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Abstract
Purpose Diagnostic accuracy of autism spectrum disorder (ASD) is crucial to track and characterize ASD, as well as to 
guide appropriate interventions at the individual level. However, under-diagnosis, over-diagnosis, and misdiagnosis of ASD 
are still prevalent.
Methods We describe 232 children (MAge = 10.71 years; 19% female) with community-based diagnoses of ASD referred for 
research	participation.	Extensive	assessment	procedures	were	employed	to	confirm	ASD	diagnosis	before	study	inclusion.	
The	sample	was	subsequently	divided	into	two	groups	with	either	confirmed	ASD	diagnoses	(ASD+)	or	unconfirmed/inac-
curate	diagnoses	(ASD-).	Clinical	characteristics	differentiating	the	groups	were	further	analyzed.
Results 47%	of	children	with	community-based	ASD	diagnoses	did	not	meet	ASD	criteria	by	expert	consensus.	ASD	+ and 
ASD-	groups	did	not	differ	in	age,	gender,	ethnicity,	or	racial	make-up.	The	ASD	+ group was more likely to have a history 
of	early	language	delays	compared	to	the	ASD-	group;	however,	no	group	differences	in	current	functional	language	use	
were reported by caregivers. The ASD +	group	scored	significantly	higher	on	ADI-R	scores	and	on	the	ADOS-2	algorithm	
composite scores and calibrated severity scores (CSSs). The ASD- group attained higher estimated IQ scores and higher rates 
of	psychiatric	disorders,	including	anxiety	disorder,	disruptive	behavior,	and	mood	disorder	diagnoses.	Broadly,	caregiver	
questionnaires	(SRS-2,	CCC-2)	did	not	differentiate	groups.
Conclusion Increased	reported	psychiatric	disorders	in	the	ASD-	group	suggests	psychiatric	complexity	may	contribute	to	
community	misdiagnosis	 and	possible	 overdiagnosis	 of	ASD.	Clinician-mediated	 tools	 (ADI-R,	ADOS-2)	 differentiated	
ASD + versus ASD- groups, whereas caregiver-reported questionnaires did not.
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The prevalence of autism spectrum disorder (ASD), a neu-
rodevelopmental condition impacting social communica-
tion and restricted and repetitive behaviors, has been found 
to be increasing over recent decades, with current US esti-
mates of 1 in 36 in 8-year-old children and higher rates in 
males than females (Maenner et al., 2023; Center for Dis-
ease Control and Prevention (CDC), 2014 & 2023). The 
diagnosis of ASD is based on behavioral assessments, and, 
despite improvements in diagnostic reliability over the last 
25 years, there remain issues of both under and over-diagno-
sis (Hill et al., 2015; Skellern et al., 2005; Fombonne, 2023; 
Zuckerman	 et	 al.,	 2013)	 that	 affect	 clinical	 management,	
access to services, population rates, and health/educational 
costs. Autistic individuals are also at-risk for a variety of 
struggles in learning, vocational attainment, and indepen-
dent living (CDC, 2023). Increased services accessibility 
and awareness of ASD seems to be driving higher rates of 
diagnosis than ever before. Although identifying autistic 
individuals early (true positives) has promise for improving 
outcomes, there is increasing concern about misdiagnosis 
and overdiagnosis of ASD (false positives), which could 
negatively impact treatment and trajectories for these chil-
dren and decrease our ability to accurately study the disor-
der at the population level (Lucinao et al., 2014; Fombonne 
et al., 2021).

Despite a higher degree of awareness, there is still a 
problem of late diagnosis, as the average age at diagnosis 
in recent surveys is 4–5 years of age (Hill et al., 2015; van’t 
Hof et al., 2021; Maenner et al., 2023). In some underserved 
groups, such as racial or ethnic minorities, non-English 
speaking or low-income families, ASD is either diagnosed 
later	 or	 underdiagnosed	 as	 shown	 by	 significantly	 lower	
early	 identification	 rates	 in	 the	 US	 in	 CDC	 surveys	 (La	
Roche et al., 2018;	Zuckerman	et	al.,	2013); although, the 
most recent prevalence estimates indicate that this gap in 
identification	of	ASD	in	racial	and	ethnic	minority	groups	
is shrinking to some degree (Maenner et al., 2021, 2023). 
However, autistic Black children in this US sample of chil-
dren	aged	8	were	significantly	more	likely	to	be	identified	as	
having intellectual disability, suggesting that perhaps Black 
children	with	the	highest	needs	are	being	identified,	thereby	
missing a subset of Black children with ASD with relatively 
lower support needs. Misdiagnosis is also common in indi-
viduals	with	more	 complex	psychiatric	profiles,	 including	
those with prominent mood concerns, severe ADHD, per-
sonality	disorders,	schizophrenia	and	anxiety,	among	others	
(Luciano et al., 2014; Havdahl et al., 2016, Greene et al., 
2022).

Conversely, concerns regarding overdiagnosis have also 
been noted (Graf et al., 2017; Fombonne, 2018, 2023). 
Overdiagnosis may be related to increased awareness of 
ASD in individuals with average or above IQ, provision of 

access to education services under a school, but not medical, 
eligibility of ASD, and overdiagnosis of ASD in individuals 
with other delays or co-occurring psychological diagnoses 
that	could	result	in	social	difficulties	(Hill	et	al.,	2015; Fom-
bonne, 2023, Van Schalkwyk et al., 2015). In fact, a study 
of Australian child psychiatrists and pediatricians indicated 
that when uncertain about an ASD diagnosis 58% had erred 
on the side of diagnosing ASD to qualify children for spe-
cial educational supports (Skellern et al., 2005). There are 
few	studies	that	have	systematically	examined	the	extent	of	
misdiagnosis	in	either	direction	or	the	factors	that	influence	
it.	This	is	a	key	gap	in	the	field	as	early	and	accurate	diag-
nosis	and	treatment	has	shown	to	be	beneficial	in	improving	
quality of life and functional outcome in children with ASD. 
Additionally, our ability to study ASD in large community 
samples and at the population level is hampered by inaccu-
rate	diagnoses.	Overidentification	also	has	the	possibility	of	
taxing	an	already	strained	disability	service	system.

As part of screening for inclusion in a larger neuroim-
aging study, we evaluated, with research reliable diagnos-
tic procedures, a high number of children who presented 
to the study with a prior diagnosis of ASD. This provided 
an opportunity to estimate the proportion of accurate/inac-
curate diagnoses and to identify correlates of misdiagnosis 
among children presenting with a prior community ASD 
diagnosis.	The	specific	aims	of	the	study	were:

Aim	 1:	 to	 estimate	 the	 number	 and	 frequency	 of	
false positive ASD diagnoses observed in a research 
referred sample; and.
Aim	2:	to	compare	clinical	characteristics	and	sources	
of	 information	between	children	with	confirmed	and	
unconfirmed	ASD	 diagnosis	 in	 order	 to	 identify	 the	
origins of this discrepancy.

