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Abstract 20 
Background: “Frank autism,” recognizable through the first minutes of an interaction, describes 21 
a behavioral presentation of a subset of autistic individuals that is closely tied to social 22 
communication challenges, and may be linked to so-called “prototypical autism.” To date, there 23 
is no research on frank autism presentations of autistic adolescents and young adults, nor 24 
individuals diagnosed with autism spectrum disorder (ASD) in childhood who do not meet 25 
diagnostic criteria during or after adolescence (loss of autism diagnosis, LAD). In addition, there 26 
are currently no data on the factors that drive frank autism impressions in these adolescent 27 
groups.  28 
Methods: This study quantifies initial impressions of autistic characteristics in 24 autistic, 24 29 
LAD and 26 neurotypical (NT) individuals ages 12 to 39 years. Graduate student and expert 30 
clinicians completed five-minute impressions, rated confidence in their own impressions, and 31 
scored the atypicality of behaviors associated with impressions; impressions were compared with 32 
current gold-standard diagnostic outcomes.  33 
Results: Overall, clinicians’ impressions within the first five minutes generally matched current 34 
gold-standard diagnostic status (clinical best estimate), were highly correlated with ADOS-2 35 
CSS, and were driven primarily by prosodic and facial cues. However, this brief observation did 36 
not detect autism in all cases. While clinicians noted some subclinical atypicalities in the LAD 37 
group, impressions of the LAD and NT groups were similar.  38 
Limitations: The brief observations in this study were conducted during clinical research, 39 
including some semi-structured assessments. While results suggest overall concordance between 40 
initial impressions and diagnoses following more thorough evaluation, findings may not 41 
generalize to less structured, informal contexts. In addition, our sample was demographically 42 
homogeneous and comprised only speaking autistic participants. They were also unmatched for 43 
sex, with more females in the non-autistic group. Future studies should recruit samples that are 44 
diverse in demographic variables and ability level to replicate these findings and explore their 45 
implications. 46 
Conclusions: Results provide insights into the behavioral characteristics that contribute to the 47 
diagnosis of adolescents and young adults and may help inform diagnostic decision making in 48 
the wake of an increase in the demand for autism evaluations later than childhood. They also 49 
substantiate claims of an absence of apparent autistic characteristics in individuals who have lost 50 
the diagnosis.  51 
 52 
Keywords:  five-minute impressions, autism diagnosis, autism in adulthood, loss of autism 53 
diagnosis, optimal outcomes, prototypical autism 54 
  55 
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Background 56 
Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by persistent 57 
deficits in social-emotional reciprocity as well as the presence of restricted and repetitive 58 
behaviors and interests (RRBI) (1). In the Diagnostic and Statistical Manual (DSM-V), ASD is 59 
defined as a spectrum of behaviors marked by heterogenous core and co-occurring features (1), 60 
diagnosable according to behaviorally defined criteria (2) by trained clinicians. A full diagnostic 61 
assessment involves several hours of expert clinician time and standardized assessments; 62 
however, studies indicate that nearly all clinicians (97%) report forming an immediate, strong 63 
impression of diagnostic status in many cases (3). Such impressions are generally consistent with 64 
gold-standard diagnoses(4). This impression represents the distinct behavioral presentation of a 65 
subset of autistic individuals, dubbed “frank autism,” purportedly recognizable within minutes. 66 
The current study evaluates the consistency of frank autism impressions in adolescents and 67 
young adults, including impressions of a group of individuals diagnosed early in life who no 68 
longer display autism symptoms, and compares them to gold-standard diagnostic classifications. 69 
We also characterize the behavioral factors that contribute to clinician impressions of autism, to 70 
better understand how frank autism impressions relate to enduring, core symptoms, and discuss 71 
how the presence of “frank autism” relates to the construct of “prototypical autism” (5). Note 72 
that person-first and identity-first language will both be used in this manuscript to acknowledge 73 
the diverse preferences within the autism community (6,7); in addition, we limit the use of 74 
language consistent with the medical model of autism (e.g., “symptoms” and “deficits”) in our 75 
discussion of diagnostic criteria. 76 
Autism diagnoses and the role of frank autism impressions  77 

DSM-V ASD diagnostic criteria can differentiate autistic individuals from non-autistic 78 
individuals and capture the wide variability within the autism spectrum (8). Indeed, autism is one 79 
of the most reliable diagnoses in the DSM-V (9) with Kappa values from 0.60 to ³ 0.80 80 
(considered moderate to substantial agreement). A study assessing expert clinician team-based 81 
diagnoses reported that some clinicians relied heavily on “feeling autism in the encounter,” along 82 
with quality of collateral report from parents, to inform diagnostic decisions (10). However, a 83 
study utilizing expert clinician consensus to evaluate the reliability of evaluations performed by 84 
community clinicians without ASD-specific expertise found suboptimal agreement on diagnostic 85 
status (11). Of the 87 children and young adults, ages 2-25 years, with community ASD 86 
diagnoses, 23% were classified by expert clinician consensus as not autistic, illustrating a 87 
discrepancy in diagnostic judgments based on available resources (e.g., time, access to diagnostic 88 
tools, expert consultation, etc.) and clinician training.  89 

In one study of frank autism, licensed psychologists watched 10-minute video clips of 90 
another clinician administering the Autism Diagnostic Observation Schedule (12) to 42 toddlers 91 
who had been flagged with possible ASD during screening (13). After watching a 10-minute 92 
clip, clinicians indicated whether they would refer the child for a comprehensive ASD-specific 93 
assessment; two referral decisions were made per child by different clinicians (84 total videos). 94 
In this sample, 17 (61%) were referred by one or both clinicians for further ASD assessment and 95 
ultimately diagnosed with ASD; seven (25%) were referred by one or both clinicians, but 96 
ultimately diagnosed with language delays but not autism; and three (11%) were referred by one 97 
or both clinicians, but ultimately found to be typically developing, indicating sensitivity of 0.61 98 
and specificity of 0.82. Of the 57 videos for which neither clinician recommended an ASD-99 
specific evaluation, 11 (39%) were ultimately diagnosed with ASD (i.e., these cases were missed 100 
by the observing clinicians). These findings suggest that trained clinicians can identify and 101 
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distinguish autistic symptoms from characteristics of other developmental delays in toddlers with 102 
some accuracy, based on 10 minutes of behavioral observation. However, the high number of 103 
false negatives suggests that this information alone is insufficient, at least in the case of toddlers. 104 
Furthermore, the determination needed in a clinical evaluation requires not just ruling autism in 105 
or out, but also differentiating between autism and other conditions – a significantly more 106 
challenging endeavor. 107 

