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Abstract

Background: Long wait times and specialist shortages delay autism spectrum disorder (ASD) diagnosis, often beyond the
period when early intervention is most effective. Digital diagnostic tools may help increase diagnostic capacity by supporting
cliniciansin delivering timely autism eval uations within routine outpatient care.

Objective: Thisstudy aimed to conduct apreliminary assessment of the integration of adigital autism diagnostic device (Canvas
Dx) into an outpatient developmental pediatrics workflow, including a descriptive eval uation of agreement between device outputs
and specialist clinical diagnoses and an exploration of clinician and caregiver experience.

Methods: A single-center, prospective quality improvement study evaluated the implementation and performance of Canvas
Dx in a specialty developmental pediatrics clinic. Canvas Dx is aFood and Drug Administration (FDA)—authorized digital ASD
diagnostic device approved for use in children aged 18 to 72 months with caregiver or health care provider concern for
developmental delay. Eligible children were consecutively prescribed Canvas Dx during the study period and completed the
assessment as part of routine clinical care. Device diagnostic outputs were compared with the final specialist clinical diagnoses.
Clinician and caregiver feedback was collected to explore their experience with the assessment process and perceived workflow
impact via poststudy surveys that captured both structured quantitative questions and open-ended qualitative questions.

Results: A total of 28 children were included (mean age 52.2, SD 13.8 months; 7/28, 25% female), with an autism prevalence
of 67.9% (19/28) based on specialist diagnosis. The device generated a determinate result for 22 (78.6%) participants. Among
participants with determinate device results, sensitivity was 94.1% (95% CI 73%-99%) and specificity was 80% (95% ClI
37.6%-96.4%). Positive predictive value was 94.1% (95% CI 73%-99%), and negative predictive value was 80% (95% ClI
37.6-96.4%) when compared with specialist diagnosis. These estimates were imprecise, particularly for specificity and negative
predictive value, because of the small number of participants without an ASD diagnosis. Clinicians reported improved insights
and ease of use during evaluation visits, and caregivers reported high satisfaction with the assessment process.

Conclusions: This preliminary quality improvement assessment demonstrates the feasibility of integrating Canvas Dx into a
routine outpatient devel opmental pediatricsworkflow and providesinitial descriptive dataon agreement with specialist diagnostic
determinations and clinician and caregiver experience. Given the small sample size and resulting imprecision of diagnostic
performance estimates, these findings should be interpreted as preliminary and used to inform larger prospective evaluations of
diagnostic performance and workflow impact.
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Introduction

Background

The prevalence of autism spectrum disorder (ASD) has steadily
increased over the last 2 decades [1], while there is
simultaneously a shortage of specialists trained to diagnose
ASD [2-4] This has contributed to an average age of diagnosis
that is later than the optimal period [5] for young children to
receive the intensive behavioral intervention that contributes to
optimal long-term outcomes [6,7]. Long wait times for ASD
diagnostic eval uations remain asignificant challenge acrossthe
United States, with recent studies reporting waits of several
monthsto morethan 1 year [8-10]. At the time this project was
conducted, internal clinic waitlist data maintained by the
Division of Neurodevelopmental Pediatrics at Children’s
Nationa Hospital indicated that wait timesfor autism diagnostic
evaluations exceeded 12 months. There is thus an urgent need
for improved processes to establish ASD diagnosesin atimely
fashion so that families of young children with ASD can access
appropriate intervention services [11].

Cawvas Dx is a Food and Drug Administration
(FDA)—authorized diagnostic device that can support the
diagnosis or ruling out of ASD in children with developmental
delay or other ASD-specific concerns between 18 and 72 months
of age [12]. This project assessed the impact of incorporating
the Canvas Dx system into the workflow of outpatient
developmental pediatrics clinics at Children’s National. The
system was used with 28 consecutive patients who met the
criteria for the Canvas Dx system’s indications for use, as
determined by the division’sintake coordinator oninitial contact
with referred families.

Canvas Dx and Existing Evidence

Canvas Dx is a prescription-only, FDA-authorized
software-based diagnostic aid intended to support cliniciansin
diagnosing or ruling out ASD in children aged 18 to 72 months
who have concerns about devel opmental delay [13]. Thedevice
combines information from 3 independent sources, including a
caregiver questionnaire, a treating clinician questionnaire, and
a standardized clinical analysis of caregiver-uploaded home
videos, within alocked machine learning algorithm to generate
a positive, negative, or indeterminate result for autism. To
support clinical interpretation, contextual information, including
adetailed developmental profile that maps observed behaviors
to the DSM-5 (Diagnostic and Satistical Manual of Mental
Disorders [Fifth Edition]) diagnostic criteria for ASD and
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summarizes strengths and challenges across key devel opmental
domains, is also generated to help inform clinical
decision-making and intervention planning. For participants
receiving an indeterminate result, the report also includes a
predefined indeterminate category (low, moderate, or high).
The low, moderate, and high categories are defined by
prespecified algorithmic thresholds designed to stratify ASD
likelihood among children for whom the device cannot generate
a definitive positive or negative result. The thresholds were
selected during device development to provide the clearest
separation in ASD likelihood within the indeterminate
population, with higher categories representing progressively
greater likelihood of ASD. These evidence-based categories
were established using an independent development dataset
(n=261; autism prevalence 26.8%; 34% female). Within this
development dataset, 5% of children classified as low
indeterminate, 25% classified as moderate indeterminate, and
35% classified as high indeterminate received a
specialist-confirmed ASD diagnosis, supporting the intended
risk stratification across categories[12]. Datainputs and outputs
are summarized in Figure 1.