Methods

Study Design

Participants were drawn from the screening visit that was 
conducted	as	the	first	visit	in	an	ongoing	study	examining	
neuroimaging correlates of children with ASD and ADHD. 
The basic study design is a case control comparison involv-
ing	multi-method	assessments	of	 two	groups:	 (1)	children	
with	 an	ASD	 diagnosis	 confirmed	 as	 part	 of	 the	 research	
evaluation [ASD+] and (2) children with community diag-
noses of ASD who did not to meet ASD diagnostic criteria 
within the research evaluation (ASD-).
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Participants

Participants included 232 children aged 7–12 years with 
historical ASD diagnoses who sought to be research partici-
pants in a neuroimaging study. Study recruitment occurred 
through posters in the community and on the hospital cam-
pus and the University Hospital Autism clinical program, 
community support groups and outreach, and targeted mail-
ing and emails to patients with ICD-9/ICD-10 codes of ASD 
in their electronic health record. Inclusion criteria for the 
study	included:	an	existing	diagnosis	of	ASD;	fluent	in	Eng-
lish; able to see and hear adequately for study completion; 
no major head trauma, no diagnoses of intellectual disabil-
ity, schizophrenia, seizures or tic disorder; no medication 
needs that would be incompatible with washout; and no 
MRI contraindications.

Procedures

Potential participants completed a telephone screener 
regarding demographic variables, inclusion criteria, and 
ASD diagnosis history. Participants who passed telephone 
screening were then scheduled for an initial study visit. Par-
ticipants provided consent and assent in compliance with 
IRB requirements. At the initial visit, participants com-
pleted cognitive assessments, behaviorally-based autism 
testing (Autism Diagnostic Observation Schedule-Second 
Edition (ADOS-2); Lord et al., 2012a, b) and caregiver 
based standardized clinical interview for symptoms of ASD 
(Autism Diagnostic Interview-Revised (ADI-R); Rutter et 
al., 2003). Caregivers completed questionnaires to provide 
the child’s developmental and medical history, social-emo-
tional and behavioral adjustment, and language functioning. 
Due to the heavy time burden of completing ADI-R inter-
views	and	the	significant	proportion	of	children	who	did	not	
ultimately meet ASD study inclusion criteria following the 
first	visit,	 study	procedures	 switched	 to	a	 streamlined	 ini-
tial visit that postponed the ADI-R until a later visit. Thus, 
188 participants completed both the ADI-R and ADOS-2. 
All 232 participants completed the ADOS-2. The ADOS-2 
and ADI-R were administered by one of three doctoral level 
clinical psychologists who all attained research reliability. 
All ADOS-2 assessments were videotaped for subsequent 
review. All data were collected between 2011 and 2018, 
and importantly, before this study was planned; therefore, 
all scores and ratings were obtained in a manner that was 
strictly blind to the hypotheses of this study.

Measures

Autism Diagnostic Observation Schedule-Second Edition 
(ADOS-2; Lord et al., 2012a, b; Gotham et al., 2009). One 

of three research reliable clinical psychologists adminis-
tered	and	scored	the	ADOS-2	Module	3	(for	verbally	fluent	
children) to all participants. The ADOS-2 is a 45–60 min 
standardized semi-structured observational measure of 
social, communication, rigidity and restricted interests that 
includes	interacting	with	an	examiner	across	several	activi-
ties	 and	 contexts.	 A	 recent	 meta-analysis	 examining	 the	
ADOS-2 estimated sensitivity ranging from 0.89 − 0.92 and 
specificity	ranging	from	0.81	-.	85	(Lebersfeld	et	al.,	2021).

Autism Diagnostic Interview-Revised (ADI-R; Rutter et 
al., 2003). One of three research reliable doctoral-level clini-
cal or developmental psychologists administered and scored 
this comprehensive caregiver interview. Questions focus on 
current and lifetime behaviors related to ASD symptoms, 
including but not limited to social communication, language, 
gestures, sensory processing, behavioral rigidity, restricted 
interests and repetitive behaviors. Reliability is strong and 
a	recent	meta-analysis	examining	the	ADI-R	estimated	sen-
sitivity	of	0.75	and	specificity	of	0.82	when	examined	and	
pooled across both clinical and research samples (Cicchetti 
et al., 2008; Lebersfeld et al., 2021). Notably, this study 
reported	higher	ADI-R	specificity	in	research	versus	clini-
cal samples (Research = 0.85, Clinical = 0.72).

Wechsler Intelligence Scale for Children, 4th Edi-
tion (WISC-IV; Wechsler, 2003). A clinical psychologist 
administered a reliable and valid group of cognitive sub-
tests (Block Design, Information, and Vocabulary) of the 
WISC-IV to estimate full scale IQ (estimated FSIQ; Sattler 
& Dumont, 2004).

Social Responsiveness Scale, 2nd Edition (SRS-2; Con-
stantino & Gruber, 2012). Caregivers completed the SRS-2, 
a 65-item measure used to assess autism symptom severity. 
Each question is answered using a 4-point Likert scale. The 
SRS-2 has been previously shown to reliably distinguish 
individuals with ASD from individuals with other psychi-
atric diagnoses (Constantino et al., 2003; Constantino & 
Todd, 2000).

Psychiatric Symptoms and Diagnoses

We relied on a combination of questionnaires and clinical 
diagnostic approach. Co-occurring diagnoses were evalu-
ated with a best estimate clinical diagnosis approach after 
review of ADOS-2 videotapes and other observational data, 
of medical and educational records as well as of parent 
diagnostic interviews and completed questionnaires when 
available.

The Multidimensional Anxiety Scale for Children, 2nd 
Edition (MASC 2; March, 2012). The MASC 2 is a multi-
rater 50-item, 4-point Likert-type scale used to assess the 
presence	and	severity	of	various	symptoms	of	anxiety	(i.e.,	
Physical	 Symptoms,	 Harm	 Avoidance,	 Social	 Anxiety,	
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overall cohort and according to ASD diagnosis (ASD- vs. 
ASD+); frequencies and percentages for categorical vari-
ables and means and standard deviations for continuous vari-
ables	were	calculated.	To	test	for	differences	across	groups	
in each of our collected variables, we used chi-square or 
Fisher’s	exact	tests	for	categorical	variables	and	t-tests	for	
continuous variables. All analyses were performed in Stata/
SE 15.1.