A related study explored the initial impressions of trained clinicians for a sample of 294 108 
children ages 1-4 years who were referred for a diagnostic evaluation after being flagged as at-109 
risk for autism on a brief parent-report screener (4). After five minutes of interaction during the 110 
diagnostic evaluation, clinicians paused and indicated their initial diagnostic impression (ASD or 111 
non-ASD) and rated their confidence in this initial impression. Results showed that 238 (81%) 112 
initial clinical impressions were concordant with the final diagnosis; the autism cases were 113 
judged more accurately than the non-ASD cases, with 86 (92%) of the ASD impressions 114 
ultimately receiving an autism diagnosis, consistent with a frank autism phenotype. There was a 115 
high false negative or “missed cases” rate: 49 (24%) cases initially viewed as not autism 116 
ultimately received an ASD diagnosis; false positive rates were far lower (7%). Clinicians were 117 
confident in their initial impressions, particularly for non-autistic cases, with an average 118 
confidence rating of 3.74 out of 5. These results highlight the ability of trained clinicians to 119 
detect ASD from brief behavioral observation, but underscore that some young autistic children 120 
(e.g., 18% in this sample) would be missed by an initial diagnostic impression 121 

A recent study by the same group (14) further explored what behavioral characteristics 122 
informed diagnostic impressions within the first five minutes of interaction with 55 toddlers 123 
(mean age = 22.9 months) referred for a developmental evaluation due to parent or pediatrician 124 
concerns for autism-related behaviors. Junior (e.g., graduate student) and senior (e.g., PhD level) 125 
clinicians were asked to rate their diagnostic impression (autistic or non-autistic), their 126 
confidence in this impression, and what behaviors contributed to their impression. Consistent 127 
with prior findings, clinicians rated 63% of cases that ultimately received an autism diagnosis as 128 
autistic and 100% of cases that did not receive an autism diagnosis as non-autistic. Both junior 129 
and senior clinicians relied on social reciprocity, nonverbal communication, and eye contact to 130 
form accurate initial impressions. Additionally, senior clinicians relied on the child’s focus of 131 
attention in forming accurate impressions of both autistic and non-autistic children, whereas 132 
junior clinicians only relied on this behavior in forming accurate impressions of non-autistic 133 
children. These results are the first to explore the behaviors that contribute to diagnostic 134 
impressions during brief clinical interactions with young children.  135 
Autism evaluations in adulthood  136 

The prevalence of first-time diagnostic evaluations of adolescents and adults has 137 
significantly increased in the past decade, in part because of changes in awareness, diagnostic 138 
criteria, and professional practice (15,16). The assessment of older individuals provides a unique 139 
set of challenges that are not present when assessing young children. Typical diagnostic practice 140 
relies heavily on parent or caregiver report of the early developmental history of the individual, 141 
which may be difficult to obtain or inaccurately recalled years later (15,17,18); it can also 142 
display “telescoping” effects, such that caregivers of individuals who currently display stronger 143 
adaptive skills are more likely to recall more strengths and fewer delays in early development 144 
(19). This lack of clear developmental history may force clinicians to rely more heavily on 145 
current behavioral observation alone. This, in combination with the evidence that some clinicians 146 
rely on less operationalized behavioral observations, by “feeling autism in the encounter” (10), 147 
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may lead some autistic adults to receive an official diagnosis of autism more readily than others. 148 
To date, no studies have explored the behavioral factors that impact clinician impressions of 149 
autistic adults.   150 
Autistic characteristics and their impact on impressions 151 

Despite clinical and empirical evidence regarding the good reliability of brief initial 152 
impression, the specific factors that contribute to this impression in adolescents and adults are 153 
unknown. The initial study proposing frank autism (3) surveyed 151 clinicians with autism-154 
specific expertise about their representation and usage of this construct. Results showed that 155 
nearly all (97%) believed that something like frank autism exists, and that they could determine 156 
whether an individual fits the phenotype of frank autism in roughly the first ten minutes of 157 
interaction or observation. The clinicians who were familiar with the construct estimated that 158 
roughly 40% of the ASD population exhibits the frank autism phenotype. Clinicians also 159 
reported that the most common specific behaviors associated with this phenotype included 160 
impairments or atypicalities in reciprocity, vocal prosody, eye contact, motor mannerisms (such 161 
as stereotypies), and gait or posture. These findings highlight factors that may impact initial 162 
impressions during ASD diagnostic decision making. To date, no studies have empirically tested 163 
the endorsements of these behaviors associated with correct or incorrect frank autism 164 
impressions in adults.  165 

Gestures, facial expressions, eye contact, vocal prosody, and social reciprocity have each 166 
been implicated as atypical in autistic individuals, and relevant for difficulties with social 167 
functioning. Compared to neurotypical peers, autistic individuals produce semantically, 168 
pragmatically, and motorically atypical gestures (20–25), as well as atypical facial expressions 169 
(26,27), eye contact (28), and vocal prosody (29,30). Together, these characteristics may 170 
negatively impact autistic individuals’ social interactions and  elicit impressions of social 171 
awkwardness from naïve observers (26,27,29,31). Initial impressions for expert clinicians and 172 
naïve laypeople may reflect similar processes, despite differences in rater goals (e.g., motivation 173 
to engage in future social interaction, versus clinical motivation to arrive at an accurate 174 
diagnosis) and the nature of ratings (Likert scales measuring the likeliness that an individual has 175 
friends versus binary diagnostic ratings).  176 

In summary, the construct of frank autism is widely assumed in clinical practice and is 177 
relevant for initial impressions of behavioral atypicalities in non-clinical settings. As such, it is 178 
important to establish which behavioral factors contribute to this impression, as they likely have 179 
implications for diagnostic decision making (e.g., who is ultimately diagnosed with autism), as 180 
well as clinical management.  181 
Loss of autism diagnosis 182 

Although developmental disorders are typically seen as life-long conditions, a series of 183 
studies has identified and characterized a group of individuals who were diagnosed with autism 184 
in childhood but who no longer meet DSM-V criteria in adolescence, based on ADOS-2 185 
observations, parent and child symptom report, and clinical best estimate. Estimates suggest that 186 
3-25% of children diagnosed with ASD in early childhood fall into this category (32) by 187 
adolescence, although a recent study reported that 37% of toddlers diagnosed with ASD lost the 188 
diagnosis by early school age (33). Our research team has extensively studied these types of 189 
individuals (34). Findings indicate that in early development, the “loss of autism diagnosis” 190 
(LAD) group had milder symptoms in the social domain, compared to an age-matched currently 191 
autistic group, but equally significant difficulties with communication and repetitive behaviors, 192 
including the presence of early language delays. Tests of current functioning indicated that, 193 
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compared to age- and IQ-matched children with a current autism diagnosis and with neurotypical 194 
(NT) children with no history of autism, the LAD group had typical or above-average scores on 195 
standardized and experimental assessments of language (35–39), social skills (40,41), and 196 
restricted and repetitive behaviors (42). To date, no studies have explored frank autism in LAD, 197 
and whether these individuals present with subtle or overt frank autism behaviors during initial 198 
interactions; findings would help to establish the degree to which these individuals continue to 199 
display subtle behavioral characteristics of autism. More broadly, understanding frank autism in 200 
LAD may be useful in addressing controversies about the nature of the autism diagnosis (43,44). 201 
For example, Mottron and colleagues have suggested that developing more constrained 202 
diagnostic criteria for autism, informed by strong developmental history data, would facilitate 203 
clinical ascertainment and homogeneity of research samples (5,45).  204 
The current study 205 