Evidence supporting Carnvas Dx includes results from a
prospective, double-blinded, multisite pivotal clinical trial that
demonstrated high agreement between Canvas Dx outputs and
blinded specialist diagnoses, with consistent performance across
sex, race and ethnicity, and socioeconomic status [14].
Subsequent real-world studies have demonstrated that Canvas
Dx maintains accuracy outside of investigational settings and
can substantially reduce the time to ASD diagnosis compared
with traditional specialty referral pathways [12,15].

In aprospective observational study integrating Canvas Dx into
a primary care diagnostic workflow, for example, use of the
system was reported to befeasiblefor cliniciansand acceptable
to families, while compressing the diagnostic timeline by several
months relative to nearby specialty centers [16]. A larger
real-world case series further demonstrated strong diagnostic
performance across diverse practice settings, with determinate
outputs produced for most cases and median ages for positive
results occurring well before the national average age of ASD
diagnosis in the United States [12]. To date, most published
evaluations of Canvas Dx supporting its clinical validity,
real-world effectiveness, and potential system-level benefits
have focused on primary care setting integration [12,16]. In
contrast, the present study provides a preliminary examination
of its potential applicability within a specialty diagnhostic
pathway.
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Figure 1. The Canvas Dx system integrates data from a caregiver-completed questionnaire, features extracted from short videos depicting the child's
play and social interactions, and a clinically focused questionnaire assessing the child’'s behavior and development. These inputs are combined using
machine learning methods to generate an autism spectrum disorder (ASD) prediction (positive or negative) and a detailed developmental report that
maps observed features and behavioral datato DSM-5 (Diagnostic and Statistical Manual of Mental Disorders [Fifth Edition]) ASD diagnostic criteria,

in support of clinicians’ independent clinical judgment.
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Objectives

Thisquality improvement project was designed asapreliminary
assessment to characterize real-world use of Carvas Dx and
generate descriptive data to inform future larger-scale
evaluation.

Primary Objective

The primary objective was to preliminarily characterize
agreement between Canvas Dx determinate outputs and standard
clinical autism diagnoses made by developmental pediatrics
specialistsin aroutine outpatient clinical setting and to generate
descriptive diagnostic performance estimates to inform future
larger-scale evaluation.

Secondary Objectives

The secondary abjective was to explore clinician and caregiver
experience with Canvas Dx and perceived workflow impact
associated with incorporating the system into outpatient
developmental pediatrics practice.

Methods

Study Design

This single-center, prospective quality improvement study
preliminarily evaluated the implementation of Canvas Dx in a
speciaty developmental pediatrics clinic and descriptively
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specialist clinical diagnosis.

Ethical Considerations

Thispreliminary quality improvement project was reviewed by
the Children’s National Hospital Institutional Review Board
(IRB), which determined that the project was exempt from full
IRB review becauseit met the criteriafor aquality improvement
initiative intended to improve clinical processes and patient
care. The project did not involve experimental interventions.
Because the project was determined to be exempt, the IRB
determined that formal informed consent was not required. All
data used for analysis were deidentified prior to analysis and
reporting. Participant privacy and confidentiality were protected
in accordance with institutional policies and applicable ethical
standards, and no individually identifiable information was
included in the study results. Participants did not receive
financial compensation for participation in this quality
improvement project.

Setting

The project took place within an outpatient developmental
pediatrics clinic affiliated with Children's National Hospital in
Washington, DC.

Participants

Participants were enrolled and datawere collected between May
and September 2025 as part of routine clinical care. Participants
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included children aged 18 to 72 monthswith caregiver or health
care provider concern for developmental delay who met the
device's indications for use. The complete Canvas Dx
indications for use are included in Multimedia Appendix 1.
Children werereferred from primary care to the devel opmental
pediatrics clinic for evaluation of a range of developmental
concerns, including but not limited to suspected ASD. Consistent
with the Canvas Dx indications for use, eligibility was based
on the presence of broad developmental concerns rather than
an ASD-specific referral; therefore, children were not excluded
if suspicion of ASD was not the primary reason for referral.
Eligibility was determined during intake prior to clinic visits.

Resnik et al

No formal sample size target or power calculation was
established because thiswas atime-limited quality improvement
project rather than a prospectively powered diagnostic accuracy
study. Enrollment was determined pragmatically by the number
of eligible patients meeting the device indications for use who
presented during the implementation period and by the limited
number of devicelicensesavailablefor the project. Accordingly,
the resulting sample was intended to provide preliminary
descriptive data to inform future larger-scale evaluation.
Participant flow through the study is summarized in Figure 2.