Data used in this study were collected at the initial eligi-
bility visit (described above), and as noted, due to the heavy 
time burden of completing all interviews/questionnaires and 
the	significant	proportion	of	children	who	did	not	meet	ASD	
study	inclusion	criteria	following	the	first	visit,	study	pro-
cedures switched to a streamlined initial visit. Thus, there 
were participants that did not complete the ADI-R (n = 44), 
WISC-IV subtests (n = 55) or MASC (n = 97), and this was 
disproportionately among participants in the ASD- group. 
To assess the potential bias introduced by these protocol 
changes, we assessed if those ASD- participants who did 
not	complete	all	assessments	differed	in	demographics	and	
ADOS-2 scores from ASD- participants who did complete 
all assessments. We compared medians and interquartile 
ranges for continuous ADOS-2 sub-scores using Mann-
Whitney U tests and compared frequencies and percentages 
for categorical variables using chi-square tests. No statisti-
cally	significant	difference	was	found	between	the	2	groups.	
We did not use any further statistical or imputation tech-
niques to handle missing data, as it would have been outside 
the scope of this descriptive study. Whether a participant 
was enrolled in special education was added to the com-
prehensive phone screener around 2013 after recruitment 
began, and because of this, 123 participants had missing 
values for this characteristic. All other response missing-
ness was non-systematic and not associated with meeting 
ASD criteria. We report missingness as table footnotes or in 
the table itself.

Results

Demographic Characteristics of the Study Sample

Of the 232 participants, 123 were labeled ASD+ (e.g., 
meeting full diagnostic criteria for ASD in the compre-
hensive research criteria clinical evaluation), whereas 109 
were labeled ASD- (e.g., participants who indicated they 
had	existing	diagnoses	of	ASD	who	did	not	meet	diagnos-
tic	criteria	by	expert	consensus).	ASD	+ and ASD- groups 
did	 not	 differ	 in	 age	 (p = 0.61; Total M = 10.71 years, 
SD = 2.31 years), gender (p = 0.20; Total % Male = 81.5%), 
or ethnicity (p =	0.86;	 Total	 %	 Hispanic/Latinx	= 13.5%; 
see Table 1). Additionally, groups had commensurate racial 

Separation/Panic, and Obsessive and Compulsive behav-
iors) in children 8 to 19 years old. The MASC-2 demon-
strates good discriminant validity (March, 2012). It was 
completed by caregivers.

Children’s Communication Checklist, 2nd Edition (CCC-
2; Bishop, 2006). The CCC-2 is a 70-item caregiver report 
measure used to assess communication skills related to 
overall speech, vocabulary, sentence structure, and social/
pragmatic language skills in children ages 4–16 years old. 
Dolata et al. (2022) have recently shown that pragmatic lan-
guage scores of the CCC-2 are highly predictive of autism 
diagnosis and of the prominence of autistic features.

Procedure for Determining Group Membership

A	clinical	expert	team	review	was	conducted	for	each	poten-
tial participant to implement a best-estimate clinical diag-
nosis procedure for ASD status. To do so, from the three 
licensed psychologists who administered the assessments a 
team of at least one licensed psychologist and one licensed 
child	psychiatrist	(also	certified	trainer	to	the	ADI-R	and	the	
ADOS-2) reviewed videos of each participant’s ADOS-2, 
clinical, school and medical record information (including 
previous testing) and results from all research assessments 
described above (as well as additional structured interviews 
and questionnaires about mental health that were included 
in the parent study). These clinicians had research reliability 
on	the	ADOS-2	and	extensive	autism	specific	clinical	expe-
rience, they then independently rated the presence/absence 
of ASD, and their degree of certainty. Each rater was asked 
the degree to which they were certain a subject had ASD 
(0 = certain no ASD diagnosis, 10 = certain of ASD diagno-
sis). Only in cases of disagreement regarding the presence/
absence	of	ASD	did	the	experts	confer	during	the	process.	A	
unanimous	clinical	expert	consensus	was	required	for	inclu-
sion as ASD + by DSM-IV and DSM-5 criteria. Agreement 
was	 high	 with	 Pearson’s	 correlation	 coefficients	 for	 each	
pair of raters (4 pairs in total) for ratings of certainty of ASD 
diagnosis ranging from 0.96 to 0.99 (depending on the rat-
ing	pair).	The	team	also	identified	co-occurring	psychiatric	
disorders using all information available.

Two	 groups	 were	 compared:	 individuals	 confirmed	 to	
have	ASD	by	our	group	of	experts	(ASD+) and individuals 
who were determined not to meet criteria for ASD, despite 
reporting a prior history of ASD diagnosis in the community 
(ASD-).

Statistical Analysis

Descriptive statistics were used to characterize participant 
demographics, caretaker-reported behaviors, additional 
diagnoses, medication use, and clinical instruments for the 
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delayed and more consistent with autism in the ASD + group 
compared	to	ASD-	patients.	The	reported	age	at	which	first	
phrases	were	used	trended	toward	significance	such	that	the	
ASD + group was slightly older than the ASD- group at time 
of	first	phrases	used	(See	Table	1).

Psychiatric & Developmental History

As the study began in 2011 DSM-IV was utilized for care-
giver reports of previous diagnoses. All individuals invited 
to	participate	in	the	study	were	identified	by	their	families	as	
having ASD and received a prior diagnosis of Autistic Dis-
order (62.7%), Asperger’s Syndrome (23.2%), or Pervasive 
Developmental	Disorder	–	Not	Otherwise	Specified	(PDD-
NOS;	 14.1%),	 and	 no	 group	 differences	 were	 observed	
among these initial reported diagnoses (all p’s > 0.05).

Caregiver-Reported Diagnoses

The incidence of caregiver-reported lifetime psychiatric dis-
orders (not including ASD) was higher in the ASD- sample 
(p =	0.022),	 with	 73.4%	 reporting	 no	 existing	 psychiatric	
diagnoses apart from ASD, 22.9% reporting 1, and 3.7% 
reporting 2 or more psychiatric diagnoses (see Table 3). By 

makeups (p = 0.22), totaling to 79.1% White, 2.0% Black, 
3.6% American Indian/Alaska Native, 2.0% Asian, 1.0% 
Hawaiian/Pacific	 Islander,	 and	 12.2%	Multi-Racial	 across	
both groups. ASD +	and	ASD-	groups	did	not	differ	in	terms	
of reported family income (p = 0.20), though there was a 
high degree of missingness in this data point. A majority of 
the participants were residents of Oregon (74.2%), and the 
remainder were from Washington (24.9%), Idaho (0.5%), 
and Canada (0.5%). About half the children (51.1%) in the 
ASD + group were receiving support through their schools 
through an individualized educational program (IEP) or 504 
plan	 compared	 to	 approximately	 a	 quarter	 (24.2%)	of	 the	
ASD- group (p < 0.01) although caution is advised as only 
109 participants had valid data for this variable.