The current study had three pre-registered aims (see 206 
https://osf.io/5tkrn/?view_only=1f0b6bf70d7d4bab9ebf22da7603e647). Our first aim was to 207 
evaluate group (autism, LAD, NT) differences in frank autism impressions made by seven 208 
graduate-level (clinical psychology PhD student) and two expert PhD-level clinicians as a 209 
predictor of current gold-standard diagnosis in an adolescent and young adult sample. Based on 210 
prior studies of LAD and autism, we predicted significantly reduced ASD-like impressions in the 211 
LAD and NT groups relative to the autism group, and significant positive correlations between 212 
initial impressions of frank autism and ADOS-2 Calibrated Severity Scores (CSS).  213 

Second, drawing on the prior frank autism studies of young children, we asked which 214 
behaviors were the most salient contributors to frank autism impressions, by assessing rates of 215 
atypicality in gesture, eye contact, motor mannerisms, prosody, facial expressions, attentional 216 
focus, and shifting attention (including perseverative thinking and distractibility), social 217 
reciprocity, and social initiations. We predicted significantly higher (more atypical) ratings for 218 
gesture, eye contact, motor mannerisms, prosody, facial expressions, and social reciprocity. We 219 
also predicted that attentional focus and social initiations would be similar across groups, as prior 220 
literature typically implicates these more infrequent behaviors (that may be difficult to perceive 221 
during a brief encounter) as less consistently associated with a frank autistic presentation.  222 

Third, we hypothesized high overall confidence (e.g., 3 or above on a scale of 1-5) in 223 
initial impressions, with higher ratings for NT individuals that had never received an autism 224 
diagnosis (based on Wieckowski et al., 2021). We also predicted that the confidence ratings for 225 
the LAD group would be significantly lower than both the ASD and NT groups due to possible 226 
subclinical social impairments. We hypothesized that higher confidence would be significantly 227 
associated with eye contact, motor mannerisms, prosody, and social reciprocity, but not gesture, 228 
facial expressions, focus/shifting of attention, or social interactions.  229 

Methods 230 
Participants 231 

This study included participants from a larger study of long-term outcomes in autism. 232 
Participants who had completed the Autism Diagnostic Observation Schedule-2 (46) were 233 
included in the present study. The sample included currently autistic participants (n = 24; 7 234 
females), participants with a history of ASD who no longer met diagnostic criteria (LAD; n = 24; 235 
5 females), and participants with a neurotypical developmental history (NT; n = 26; 15 females). 236 
Participant details are summarized in Table 1. The groups did not differ on age, race/ethnicity, 237 
mean household income, verbal skills as measured by Penn Verbal Analogies, or nonverbal skills 238 
as measured by Penn Matrix Reasoning.  239 
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As expected, the ASD group had higher ADOS-2 scores. The LAD group had marginally 240 
higher ADOS-2 CSS scores than the NT group, though the means of both groups fell well below 241 
the autism threshold. The ASD and LAD groups had more males than the NT group; no 242 
participants identified with a gender other than male or female.  243 
Table l. 244 
Participant characteristics 245 

 ASD (n = 24) LAD (n =24) NT (n =26) F/c2 Post-hoc 
comparison 

Age (yrs) 21.22(4.50) 22.72(3.71) 22.74(6.41) 1.02  

M:F * 17:7 19:5 11:15 8.14 ASD=LAD
>NT 

Race 

Native Amer = 0 
Asian/Pacific 
Islander = 1 

African Amer = 0 
White = 22 

Multiracial = 1 
Not reported = 1 

Native Amer = 0 
Asian/Pacific 
Islander = 0 

African Amer = 0 
White = 21 

Multiracial = 1 
Not reported = 1 

Native Amer = 0 
Asian/Pacific 
Islander = 1 

African Amer = 0 
White = 21 

Multiracial = 0 
Not reported = 4 

2.01  

Ethnicity 
Latinx = 1 

Not Latinx = 18 
Not reported = 6 

Latinx = 0 
Not Latinx = 19 
Not reported = 4 

Latinx = 2 
Not Latinx = 18 
Not reported = 6 

2.05  

Household 
income 
($) 

90,833(19,497) 98,611(5,892) 87,333(26,795) 10.65  

Penn 
Matrix 
Reasoning 

18.85(4.34) 20.03(4.14) 20.32(2.64) 1.04  

Penn 
Verbal 
Analogies 

7.07(1.94) 7.71(1.44) 7.59(1.84) 1.01  

ADOS-2 
CSS*** 

7.54(1.67) 
6-10 

1.75(0.85) 
1-3 

1.27(0.60) 
1-3 235.70 ASD> 

LAD>NT 
Note. Data are presented as M(SD), range, or as count variables. Amer = American. Penn Matrix 246 
Reasoning and Penn Verbal Analogy scores represent “efficiency,” a composite of accuracy and 247 
RT. ADOS-2 CSS= Autism Diagnostic Observation Schedule-2 Calibrated Severity Score. ‡ p < 248 
.10, *p < .05, **p < .01, ***p < .001.   249 
 250 

Inclusion criteria were based on the aims of a larger study and thus reflect goals of that 251 
project (not discussed here). Criteria thus required: no history of intellectual disability, per parent 252 
report; current cognitive abilities in the normal range, and scores > 77 on the Vineland 253 
Adaptative Behavior Scales-3 (47), a parent-report measure of adaptive functioning; no 254 
uncorrected visual or hearing impairments; and no severe psychiatric disorders (e.g., bipolar 255 
disorder or schizophrenia). Participants with other, less severe, co-morbid psychiatric disorders 256 
such as anxiety, depression, and/or attention deficit/hyperactivity disorder were included in the 257 
study. Diagnostic evaluation of such conditions was completed via structured clinical interview 258 
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and self-report as part of the larger diagnostic battery; further discussion of these data is outside 259 
the scope of this paper. Inclusion in the autism group required an ASD diagnosis prior to age five 260 
years, documented in a written report by a clinician specializing in autism, as well as the 261 
presence of early language delay (first words after age 18 months or first phrases after 24 262 
months). In addition, participants in the autism group had to meet criteria for current ASD based 263 
on ADOS-2 scores and best estimate clinical judgement. Inclusion in the LAD group required 264 
similar early diagnostic criteria as for the autism group; in addition, participants could exhibit no 265 
or minimal current symptoms of ASD, as measured by the ADOS-2 and expert clinical 266 
judgement, and had to participate in mainstream educational or occupational environment with 267 
no ASD-related accommodations. Inclusion in the NT group required no history of 268 
developmental disorder per parent report, no first-degree relatives with an ASD diagnosis, and 269 
no or minimal current symptoms of ASD based on the ADOS-2 and expert clinical judgement.  270 

Participants were recruited via their participation in prior studies of ASD, through 271 
clinician referrals, posts on social media, flyers distributed at schools and organizations that offer 272 
services for autistic individuals and their families, at local schools, libraries, and community 273 
centers, a university registry of diverse community members interested in research participation, 274 
and by snowball recruitment (e.g., asking participants to nominate other potential participants).  275 
Procedures 276 

Participants completed a comprehensive testing battery to confirm diagnostic status, 277 
including the ADOS-2 (46) and a parent interview. ADOS-2 administrations were conducted in 278 
person or via a validated online protocol (48), and were recorded for later review. In-person 279 
participants completed the standard ADOS-2 Module 4 administration, while online participants 280 
completed a modified version that excluded the puzzle task and the break. Autism diagnosis 281 
required an ADOS-2 raw score of 8 or greater and expert clinical judgement of autism based on 282 
behavioral observation. All ADOS-2 recordings were reviewed by a licensed clinical 283 
psychologist with autism expertise to confirm diagnostic status. Participants completed 284 
additional measures (including a detailed psychiatric interview) not relevant to the current study. 285 

To measure frank autism impressions, seven graduate students (Clinical Psychology 286 
Ph.D. students) and two expert Ph.D.-level clinicians reviewed the recording of the first five 287 
minutes of the diagnostic session, comprising discussion of the visit agenda, set up, small talk, 288 
and, in some cases, a minute of the first structured ADOS-2 activity (the Tuesday story). The 289 
graduate clinicians all established ADOS-2 reliability with a research-reliable licensed 290 
psychologist; this group also included a post-doctoral speech-language pathologist fellow with 291 
autism experience. The graduate clinicians also conducted the ADOS-2 assessments, though it is 292 
important to note that they did not complete frank autism impression for any participant for 293 
which they conducted the diagnostic study visit. Expert Ph.D.-level clinicians were faculty 294 
members with decades of experience in autism assessment and diagnosis. Each ADOS-2 295 
recording was reviewed by two graduate clinicians and one expert clinician, for a total of three 296 
raters per recording; clinicians did not watch their own administrations. Graduate clinicians each 297 
reviewed 21-23 recordings, and expert clinicians each viewed 37-38 recordings. All clinicians 298 
were blind to group status prior to viewing the recordings. After reviewing the five-minute video, 299 
clinicians completed a Five-Minute Impressions Form (49); see Appendix A. The form captured 300 
participant details (e.g., date of evaluation, date of review, identity of examining clinician and 301 
rater), as well as eight behaviors: gesture, eye contact, motor mannerisms, prosody and 302 
vocalizations, facial expressions, attention focus and shifting (including perseverative thinking 303 
and distractibility), social reciprocity, and social initiations. Each item was assigned an item-304 
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level Score on a 0 - 2 Likert scale, with “0” representing typical or expected behavior in the 305 
category, “1” representing mildly atypical behavior, and “2” representing definitely atypical 306 
behavior; this scoring structure is analogous to that used in the ADOS-2. Raters were instructed 307 
to respond to all items. If an item did not inform their impression, they were instructed to score 308 
that item as 0 and make a note; this score was subsequently converted to a 9, indicating that the 309 
item did not contribute to the overall impression, and was not included in the total score 310 
calculation. Items were scored based on the rater’s observations and their clinical knowledge of 311 
typical age-appropriate behavior in that context. Items were summed to form an initial 312 
impression total score ranging from 0 (no atypical behaviors detected) to 16 (definitely atypical 313 
behavior in eight items). Raters provided initial impressions (autistic or non-autistic) and rated 314 
their confidence in this diagnosis from 1 (not very confident) to 5 (extremely confident). Initial 315 
impressions from the three raters were averaged, with 0.0 indicating non-autism and 1.0 316 
indicating autism; intermediate scores thus indicated disagreement among the three raters. 317 
Confidence scores were also averaged across the three raters. 318 

The Five-Minute Impressions Form was based on Wieckowski et al.,( 2021) and Thomas 319 
et al., (2024) and modified for use in adolescent and young adult populations via discussions 320 
with a large study team including expert clinicians and clinicians in training. A pilot form was 321 
employed in evaluations of 10 participants, and further refined via discussion with the study 322 
team. Inter-rater reliability scoring for initial impressions of three participants was exceptionally 323 
high (Cronbach’s alpha =1.0). Training was performed to ensure adequate agreement on the 324 
definition of each item-level behavior. Inter-rater reliability for item-level characteristics was not 325 
performed during this initial validation, as we expected variability across individual raters as to 326 
which behaviors contributed to their initial impressions. 327 
Measures 328 

Participants completed a battery of measures as part of the larger study, a subset of which 329 
were included in the present study analyses. Participants and parents or caregivers completed an 330 
online Qualtrics survey probing sociodemographic information of the participant including race 331 
and ethnicity, sex assigned at birth, and yearly gross family income. 332 

ADOS-2. The Autism Diagnostic Observation Schedule, Second Edition (46) Module 4, 333 
served to confirm diagnosis and to provide a measure of autism-related behavioral 334 
characteristics. The ADOS-2 consists of a series of semi-structured tasks designed to elicit 335 
social, communicative, and repetitive and stereotyped behaviors relevant to the ASD diagnosis. 336 
Module 4, chosen based on developmental level, includes 32 scorable items, scored from 0 337 
(typical) to 3 (definitely atypical). Item scores are used to calculate two Domain Scores (Social 338 
Affect and Restricted and Repetitive Behaviors), and to calculate the ADOS-2 Overall Total and 339 
Calibrated Severity Score (CSS). A CSS of eight or more suggests an ASD diagnosis. The 340 
ADOS-2 CSS is a reliable index of the severity of autism symptoms for each module and yields 341 
greater sensitivity and specificity than the ADOS-2 Module 4 raw scores (sensitivity = 89.6 (raw 342 
scores) and 90.5 (CSS); specificity = 72.2 (raw scores) and 82.2 (CSS); (50). ADOS-2 343 
classifications have good concurrent validity with clinical best estimate of ASD diagnoses (50). 344 
This study used the CSS from administration of the Module 4 revised algorithm, along with 345 
information from participant evaluations performed early in development to inform clinical 346 
judgment.  347 