Early Neurodevelopmental Features

On a caregiver developmental history questionnaire, the 
ASD + group was more likely to have a caregiver endorse 
current language disorder or delays (33.0%) and a lifetime 
history	 of	 language	 or	 articulation	 differences	 (60.2%)	
compared to the ASD- group (14.9% and 43.8%; p < 0.01, 
p = 0.02, respectively; see Table 2). Additionally, on the 
ADI-R,	development	in	the	first	3	years	was	judged	as	more	

Characteristic Total 
(n = 232)

ASD- 
(n = 109)

ASD+ 
(n = 123)

Test statistic p-value1

MAge at visit (years), (SD) 2 10.71 (2.31) 10.62 (2.32) 10.78 (2.31) t(226)=-0.51 0.61
Gender (male), n (%) 189 (81.5%) 85 (78.0%) 104 (84.6%) Χ2(1,232) = 1.65 0.20
Hispanic/Latinx,	n	(%)2 27 (13.5%) 12 (13.0%) 15 (13.9%) Χ2(1,200) = 0.03 0.86
Race, n (%)2 Χ2(5,196) = 7.02 0.22
White 155 (79.1%) 67 (73.6%) 88 (83.8%)
Black/African American 4 (2.0%) 3 (3.3%) 1 (1.0%)
American Indian/Alaska Native 7 (3.6%) 4 (4.4%) 3 (2.9%)
Asian 4 (2.0%) 4 (4.4%) 0 (0.0%)
Hawaiian/Pacific	Islander 2 (1.0%) 1 (1.1%) 1 (1.0%)
More than one race 24 (12.2%) 12 (13.2%) 12 (11.4%)
Family income, n (%)2 Χ2(2,164) = 3.20 0.20
<$35,000 43 (26.2%) 20 (24.1%) 23 (28.4%)
$35,000 to <$75,0000 70 (42.7%) 41 (49.4%) 29 (35.8%)
$75,000 and over 51 (31.1%) 22 (26.5%) 29 (35.8%)
Age at initial autism diagnosis 
(years), mean (SD) 2

4.95 (2.67) 5.14 (2.80) 4.79 (2.57) t(190) = 0.89 0.37

State, n (%)2 Χ2(3,213) = 2.02 0.57
Oregon 158 (74.2%) 76 (74.5%) 82 (73.9%)
Washington 53 (24.9%) 25 (24.5%) 28 (25.2%)
Idaho 1 (0.5%) 1 (1.0%) 0 (0.0%)
Canada 1 (0.5%) 0 (0.0%) 1 (0.9%)
Child grade, n (%)2 Χ2(3,203) = 1.19 0.76
Home schooled 8 (3.9%) 3 (3.2%) 5 (4.5%)
Elementary school 116 (57.1%) 54 (58.1%) 62 (56.4%)
Middle school 61 (30.0%) 26 (28.0%) 35 (31.8%)
High school 18 (8.9%) 10 (10.8%) 8 (7.3%)

Table 1 Characteristics of study 
cohort by ASD diagnosis

Note. Information provided in 
Table 1 is per caregiver report in 
phone screening. Abbreviation:	
MAge, Mean age; ASD,
autism spectrum disorder; SD, 
standard deviation
1 p-values are from chi-square 
(Χ2) tests for categorical vari-
ables and t-test for continuous 
variables
2	Missing	values:	Age	of	onset,	
n = 40; state, n = 19; age at visit, 
n = 4; child grade, n = 29; His-
panic/Latinx,	n = 32; race, n = 36;
family income, n = 68

 

1 3



Journal of Autism and Developmental Disorders

reports). The incidence of research team-provided psychi-
atric disorders (not including ASD) was elevated in the 
ASD- sample (p < 0.01), with 38.5% meeting criteria for 
no psychiatric diagnoses, 44.7% meeting for 1, and 13.9% 
meeting for 2 or more psychiatric diagnoses (see Table 3). 
Alternatively, 64.2% of the ASD + sample met criteria for 
no other psychiatric diagnoses apart from ASD, 30.9% met 
for 1 additional diagnoses, and 4.9% met for 2 or more psy-
chiatric	 diagnoses.	 Comparatively	 higher	 rates	 of	 anxiety	
(p < 0.01), ADHD (p < 0.02), and disruptive behavior disor-
ders (p < 0.02) were found within the ASD- group whereas 
participants	demonstrated	no	significant	differences	in	rates	
of adjustment disorders, trauma-related disorders, mood 
disorders, psychosis, Tourette Syndrome or tic disorders, 
developmental delay, language disorder, or sensory process-
ing disorder (all p’s > 0.05).

Medication Use

Of all psychotropic and non-psychotropic medications, 
stimulants were the most commonly used medications for 
both ASD+ (16.4%) and ASD- samples (17.2%). There 

contrast, 87.0% of the ASD +	sample	 reported	no	existing	
psychiatric diagnoses apart from ASD, 9.8% reported 1, 
and 3.3% reported 2 or more psychiatric diagnoses. Groups 
had	 similar	 rates	 of	 all	 specific	 psychiatric	 disorders	 (all	
p’s >	0.05).	Notably	 though,	some	specific	diagnoses	(e.g.,	
adjustment disorder, trauma-related disorders, disruptive 
mood disorders, mood disorders) were reported rather infre-
quently in the current sample; therefore, those results should 
be	interpreted	with	caution.	Groups	did	not	differ	in	preva-
lence of other non-psychiatric diagnoses such as prior devel-
opmental delay (p = 0.27) or sensory processing disorder 
(p = 0.26). No caregivers reported diagnoses of psychosis 
(a	study	exclusion	criteria)	or	tic	disorders.	The	ASD-	group	
trended towards elevated levels of ADHD, though this dif-
ference	fell	short	of	statistical	significance	(p = 0.06).

Research Team-Provided Diagnoses

The research evaluation team then provided psychiatric and 
developmental	 diagnoses	 based	 on	 their	 evaluation	 find-
ings and all available data from the broader parent study 
(structured clinical interviews, medical, clinical and school 

Characteristic1 Total 
(n = 232)

ASD- 
(n = 109)

ASD+ 
(n = 123)

Test statistic p-value

Lifetime	speech	or	language	difficulties,	
n (%)

110 
(52.6%)

42 
(43.8%)

68 
(60.2%)

Χ2(1,209) = 5.62 0.02

Current language disorder or delay, n (%) 53 
(24.5%)

15 
(14.9%)

38 
(33.0%)

Χ2(1,216) = 9.61 < 0.01

Age	(months)	first	noticed	any	concerns,	
M (SD) 2

24.2 
(18.7)

24.8 
(19.3)

23.8 
(18.5)

t(179) = 0.33 0.74

Age	(months)	of	first	single	word,	M	
(SD)

26.1 
(15.3)

24.2 
(15.0)

27.3 
(15.5)

t(171)=-1.33 0.18

Age	(months)	of	first	phrases,	M	(SD) 36.8 
(19.0)

33.8 
(17.7)

38.8 
(19.6)

t(175)=-1.75 0.08

Severity of atypicality at age 3 (0–4 
scale), n (%) 2

Χ2(4,185) = 26.86 < 0.01

Development	in	the	first	3	years	of	life	
clearly typical

6 (3.2%) 5 (6.9%) 1 (0.9%)

Development possibly typical 11 
(6.0%)

8 
(11.1%)

3 (2.7%)

Development probably atypical 19 
(10.3%)

11 
(15.3%)

8 (7.1%)

Development	definitely	atypical	but	not	
unambiguously autistic

63 
(34.0%)

30 
(41.7%)

33 
(29.2%)

Development	definitely	abnormal	and	
strongly indicative of autism

86 
(46.5%)

18 
(25.0%)

68 
(60.2%)

Note.	All	information	is	per	caregiver	report	in	phone	screening,	apart	from	ADI-R	specific	items
Abbreviation:	ASD,	autism	spectrum	disorder;	M,	mean;	SD,	standard	deviation
1	Missing	values:	speech	or	language	difficulties,	n = 23; current language disorder or delay, n = 16; age 
first	noticed,	n =	51;	age	first	single	word,	n =	59;	age	first	phrase,	n = 55 age abnormality, n = 46
2	Age	first	noticed	any	concerns	is	from	question	2	on	ADI-R.	Severity	of	abnormality	at	age	3	in	this	table	
is	paraphrased	here	from	formal	ADI-R	coding	for	“abnormality	first	evident”	question	86:	0	= develop-
ment	in	the	first	3	years	of	life	clearly	normal,	1	= development possibly normal, 2 = development probably 
abnormal, 3 =	development	definitely	abnormal	but	not	unambiguously	autistic,	4	=	development	definitely	
abnormal and strongly indicative of autism

Table 2 Early neurodevelopmen-
tal features, by ASD diagnosis
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Spectrum”,	 with	 11.0%	meeting	 for	 the	 “Autism”	 classi-
fication.	The	ASD	+	group	exhibited	CSS	scores	within	or	
exceeding	the	6–10	“Autism”	range	(M = 7.64; SD = 1.45), 
whereas the CSSs of the ASD- group were well below in the 
“Nonspectrum”	CSS	of	1–3	range	(M = 2.50; SD = 1.93).

Caregiver-Reported Autism Symptoms (SRS-2 and 
ADI-R)

Results from the caregiver-completed SRS-2 revealed no 
significant	 differences	 in	 any	 domain	 or	 the	 SRS-2	 total	
score between the ASD + or ASD- samples, with both show-
ing high mean scores on this instrument in the total scores 
and all subtest scores (see Table 4). The ADI-R showed sta-
tistically	significant	group	differences,	with	 the	caregivers	
of the ASD + sample consistently reporting higher levels 
of ASD symptoms across both item-level and total scores. 
Overall, 88.6% of the ASD + group had clinically elevated 
ADI-R total scores, in comparison to 56.2% of ASD- group.

were	no	differences	in	rate	of	medication	use	(p = 0.69) or 
type of medications used across groups.

Behavioral Observations of Autism Symptoms

The ASD +	sample	 scored	 significantly	 higher	 on	 the	
ADOS-2 in regard to the restricted and repetitive behavior 
total score (p <	0.01),	social	affect	total	score	(p < 0.01), and 
ADOS-2 total score (p < 0.01; see Table 4). The ASD + sam-
ple also had elevated CSSs (M = 7.64, SD = 1.45) compared 
to the ASD- group (M = 2.50, SD = 1.93; p < 0.01). Groups 
did	not	differ,	however,	in	regard	to	other	observed	behaviors	
during	 the	ADOS	 (i.e.,	 “E-codes”)	 including	overactivity/
agitation (p = 0.22), tantrums, aggression, negative or dis-
ruptive behavior (p =	0.54),	 or	 anxiety	 (p = 0.86). Overall, 
100% of the ASD + sample received an ADOS-2 diagnos-
tic	classification	of	at	least	“Autism	Spectrum”,	with	95%	
meeting	the	more	stringent	classification	of	“Autism”.	This	
is in contrast to the ASD- sample, in which 14.7% received 
an	ADOS-2	 diagnostic	 classification	 of	 at	 least	 “Autism	

Table 3	 Psychiatric	and	developmental	diagnoses,	by	informant	and	ASD	diagnostic	confirmation	status
Caregiver-Reported Prior Diagnoses Research Team-Provided Diagnoses
Total ASD- ASD+ p-value1 Total ASD- ASD+ p-value1

Autism Spectrum Disorders, n (%)
Autistic Disorder 138 (62.7%) 56 (54.9%) 82 (69.5%) 0.08 - 0 (0%) 118 (98.3%) -
Asperger Syndrome 51 (23.2%) 28 (27.5%) 23 (19.5%) - 0 (0%) 1 (0.8%) -
PDD-NOS 31 (14.1%) 18 (17.7%) 13 (11.0%) - 0 (0%) 1 (0.8%) -
Psychiatric Disorders2, n (%)
Anxiety 14 (6.0%) 9 (8.3%) 5 (4.1%) 0.18 21 (9.1%) 17 (15.6%) 4 (3.3%) < 0.01
Adjustment disorder 1 (0.4%) 0 (0.0%) 1 (0.8%) 0.35 1 (0.4%) 0 (0.0%) 1 (0.8%) 0.35
Trauma 1 (0.4%) 0 (0.0%) 1 (0.8%) 0.35 1 (0.4%) 0 (0.0%) 1 (0.8%) 0.35
ADHD 32 (13.8%) 20 (18.3%) 12 (9.8%) 0.06 92 (39.7%) 52 (47.7%) 40 (32.5%) < 0.02
Disruptive behavior 2 (0.9%) 2 (1.8%) 0 (0.0%) 0.13 8 (3.4%) 7 (6.4%) 1 (0.8%) < 0.02
Mood disorder 3 (1.3%) 2 (1.8%) 1 (0.8%) 0.49 3 (1.3%) 3 (2.8%) 0 (0.0%) 0.06
Psychosis 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.4%) 1 (0.9%) 0 (0.0%) 0.29
Tourette Syndrome or tic disorder 0 (0.0%) 0 (0.0%) 0 (0.0%) 5 (2.2%) 2 (1.8%) 3 (2.4%) 0.75
Non-Psychiatric Disorders, n (%)
Developmental delay 15 (6.5%) 5 (4.6%) 10 (8.1%) 0.27 15 (6.5%) 8 (7.3%) 7 (5.7%) 0.61
Language disorder 11 (4.7%) 10 (9.2%) 1 (0.8%) < 0.01 67 (28.9%) 32 (29.4%) 35 (28.5%) 0.88
Sensory processing 11 (4.7%) 7 (6.4%) 4 (3.3%) 0.26 1 (0.4%) 1 (0.9%) 0 (0.0%) 0.29
Frequency of Diagnoses
# psychiatric 3