Cognitive ability. Participants completed two tasks from the Penn Computerized 348 
Neurocognitive Battery (CNB); (51). The Penn CNB, modeled on standardized 349 
neuropsychological tests, provides a reliable online estimate of cognitive functioning in a five-to-350 
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eight-minute test. Cronbach’s alphas for subtests range from moderate to high (0.78-0.97) with 351 
high internal consistency for speed (alpha = 0.78-0.98) and moderate internal consistent for 352 
accuracy (alpha = 0.55-0.95); (52). Subtests included in this study were the Abbreviated Verbal 353 
Reasoning Test, in which participants answer multiple choice questions about verbal analogies, 354 
and the Matrix Reasoning Test, in which participants complete visual puzzles. The Abbreviated 355 
Verbal Reasoning test has high concordance with the full Penn verbal reasoning battery, 356 
R2=0.90-0.92 (53). The Matrix Reasoning Test forms part of the Nonverbal Reasoning domain; it 357 
was found to load appropriately in both exploratory and confirmatory bifactor analyses (loading= 358 
0.32-0.49); (54). Following standard procedures (52), we transformed accuracy and RT into an 359 
efficiency score, calculated as percent accuracy divided by log RT, to yield individually 360 
interpretable scores. 361 
Planned analyses 362 

We used frequentist statistics in R-Studio (55) to test each research question. Significance 363 
values were Bonferroni corrected for multiple comparisons. Across analyses, we evaluated 3-364 
group comparisons (group), as well as comparing the autism group to the groups with a non-365 
autism outcome (LAD, NT). First, t-tests were used to assess significant differences in accuracy 366 
(e.g., concordance of initial impression with final diagnostic classification of ASD or non-ASD) 367 
for graduate versus expert PhD level clinicians. Sensitivity, specificity, positive predictive value, 368 
and negative predictive value were calculated and t-tests were used to evaluate differences in 369 
accuracy and total score by diagnostic status (e.g. ASD, non-ASD). Analysis of variance models 370 
(ANOVA) evaluated group differences (e.g., ASD, LAD, NT) in total score and accuracy, with 371 
post-hoc two-way comparisons for any significant results. The relationship between total score 372 
and ADOS-2 CSS was assessed using a generalized linear model collapsed across groups. 373 

To evaluate behavioral factors that contribute to initial impression, analysis of variance 374 
models were used to compare item-level factors (e.g., gesture, motor mannerisms, eye contact, 375 
prosody and vocalizations, facial expressions, focus/shifting of attention, social reciprocity, and 376 
social initiations) by group, with post-hoc two-way comparisons for any significant results. 377 
Within groups, Pearson correlations assessed the relationship between item-level  and initial 378 
impression. To assess which item-level best predicted initial impression scores, a generalized 379 
linear model was used with each item-level score added as a predictor in the model.  380 

Analysis of variance models were used to compare initial impression confidence across 381 
groups, with post-hoc group two-way comparisons for any significant results. There was no 382 
missing data across all variables utilized in the proposed analyses.  383 

Results 384 
Preliminary analyses 385 

We compared the impression accuracy of graduate and expert clinicians (79% and 78%, 386 
respectively), which did not differ, t = 0.107, p = 0.92, d = 0.02. Total scores also did not differ 387 
by expertise, t = 0.447, p = 0.66, d = 0.07. As such, all ratings were collapsed, and mean ratings 388 
were used for all subsequent analyses. Similarly, we evaluated accuracy and total score as a 389 
function of modality (videoconference, n=68,  versus in-person, n=6). There was no difference 390 
by modality for accuracy, t = 0.389, p = 0.7, d = 0.22, or total score, t = -1.081, p = 0.32, d = 391 
0.58, and session modality was collapsed for all subsequent analyses. 392 
Accuracy of initial impressions 393 

Initial impressions across the three raters were generally concordant with final diagnosis 394 
(79% accurate). Of those with an initial impression of ASD (n = 14), 86% were in the final ASD 395 
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group, 14% were in the LAD group, and 0% were in the NT group, resulting in an overall 396 
accuracy of 86%; Figure 1. Of those with a non-ASD initial impression (n = 40), 10% were in 397 
the ASD group, 30% were in the LAD group, and 60% were in the NT group, resulting in an 398 
overall accuracy of 90% (LAD and NT groups combined). Of those who received initial 399 
impressions of both ASD and non-ASD from the three raters (e.g., those for whom clinicians 400 
disagreed in initial impressions; n = 20), 40% were in the ASD group, 50% were in the LAD 401 
group, and 10% were in the NT group. Accuracy was greater for non-autistic participants, t = -402 
7.319, p = 0.03, d = 0.63. The three groups differed in accuracy, F(2, 71) = 6.9, p = 0.002. 403 
Specifically, initial impressions were significantly more accurate for the NT group compared to 404 
the ASD group, t = -3.582, p = 0.001, d = 1.05, and the LAD group, t = -3.122, p = 0.004, d = 405 
0.23; see Figure 2. Accuracy for ASD and LAD groups did not differ, t = -0.793, p = 0.43, d = 406 
0.91.  407 
Figure 1.  408 
Accuracy of initial impressions 409 

 410 
Note. Matches between clinician’s initial impressions and group are highlighted in green with an 411 
unshaded box; mismatches are shown in red with shaded boxes. Disagreement = differences in 412 
initial diagnostic impression (ASD versus non-ASD) among the three raters.  413 
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Figure 2.  414 
Initial impression accuracy by group 415 

 416 
Note. Violin plot of initial impression accuracy by group. White diamonds indicate the mean.  417 
** p < 0.01, *** p < 0.001.  418 
 419 

Each individual rater’s initial impressions were used to calculate sensitivity (the 420 
proportion of individuals with a final diagnosis of autism who were judged autistic on initial 421 
impression; that is, initial impression true positives divided by final diagnoses of autism), 422 
specificity (the proportion of individuals with a final diagnosis of non-autism who were judged 423 
non-autistic on initial impression), positive predictive value (PPV; the likelihood that an 424 
individual with initial impressions of autism would receive a final diagnosis of autism), negative 425 
predictive value (NPV; the likelihood that an individual who received initial impression of non-426 
autism received a final diagnosis of non-autism), false negatives (e.g., the proportion of 427 
individuals who received an initial impression of non-autism but ultimately received an autism 428 
diagnosis), and false positives (e.g., the proportion of individuals who received an initial 429 
impression of autism but ultimately received a diagnosis of non-autism). These calculations were 430 
performed to compare the outcome of brief impressions to the outcome of a longer, more 431 
thorough clinical diagnostic evaluation.  432 