0 187 (80.6%) 80 (73.4%) 107(87.0%) 0.02 121 (52.2%) 42(38.5%) 79 (64.2%) < 0.01
1 37 (16.0%) 25 (22.9%) 12 (9.8%) 90 (38.8%) 52 (47.7%) 38 (30.9%)
2+ 8 (3.5%) 4 (3.7%) 4 (3.3%) 21 (9.1%) 15 (13.9%) 6 (4.9%)
# non-psychiatric3

0 198 (85.3%) 89 (81.7%) 109 (88.6%) 0.31 151 (65.1%) 70 (64.2%) 81 (65.9%) 0.32
1 31 (13.4%) 18 (16.5%) 13 (10.6%) 79 (34.1%) 37 (33.9%) 42 (34.2%)
2+ 3 (1.3%) 2 (1.8%) 1 (0.81%) 2 (0.9%) 2 (1.8%) 0 (0%)
Abbreviation:	ADHD,	attention	deficit/hyperactivity	disorder;	ASD,	autism	spectrum	disorder;	SD,	standard	deviation
1	p-values	are	from	chi-square	tests	or	Fisher’s	exact	for	categorical	variables
2	Trauma	includes	(OSTSRD,	other	specific	trauma	or	stressor	related	disorder;	PTSD,	post-traumatic	stress	disorder)
3	Total	number	of	psychiatric	or	non-psychiatric	diagnoses,	excluding	ASD
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ASD diagnosis
Total 
(N = 232)

ASD- 
(n = 109)

ASD+ 
(n = 123)

p-value1

ADOS-2 N = 230 n = 107 n = 123
Overactivity/Agitation score 0.98 (0.83) 0.91 (0.83) 1.04 (0.83) 0.22
Tantrums, Aggression, Negative or 
Disruptive Behavior score

0.10 (0.37) 0.08 (0.31) 0.11 (0.41) 0.54

Anxiety	score 0.13 (0.37) 0.13 (0.39) 0.12 (0.35) 0.86
Restricted and Repetitive Behavior 
total score

2.37 (1.77) 1.21 (1.06) 3.37 (1.66) < 0.01

Social	Affect	total	score 6.80 (4.67) 3.28 (2.99) 9.85 (3.59) < 0.01
ADOS Total Score (Social 
Affect	+ Restricted and Repetitive 
Behavior)

9.17 (5.67) 4.50 (3.50) 13.23 
(3.73)

< 0.01

Calibrated Severity Score 5.26 (3.07) 2.50 (1.93) 7.64 (1.45) < 0.01
ADOS	Diagnosis	Classification,	n	
(%)
Non-spectrum 91 (39.2%) 91 (83.5%) 0 (0%) < 0.01
Autism spectrum 9 (3.9%) 4 (3.7%) 5 (4.1%)
Autism 130 (56.0%) 12 (11.0%) 118 

(95.9%)
SRS N = 213 n = 96 n = 117

Social Awareness t-score 74.13 (11.42) 73.36 
(12.09)

74.76 
(10.85)

0.38

Social Cognition t-score 72.78 (11.03) 73.78 
(11.49)

71.97 
(10.62)

0.23

Social Motivation t-score 69.79 (12.13) 69.75 
(12.14)

69.82 
(12.18)

0.97

Restricted Interests and Repetitive 
Behaviors t-score

79.19 (11.72) 79.50 
(13.09)

78.93 
(10.52)

0.73

Social Communication and Interac-
tion t-score

76.28 (10.79) 76.26 
(11.27)

76.29 
(10.44)

0.98

SRS-2 total t-Score 77.69 (10.77) 77.74 
(11.46)

77.64 
(10.22)

0.95

ADI-R N = 188 n = 74 n = 114
Qualitative Abnormalities in Recip-
rocal Social Interactions score

18.44 (6.39) 15.19 (6.73) 20.52 
(5.21)

< 0.01

Qualitative Abnormalities in Non-
Verbal Communication score

8.23 (3.68) 6.38 (3.77) 9.43 (3.09) < 0.01

Qualitative Abnormalities in Verbal 
Communication score

14.75 (5.31) 11.70 (5.43) 16.73 
(4.19)

< 0.01

Restricted, Repetitive, and Stereo-
typed Behavior score

4.95 (2.43) 3.82 (2.12) 5.68 (2.34) < 0.01

Reciprocal social interaction criterion 
met, n (%)

168 (89.8%) 57 (78.1%) 111 
(97.4%)

< 0.01

Qualitative abnormalities in commu-
nication criterion met, n (%)

166 (88.3%) 55 (74.3%) 111 
(97.4%)

< 0.01

Restricted, repetitive and stereotyped 
patterns criterion met, n (%)

158 (84.0%) 53 (71.6%) 105 
(92.1%)

< 0.01

Abnormality evident at or before 36 
months criterion met, n (%)

185 (98.4%) 71 (95.9%) 114 
(100.0%)

0.03

All ADI-R criteria met, n (%) 142 (75.9%) 41 (56.2%) 101 
(88.6%)

< 0.01

Table 4 Autism instrument 
scores,	by	ASD	diagnostic	confir-
mation status

Values reported are means and 
standard deviations unless noted 
otherwise
1 p-values are from chi-square 
tests for categorical variables 
and t-test for continuous vari-
ables
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Separation	 Anxiety/Phobias	 (p =	0.04),	 Social	 Anxiety	
(p = 0.01), Tense/Restless (p = 0.01), and the MASC-2 total 
score (p = 0.01; see Table 5).

Caregiver-Reported Language Use

No	caregiver-reported	group	differences	 in	 functional	 lan-
guage use, as measured by the CCC-2, were observed in the 
current sample (p’s > 0.05;Table 5).

Discussion

To	our	knowledge,	 the	 current	 investigation	 is	 the	first	 to	
utilize	 both	 the	ADI-R	 and	ADOS-2	 to	 examine	 children	
who	were	ultimately	excluded	from	ASD	research	but	who	
presented	with	existing	community-based	ASD	diagnoses.	
Strikingly, nearly half (47%) of the participants in the cur-
rent study did not go on to meet rigorous diagnostic criteria 
for ASD in a research-based evaluation. Although investi-
gations	examining	discrepancies	between	community-	and	
research-based ASD diagnoses are scarce, our results build 
upon an investigation by Hausman-Kedem and colleagues 
(2018), in which nearly one-quarter of participants with a 
community-based	ASD	 diagnosis	 were	 classified	 as	 non-
autism spectrum based on ADOS-2 evaluation. A meta-
analysis conducted by Lebersfeld and colleagues (2021) 
reported	reduced	specificity	of	the	ADI-R	and	mixed	find-
ings regarding the accuracy of the ADOS-2 in clinical versus 
research settings. Given recent increased prevalence of ASD 
(Maenner et al., 2021, 2023; CDC, 2023) and widespread 
debates	in	the	field	about	diagnosis,	overdiagnosis,	and	con-
cerns regarding interpretation of ADOS-2 and ADI-R scores 
in common clinical use (Bishop & Lord, 2023; Duvall et al., 
2022; Fombonne, 2023), it is critical to understand possible 
over- and under-diagnosis of ASD and identify patterns or 
factors that may contribute to misdiagnosis of ASD.

The	current	data	 suggest	 few	group	differences	 regard-
ing demographic characteristics (e.g., age, gender, race, 
ethnicity)	 in	 youth	 who	 met	 expert	 group	 consensus	 for	
confirmation	of	ASD	and	youth	who	were	 excluded	 from	
study consideration due to not meeting ASD criteria. When 
considering caregiver report tools in the current study, the 
SRS-2	was	very	high	in	both	groups	and	did	not	differen-
tiate groups, which may be related to the SRS-2’s role as 
a screening instrument versus a diagnostic measure and 
underscores the importance of caution in interpreting report 
of ASD symptoms without comprehensive assessment and 
observation.	This	is	also	consistent	with	recent	findings	that	
have shown the SRS-2 to have decreased discriminant valid-
ity	when	used	with	psychiatrically	complex	patients,	such	
as	 those	with	 clinically	 significant	 anxiety	 (Capriola-Hall	

Cognitive Profiles

On the WISC-IV subtests administered, the ASD- sample 
demonstrated relatively greater performance on both the 
information (p < 0.01) and vocabulary (p < 0.01) subtests, 
but not the block design subtest (p = 0.29; see Table 5). 
Relatedly, individuals in the ASD- sample also obtained 
significantly	 higher	 estimated	 full	 scale	 IQ’s	 (M = 106.57, 
SD = 19.08) compared to ASD + group (M = 97.64, 
SD = 21.59; p < 0.01) although both group means fell in the 
average range of function.

Caregiver-Reported Anxiety Symptoms

Caregivers of ASD + participants reported comparatively 
elevated	symptoms	of	anxiety	across	a	number	of	domains	
on the MASC-2, including the following indices and 
domains:	 the	Anxiety	Disorder	 Index	 (p = 0.01), Humilia-
tion/Rejection (p < 0.01), Physical Symptoms (p = 0.01), 

Table 5 Cognitive and Clinical instrument scores, by ASD diagnostic 
confirmation	status

ASD diagnosis
Total 
(N = 232)

ASD- 
(n = 109)

ASD+ 
(n = 123)

p-value

WISC-IV N = 177 n = 65 n = 112
Block 
Design, 
scaled 
score

11.02 
(3.34)

11.37 
(3.37)

10.82 
(3.33)

0.29

Informa-
tion, 
scaled 
score

9.90 
(3.78)

10.71 
(3.73)

9.42 
(3.74)

0.03

Vocabu-
lary, 
scaled 
score

10.21 
(3.95)

11.29 
(3.74)

9.56 
(3.95)

< 0.01

Estimated 
Full 
Scale IQ 
(FSIQ)

100.92 
(21.10)

106.57 
(19.08)

97.64 
(21.59)

< 0.01

MASC N = 135 n = 52 n = 81
MASC-2 
total 
t-score

57.70 
(11.86)

54.48 
(10.65)

59.84 
(12.20)

0.01

CCC2 N = 216 n = 108 n = 118
Standard 
GCC 
Score

74.05 
(11.39)

75.01 
(11.53)

73.25 
(11.25)

0.26

SIDI:	
Social 
Interac-
tion Dif-
ference 
Index

-7.87 
(9.17)

-8.81 
(9.40)

-7.09 
(8.94)

0.17

Values reported are means and standard deviations unless noted oth-
erwise

1 3



Journal of Autism and Developmental Disorders

classification	 of	ASD	which	 vary	 from	 state	 to	 state	 and	
over	 time.	Youth	who	 receive	 that	 classification	 at	 school	
may	qualify	with	different	criteria	than	DSM-5	(impact	on	
learning as determining factor, less assessment for other 
conditions	 that	 may	 also	 result	 in	 social	 difficulties)	 and	
may not have completed a formal medical assessment 
(Laidler, 2005). It is possible that caregivers mistook an 
academic	classification	of	ASD	as	a	medical	diagnosis	and	
then, in some cases, carried this understanding forward to 
their medical providers, possibly resulting in the cognitive 
bias of diagnostic momentum (Streiner, 2021).

This distinction is particularly important given many 
widely cited prevalence studies of ASD rely on caregiver 
report (Blumberg et al., 2013) and school records (Maenner 
et al., 2021, 2023) of ASD diagnoses, suggesting that cur-
rent rates may, in fact, overestimate the prevalence of ASD. 
Notably, a high percentage of individuals within the ASD- 
group	were	identified	as	having	an	ICD-9	code	associated	
with ASD documented within their electronic medical 
record. Identifying ASD diagnoses from patient electronic 
medical records is a common recruitment strategy within 
ASD research and is also used regularly as an empirical out-
come	measure.	For	example,	a	large	study	investigating	the	
accuracy of a commonly used ASD screening measure, the 
Modified	Checklist	for	Autism	in	Toddlers	with	Follow-Up	
(M-CHAT/F),	defined	their	outcome	of	later	ASD	diagnosis	
by the presence of prior visit diagnoses of ASD and/or ASD 
included	within	 a	 patient’s	medical	 record	 “problem	 list”	
(Guthrie et al., 2019). While this approach enables research-
ers	 to	 examine	ASD	 rates	 and	 the	 efficacy	 of	 screening	
instruments at a large scale without conducting individual 
ASD	assessments	 for	all	participants,	our	current	findings	
suggest using those metrics may falsely identify patients 
who do not truly meet diagnostic criteria for ASD, and it 
does not account for variable diagnostic stability (Wiggins 
et al., 2012; Woolfenden et al., 2012). Consequences of such 
misclassification	can	be	more	serious	for	etiological	studies	
(e.g.,	genetics)	or	treatment	efficacy	studies.	In	clinical	set-
tings,	over-identification	of	ASD	may	be	following	a	simi-
lar trend of overdiagnosis across mental health conditions 
(especially in higher SES countries; Merten et al., 2017) and 
may	further	increase	demand	for	already	overextended	ASD	
resource programs (e.g., county-based developmental dis-
abilities and school-based services), thereby making it even 
more challenging for those who truly meet diagnostic crite-
ria for ASD to access needed services (Pinals et al., 2022).