Results indicated that sensitivity was 66.7%, considered moderately low. Specificity was 433 
calculated at 88.0%, considered high. The false positive rate was 34.7%, and the false negative 434 
rate was 14.7%. Similarly, PPV was moderate (72.7%) and NPV was high (84.6%). These 435 
findings were broadly consistent with results from Wieckowski et al. (2021), which reported 436 
sensitivity = 64% and specificity = 96% (PPV and NPV were not reported). 437 
Total scores 438 

 Total scores of atypical behaviors differed by group, F(2,71) = 44, p < 0.001. Total 439 
scores were significantly higher for the ASD group, M(SD) = 4.01(2.02), compared to both the 440 
LAD group, M(SD) = 1.11(0.99), t = 6.319, p < 0.001, d = 1.82, and NT group, M(SD) = 441 
0.56(0.85), t = 7.698, p < 0.001, d = 2.24; the LAD and NT groups did not differ, t = 1.989, p = 442 
0.053, d = 0.57; see Figure 3. Total scores and ADOS-2 CSS scores were significantly and 443 
strongly correlated, R2 = 0.65, p < 0.001; see Figure 4.  444 
Figure 3.  445 
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Total score by group  446 

 447 
Note. White diamonds and lines indicate M(SD). ***p < 0.001.  448 
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Figure 4. 449 
Relationship between initial impression scores and ADOS-2 CSS scores 450 

 451 
Note. Black line represents the line of best fit; grey shading indicates SE. ***p < 0.001.  452 
 453 
Factors contributing to initial impressions  454 

Item-level scores on gesture, eye contact, prosody, facial expressions, social reciprocity, 455 
and social initiations differed significantly by group. In all cases, item-level Scores were 456 
significantly higher for the ASD group compared to both the LAD and NT, which did not differ; 457 
see Table 2. There were no group differences for motor mannerisms or attention. 458 
Table 2. 459 
Item-level scores by group 460 

 ASD 
M(SD) 

LAD 
M(SD) 

NT 
 M(SD) 

F Post-hoc 
compariso

n 

d Correlation (r) with 
initial impression 

Scores 
       ASD LAD NT 
Prosody 1.06 

(0.63) 
0.36 

(0.47) 
0.06 

(0.21) 
29.35* ASD>NT, 

LAD 
2.13 
1.24 
0.83 

0.82* 0.80* 0.79
* 

Facial 
Expressions 

0.67 
(0.38) 

0.21 
(0.27) 

0.14 
(0.21) 

22.85* ASD>NT, 
LAD 

1.72 
1.38 
0.27 

0.73* 0.55* 0.68
* 

Gesture 0.60 
(0.50) 

0.19 
(0.33) 

0.10 
(0.18) 

13.26* ASD>NT, 
LAD  

1.33 
0.96 
0.32 

0.18   0.15  0.69
* 

Eye contact 0.55 
(0.42) 

0.07 
(0.16) 

0.06 
(0.13) 

25.75* ASD>NT, 
LAD 

1.57 
1.49 
0.04 

0.30  0.14  0.56
* 

Social 
Reciprocity 

0.45 
(0.36) 

0.13 
(0.29) 

0.06 
(0.16) 

13.34* ASD>NT, 
LAD 

1.40 
0.99 
0.26 

0.58* 0.10 -0.11  
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Social 
Initiations  

0.51 
(0.44) 

0.14 
(0.21) 

0.08 
(0.18) 

15.06* ASD>NT, 
LAD 

1.30 
1.09 
0.28 

0.51 0.11 0.13 

Attention 0.20 
(0.31) 

0.05 
(0.13) 

0.01 
(0.07) 

6.24* No 
differences 

0.85 
0.63 
0.34 

0.31  -0.20  -0.05 

Motor 
Mannerisms 

0.17 
(0.27) 

0.09 
(0.24) 

0.07 
(0.18) 

1.19 No 
differences 

0.42 
0.30 
0.10 

0.29  -0.04  0.06 

Note. Data are represented as M(SD). * Indicates significance after correcting for multiple 461 
comparisons of ANOVA (0.05/8; p<0.006), t-tests (0.05/27; p<0.002), and Pearson’s 462 
correlations (0.05/9; p<0.006). Significant associations are bolded. Cohen’s d values are listed  463 
in the following order: ASD vs. NT, ASD vs. LAD, and LAD vs. NT. 464 
 465 

The relationship between item-level scores and initial impression varied by diagnostic 466 
status (autism, non-autism) and group (ASD, LAD, NT). For those in the ASD group, initial 467 
impressions were significantly and strongly correlated with prosody, facial expressions, and 468 
social reciprocity. In the LAD group, initial impressions were significantly and strongly 469 
correlated with prosody and facial expressions. In the NT group, initial impressions were 470 
significantly and strongly correlated with gesture, eye contact, prosody, and facial expressions; 471 
see Table 2.  Collapsed across group, initial impression scores were most strongly predicted by 472 
item-level scores on prosody and facial expressions; Table 3. 473 
Table 3.  474 
Generalized linear model of item-level scores and initial impression   475 
 Initial Impression 
Predictors Estimate Std. Error t p 
Prosody 0.448 0.044 10.129 <0.001*** 
Facial Expressions 0.300 0.087 3.439 0.001** 
Social Initiations  0.120 0.084 1.419 0.161 
Social Reciprocity 0.032 0.082 0.389 0.698 
Eye Contact 0.003 0.079 0.035 0.973 
Intercept -0.003 0.026 -0.138 0.891 
Motor Mannerisms -0.007 0.093 -0.071 0.943 
Attention -0.058 0.102 -0.569 0.571 
Gesture -0.111 0.062 -1.780 0.080 

Note. All predictors were added to the model simultaneously. AIC = -54.819.  476 
 477 
Confidence in initial impressions 478 