The current study has many strengths, including the use 
of	 a	 large	 sample	 of	 individuals	who	 identified	 as	 having	
an	 existing	 diagnosis	 of	 autism	 spectrum	 disorder.	 Tradi-
tionally, in clinical settings, an ASD diagnosis is provided 
by one provider or a small interdisciplinary team of pro-
viders.	 The	 current	 study	 utilized	 a	 team	 of	 experts	 and	

et al., 2021; South et al., 2017) or ADHD symptomatology 
(Grzadzinski et al., 2016; Havdahl et al., 2016). In contrast 
with caregiver-derived reports, diagnostic tools that are 
examiner	dependent	(i.e.,	ADOS-2,	ADI-R)	revealed	group	
differences	that	may	inform	diagnostic	discrepancies.	Spe-
cifically,	higher	ADOS-2	algorithm	and	CSSs	were	seen	in	
ASD + youth compared to ASD- youth. Results from the 
ADI-R	also	 revealed	differences	 in	group	membership	on	
both item-level data and total scores, such that individuals 
classified	as	ASD	+ had heightened ADI-R scores. Although 
the	 ADI-R	 showed	 group	 differences,	 it	 is	 important	 to	
note that, based on caregiver accounts, over half of the 
ASD- group also had elevated ADI-R total scores (56.2% 
of the ASD- group compared to 88.6% of the ASD + group). 
Additionally, over 70% of the ASD- group obtained ele-
vated scores on individual domain scores in the ADI-R for 
reciprocal social interaction, qualitative abnormalities in 
communication and restricted, repetitive and stereotyped 
behavior patterns. Of note, caregiver report of the timing of 
first	ASD	symptoms	seems	to	provide	limited	value	in	dif-
ferentiating groups as almost all in the ASD- group reported 
divergence in early development on the ADI-R (95.9%). In 
sum, this suggests that caregiver reports of ASD symptoms 
remain high in children who do not go on to meet diagnostic 
criteria for ASD. While inclusion of the ADI-R in addition 
to the ADOS-2 improves the accuracy of diagnostic out-
comes (Risi et al., 2006; Ventola et al., 2006; Kim & Lord, 
2012), in this study, when used alone, the ADOS-2 appears 
to	provide	more	accurate	differentiation	between	 the	 team	
consensus categorizations than use of the ADI-R alone. In 
fact, through a meta-analysis, Lebersfeld and colleagues 
(2021) found the ADOS-2 to be the more stable and accu-
rate assessment in both clinical and research settings when 
compared to the ADI-R.

No	 group	 differences	 emerged	 in	 caregiver-reported	
psychiatric diagnoses; however, the research evaluation 
team	provided	diagnoses	of	anxiety,	ADHD,	and	disruptive	
behavior disorders relatively more frequently to ASD- than 
ASD + participants. Thus, behaviors and clinical symptoms 
that the families, and perhaps community-based provid-
ers, may have conceptualized as ASD were felt to be better 
attributed to other psychiatric diagnoses. The ASD + group 
demonstrated	 relatively	 elevated	 anxiety	 symptoms	 on	
a	 caregiver-reported	measure	 of	 anxiety,	which	 is	 consis-
tent	with	previous	research	(e.g.,	Kent	&	Simonoff,	2017; 
Simonoff	et	al.,	2008)	and	may	reflect	that	the	MASC-2	was	
more sensitive to rigidity in general (i.e., cognitive and/or 
behavioral),	which	can	be	associated	with	both	anxiety	and	
ASD.

It is also possible that the high rate of ASD- individu-
als within the current sample can be attributed, in part, to 
qualification	for	school-based	services	under	the	eligibility	
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study	identified	as	Caucasian.	Though	this	is	generally	rep-
resentative of the geographic region in which the study was 
conducted, the homogeneity of race and ethnicity limits our 
understanding	of	race/ethnic	differences	in	group	member-
ship	and	generalizability	of	findings.	This	 is	 an	 important	
area for future research as currently the CDC notes that, 
although the racial gap in diagnosis of ASD appears to be 
narrowing for some select groups (e.g., Black Americans 
with co-occurring intellectual disability), early diagnosis 
remains poor across minority groups and disparities persist 
in Hispanic and bilingual groups broadly (Maenner et al., 
2021, 2023). Similarly, socioeconomic status of participants 
remains largely unknown, further narrowing the conclusions 
that can be made. Despite these limitations, we believe the 
compensating strengths are unique in speaking to concerns 
regarding possible overdiagnosis of ASD given than nearly 
half of volunteers for this study presenting with school eli-
gibility, community diagnoses and/or ASD documented in 
their	medical	chart	ended	up	not	meeting	expert	consensus	
for ASD using standardized tools.

Conclusions

Overall, clinicians conducting ASD evaluations should be 
comprehensive and not only consider using standardized 
examiner	administered	autism-specific	measures	 to	ensure	
higher diagnostic accuracy but also critically assess other 
possible psychiatric conditions that may mirror some ASD 
symptoms.	Specifically,	clinicians	should	consider	the	pos-
sible impact that other psychiatric disorders and symptoms 
(especially	ADHD,	anxiety	and	disruptive	behaviors)	may	
have on social communication and behaviors as caregiver 
reports of ASD symptoms remained high in many children 
who did not go on to meet diagnostic criteria for ASD. The 
bar for entering into research-based studies on ASD is high 
(expert	 consensus)	 and	 inclusion	 criteria	 are	 likely	 more	
stringent than the assessment methods commonly utilized 
in the community; thus, the utilization of data from medical 
records, community-based diagnoses and education-based 
eligibilities	 as	 proxies	 of	 ASD	 diagnosis	 in	 population-
based studies should be considered cautiously.

Acknowledgements Approval was obtained from the institutional 
review board of Oregon Health & Science University. The procedures 
used in this study adhere to the tenets of the Declaration of Helsinki. 
The authors of this study would like to acknowledge all the members 
of Dr. Damien Fair’s lab for their hard work on this study. We are also 
extremely	grateful	to	all	the	families	who	took	the	time	to	participate	
in this study. This research was supported by the National Institute 
of Mental Health R01 MH096773 and R00MH091238 (Fair), the 
Simons Foundation #177894 (Nigg) and the Oregon Health & Sci-
ence University Pediatric Biostatistics Pilot Program (Duvall). We 
acknowledge the editorial assistance of the Oregon Clinical & Trans-
lational Research Institute, which is supported by the National Center 

standardized assessment tools to come to diagnostic con-
sensus to ensure accuracy. Most importantly, the current 
study addresses a critical gap in the literature regarding 
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