 Confidence was high overall (mean of 3.06 out of 5) and ranged from 2.91-3.43, with the 479 
highest confidence ratings for the NT group, though rating differences by group were not 480 
significant. As noted above, expert and graduate clinicians did not differ in confidence. Overall, 481 
clinicians were significantly more confident with initial impressions that were correct 482 
(confidence = 3.43) compared to those that were incorrect (confidence = 2.83), t = 3.249, 483 
p=0.006, d = 0.77, or in disagreement (confidence = 2.40), t = 4.969, p < 0.001, d = 1.30.  484 
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Discussion 485 
The present study evaluated frank autism impressions in adolescents and adults, 486 

compared them to current gold-standard diagnostic group classifications, and characterized the 487 
behavioral factors that contributed to clinician impressions and confidence in initial impression. 488 
Overall, the specificity and NPV of initial impressions of a combined group of graduate and 489 
expert clinicians with specialized training in autism were high (88.0% and 84.6%, respectively), 490 
indicating a low false positive rate; that is, clinicians were highly likely to identify an individual 491 
who was non-autistic as such on initial impression. In contrast, the sensitivity and PPV of initial 492 
impressions were lower (66.7% and 72.7%, respectively), indicating a high false negative rate; 493 
about a third of the autistic individuals were misidentified as non-autistic. These results were 494 
highly consistent with findings from three previous studies assessing initial impressions of 495 
autistic toddlers (4,13,14), adding evidence that brief clinical observations provide valuable 496 
insight about diagnostic status in some but not all cases of autism, and are more useful in ruling 497 
out the presence of autism symptoms than in ruling them in. That is, all individuals who gave a 498 
consistent initial impression of autism also met diagnostic criteria for autism upon full 499 
evaluation. In addition, these results are novel in suggesting that clinicians are able to detect 500 
autism symptoms after a brief observation of adolescents and adults, not just young children. 501 
This may indicate that frank autism presentations may persist through adulthood, though the 502 
specific behaviors that contribute to this impression vary over development.  503 

These results represent a novel assessment of whether individuals who no longer present 504 
with symptoms of autism (e.g., have lost the ASD diagnosis) present with subclinical, subtle 505 
autistic characteristics. The LAD and NT groups did not differ in initial impression, with both 506 
groups showing significantly lower scores than the ASD group, suggesting that the LAD group 507 
overall presents as neurotypical. However, although misclassifications were relatively infrequent, 508 
the accuracy of initial impressions (e.g., alignment with final diagnosis) did differ by group. 509 
Raters were significantly more accurate for the NT group compared to both the ASD and LAD 510 
groups; clinicians were more likely to have an initial impression of ASD for LAD relative to NT 511 
participants. This result suggests that some individuals with LAD have subtle persistent autistic 512 
behaviors.  513 

In line with the sensitivity and specificity values, frankness of initial symptom 514 
presentation (initial impression score) was consistent with symptom severity as observed through 515 
a lengthy diagnostic observation (ADOS-2 CSS). Importantly, in this study, impression ratings 516 
were provided by clinicians who did not perform the diagnostic evaluation, suggesting that the 517 
identification of frank autism is not a result of confirmation bias (i.e., a tendency for clinicians to 518 
align their final diagnosis with their initial impressions).  519 
Autistic characteristics and initial impressions 520 

To expand our understanding of how specific behaviors contribute to initial impressions 521 
of frank autism in adolescents and adults, we assessed eight behaviors that have been described 522 
as most central to impressions in anecdotal (3) and empirical (4,13,14) research. Results 523 
indicated that ratings within the first five minutes on prosody and facial expressions were the 524 
best predictors of initial impression across final diagnosis (autistic, non-autistic) and group 525 
(ASD, LAD, NT). That is, atypical prosody and facial expressions appear to be the most salient 526 
and reliably available indicators of ASD diagnoses in brief observations of adults; if these 527 
behaviors are seen as typical, the individual is more likely to receive an initial impression and a 528 
final determination as non-autistic. Because of the low false positive rate in this relatively small 529 
sample, further analyses were not performed to determine which behaviors contributed to group 530 
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differences in accuracy; this should be examined in future research. Prosody and facial 531 
expressions were significantly correlated with initial impression scores when evaluated within 532 
each of three groups. In addition, for the ASD group, social reciprocity was a strong predictor of 533 
impressions, and for the NT group, gestures and eye contact were strong predictors. This 534 
indicates that, while prosody and facial expressions are the most prominent behavioral features 535 
of frank autism impressions in adults, clinicians rely on other behavioral factors as well.  536 

This finding was also reflected in clinician confidence in initial impressions, in that 537 
higher scores on gesture, eye contact, prosody, facial expressions, and social reciprocity were all 538 
significantly negatively correlated with confidence for the non-ASD diagnostic status (LAD and 539 
NT). That is, if a clinician formed an initial impression of non-autism, but observed mild 540 
atypicality in one or more of behavioral domains, they might still settle on a non-ASD 541 
impression, but with reduced confidence. Even though overall confidence did not vary by group, 542 
the absence of significant relationships between behavioral factors and confidence ratings for the 543 
autism group may indicate that confidence in initial impressions is more susceptible to change 544 
based on contradictory evidence (i.e., presence of atypical behaviors for a generally non-autism 545 
impression) in LAD and NT groups as compared to contradictory evidence (i.e., absence of 546 
atypical behaviors for a generally autistic impression) in the ASD group; this is consistent with 547 
the broad finding that the presence of evidence is more salient than the absence of evidence (56). 548 
Clinical implications  549 

One clinical implication of the current study is that brief observations alone are not 550 
sufficient to detect all cases of autism accurately. Expert and graduate clinicians with specialized 551 
autism-specific training did not have an initial impression of autism for roughly 33% of autistic 552 
individuals. Longer structured assessments by trained clinicians provide invaluable information 553 
about the nature and severity of autism symptoms. In practice, clinician judgment should be 554 
considered an integral, but not the sole, factor in diagnosis. 555 

The current study also provides important information about what behaviors inform 556 
diagnosis of adolescents and adults. Typical diagnostic practices rely heavily on parent or 557 
caregiver report of the developmental history of the individual, which may be difficult to obtain 558 
and less accurately recalled years later (15,17,18). The absence of a clear developmental history 559 
may force clinicians to rely more heavily on behavioral observations alone. This, in combination 560 
with the evidence that some clinicians rely on more abstract behavioral observations, may lead 561 
some autistic adults to receive an official diagnosis of autism more readily than others. For 562 
example, if prosody and facial expressions are the most salient diagnostic cues, an individual 563 
who presents with less frankly autistic behaviors in those domains may receive an initial 564 
impression of being non-autistic. When combined with a limited developmental history, such a 565 
presentation may lead to an incorrect non-ASD Impression. This factor may also contribute to 566 
under-diagnosis of autistic females (57).   567 

Implications for our understanding of autism as a diagnosis  568 
There has been a resurgence of the debate about the loosening of diagnostic criteria for 569 

autism in the DSM-V, and the resulting increased prevalence and heterogeneity of the diagnosis 570 
(43,45). While these DSM changes present challenges for how best to identify and diagnose 571 
participants for autism research, we note that the clinical question of how to diagnose autism 572 
requires, by definition and practice, a reliance on current DSM or ICD criteria, informed by a 573 
detailed semi-structured clinical interview in combination with a thorough developmental 574 
history. In research, Mottron and colleagues have proposed that cohorts of autistic individuals 575 
should be selected based on the “prototypicality” of their autism symptoms, as judged by expert 576 
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clinicians (45). This manuscript asks how clinicians’ initial diagnostic impressions (“five-minute 577 
impressions” in the current study) correspond to a full diagnostic impression; the current study 578 
also tests whether brief five-minute impressions provide additional information about the clinical 579 
presentation of autism in individuals who have lost the autism diagnosis. As reported by 580 
deMARHCNEA CITE, many expert clinicians report a strong initial impression of frank autism; 581 
it is clinically and diagnostically relevant to contrast these initial impressions with the findings of 582 
a full diagnostic evaluation, informed by clinical history and by a semi-structured interview, as 583 
one’s initial impressions cannot help but inform one’s subsequent evaluation. The current results 584 
indicate that initial impressions of frank autism, which likely overlaps with the construct of 585 
“prototypical” autism, are highly sensitive; clinicians rarely “felt” autism that turned out not to 586 
be autism on full evaluation. However, results also suggested that some cases that did not yield 587 
an initial frank or prototypical impression of autism during a brief five-minute interaction, were 588 
judged to be autism on full evaluation. This is not surprising, particularly in a population with 589 
strong verbal and cognitive abilities. These results suggest that, even for adult individuals who 590 
present as frankly autistic, the behavioral factors that contribute to this impression vary, 591 
encompassing prosody, facial expressions, and other behaviors. Comparing behaviors used for 592 
initial impressions in older adolescents and adults versus those used for toddlers (14) also 593 
suggests that quite different behaviors are used for different ages or functioning levels, in part 594 
because young children may not have enough language to judge prosody or other more mature 595 
behaviors.  596 

The current study established a strong association between initial impression  and ADOS-597 
2 CSS, indicating that individuals who present as frankly autistic may have more apparent or 598 
severe autism symptoms. However, those who present as less frankly autistic during initial 599 
impressions may still meet clinical criteria when observed through a full diagnostic assessment. 600 
This evidence suggests that the ADOS-2 or other structured observation plays a critical role in 601 
eliciting behaviors that are core to the autism phenotype that may or may not be present within 602 
the first few minutes of observation or interaction. Rather than focusing only on frank autism 603 
characteristics, clinical researchers must carefully evaluate individual differences.  604 

There has been ongoing debate about the stability of autism as a lifelong condition. 605 
Several research groups have documented individuals who met criteria for autism in childhood 606 
but no longer displayed clinical levels of ASD later in development (33,34,58–60). This subset 607 
of the autism spectrum may range from 3 to 37% of children diagnosed with ASD in early 608 
childhood (32,33). The effect of the transition to independence in late adolescence and adulthood 609 
have yet to be characterized in this group of individuals. The current study indicates that, overall, 610 
LAD individuals are indistinguishable from their NT peers on initial impression, but that some of 611 
them present with subtle subclinical autistic features that are recognizable to trained clinicians 612 
and that contribute to reduced accuracy of initial impressions. Importantly, these features do not 613 
give rise to clinical level impairments in social functioning, as evidenced by non-autistic range 614 
ADOS-2 CSS scores but may have subtle implications for daily functioning that have yet to be 615 
fully explored.  616 
Implications for social functioning and quality of life of autistic adolescents and adults 617 

Previous studies have established that naïve raters are sensitive to atypical behaviors, 618 
including prosody and facial expressions, that negatively impact initial impressions of autistic 619 
individuals and that may lead to a decrease in the rater’s willingness to engage with the autistic 620 
individual in hypothetical circumstances, such as sharing a meal (26,27,31). The current study 621 
provided evidence that clinicians utilize similar cues in clinical diagnosis, indicating that prosody 622 
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and facial expressions are highly salient for both clinical and social initial impressions. These 623 
results have important implications when assessing the social functioning of autistic adolescents 624 
and adults. If naïve individuals are less willing to interact with their autistic peers due to an 625 
increased perception of social awkwardness, this may exacerbate the social difficulties of autistic 626 
individuals, which may in turn impact their quality of life and vulnerability to anxiety or 627 
depression. Future studies should explore relationships among initial impressions and other 628 
functional domains to better understand how we can best support autistic individuals, as well as 629 
provide further evidence to support societal acceptance of neurodiversity.  630 
Limitations  631 

The brief observations in this study were conducted in a clinical research setting, 632 
including some portion of structured testing. While results suggest concordance with naïve 633 
impressions during typical social interactions, findings may not generalize to less structured, 634 
informal contexts. In addition, the content of interactions varied, with some interactions 635 
comprising mainly informal “chit chat” during equipment setup, and others comprising a mix of 636 
structured and unstructured activities. The ADOS-2 activity at the beginning of the recording 637 
was not consistent across participants; in-person participants began with a puzzle task 638 
(Construction activity), whereas online participants began with a story activity (Tuesday Story). 639 
Although results revealed no modality-specific differences, this variability could have impacted 640 
interactions on a case-by-case basis. That said, the consistency of results across modalities is a 641 
testament to the stability and potential clinical utility of initial impressions, given that they seem 642 
to generalize to a range of settings. Our sample was relatively small, demographically 643 
homogeneous, and comprised of only speaking autistic participants; furthermore, there were 644 
significantly more females in the NT group compared to ASD or LAD groups. We were 645 
underpowered to compare which behaviors led to disagreement among raters, and to test gender 646 
difference, precluding the discovery of which factors played a critical role in the formation of 647 
accurate initial impressions. Future studies should recruit larger sample sizes that are diverse 648 
across demographic variables and ability level to thoroughly explore these nuances.  649 
Conclusions 650 

The results of the current study indicate that, while clinicians’ initial impressions made 651 
within the first five minutes of observation of a diagnostic evaluation generally matched current 652 
gold-standard diagnostic status and were highly correlated with ADOS-2 CSS, this brief 653 
observation was not sufficient to detect autism in all cases. Clinicians relied heavily on atypical 654 
prosody and facial expressions when forming an initial impression of autism, indicating that 655 
these cues are extremely salient even within a brief observation. Lastly, the results of the current 656 
study further established that LAD individuals no longer exhibit clinically significant autism 657 
symptoms, but that some individuals in this group may continue to display subtle autism 658 
characteristics that lead to more variable initial impressions. Future research is needed to explore 659 
the impact of sex and gender on initial impression, as well as the impact of frank autism 660 
presentations on other domains of functioning, such as social functioning in everyday life (e.g., 661 
making and maintaining friendships and romantic relationships), quality of life, life satisfaction, 662 
and comorbid psychopathology.  663 
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