Figure 2. Participant assessment flow and survey participation. (A) Of 28 enrolled children, 22 received determinate Canvas Dx results and were
included in the diagnostic accuracy analysis, while 6 received indeterminate results and were analyzed separately. Diagnostic accuracy was cal culated
using determinate results only. (B) Survey completion among invited clinicians (4/6) and caregivers (15/27). IFU: indications for use.

A. Participant flow

{

Children referred to developmental pediatrics
who met IFUs were enrolled consecutively

for testing (n=28)
Completed Canvas Dx assessment
(n=28)
Completed usual reference standard
specialist autism assessment
(n=28)
Determinate Canvas Dx result Indeterminate Canvas Dx result
(n=22) (n=6)
Positive Negative
for autism for autism y
(n=17) (n=5) Descriptive analysis of
indeterminate cases
T . (n=6)
Included in diagnostic
accuracy analysis
(n=22)
Clinicians invited to complete survey Caregivers invited to complete survey
B. Sur\fe:y : (n=6) (n=27)
participation # 1
Clinicians who completed survey Caregivers who completed survey
(n=4) (n=15)
: Outcome Measures
Intervention

Caregivers completed the Canvas Dx app-based questionnaire
and uploaded short home videos of their child prior totheclinic
visit. Clinicians completed the Canvas Dx clinical questionnaire.
Thereference standard clinic visit consisted of acomprehensive,
approximately 1-hour, in-person developmental evaluation
conducted by aboard-certified devel opmental pediatrician. The
evaluation included a caregiver interview, review of
developmental and medical history, direct clinical observation
of the child, review of available records, and any additional
developmental assessments deemed clinically appropriate.
Following completion of the evaluation, the developmental
pediatrician integrated all available clinical information to
determine whether the child met DSM-5 criteria for ASD or
another neurodevel opmental condition.
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The primary outcome measured was diagnostic agreement
between the digital diagnostic device and specidist clinical
diagnosis. Secondary outcomes included clinician- and
caregiver-reported experience with the device.

Diagnostic Agreement M easur ement

The specialist clinical diagnosis was categorized as ASD or
non-ASD based on the developmental pediatrician’s final
clinical determination. Canvas Dx generated 1 of 3 possible
outputs: positivefor ASD, negative for ASD, or indeterminate.
For participants receiving a determinate Canvas Dx result,
agreement was defined as a positive Canvas Dx result with a
specialist diagnosisof ASD or anegative Canvas Dx result with
aspecialist diagnosis of non-ASD. Discordance was defined as
a positive Canvas Dx result with a specialist diagnosis of
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non-ASD or a negative Canvas Dx result with a specialist
diagnosis of ASD.

Clinician and Caregiver Experience M easures

Overview

Clinician and caregiver experience with Canvas Dx was assessed
using brief surveys administered following use of the device.
Surveys measured secondary outcomes including satisfaction
and comfort with the assessment process, perceived ease of use,
acceptability, time burden, confidence in the diagnostic resullt,
and willingness to recommend the approach. The complete
caregiver and clinician survey instruments are provided in
Multimedia Appendices 2 and 3.

Caregiver Experience

Caregivers were asked whether they were comfortable using
the Canvas Dx device for their child’'s evaluation (yes or no).
Five additional items assessed whether the device worked
without problems, whether instructions for recording the child
were easy to follow, whether the caregiver could use the device
independently, willingness to recommend the device to other
families, and trust in the diagnosis received from the health care
provider. These items used a 5-point Likert response scale
ranging from strongly disagree to strongly agree. Time burden
was assessed by asking caregivers how much time they spent
completing Canvas Dx tasks, with categorical response options.
Optiona open-ended questions invited caregivers to describe
what they liked and did not like about the device and provide
additional feedback.

Clinician Experience

Clinicians were asked whether they were comfortable using
Canvas Dx as part of their patient’s evaluation (yes or no). Five
additional items assessed whether the platform worked without
difficulties, ability to use it without assistance from the Canvas
Dx team, confidencein the diagnosisreceived from Canvas DX,
perceived usefulness of the assessment summary, and
willingnessto recommend thistype of evaluation to other health
careproviders. Theseitemsused a5-point Likert response scale
ranging from strongly disagree to strongly agree. Clinicians
were also asked whether they reviewed the full Canvas Dx report
and whether they would consider continuing to use Canvas Dx
in clinical practice (yes or no). Optional open-ended questions
solicited feedback regarding the report, reasons for continued
use, comparison with other diagnostic tools, and additional
experiences with Canvas Dx.

Data Analysis

Diagnostic Agreement Analysis

Descriptive analyses and diagnostic performance calculations
were conducted using Python (version 3.12; Python Software
Foundation). Diagnostic agreement and determinate versus
indeterminate outcomes were summarized using counts and
percentages. Given the preliminary nature of this quality
improvement study and the small sample size, no inferential
statistical testing was performed.
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Sensitivity, specificity, positive predictive value, and negative
predictive value were cal culated among determinate cases, with
95% Cls caculated using the Wilson score method.
Indeterminate results were excluded from these calculations
because they do not represent positive or negative diagnostic
classifications, but rather cases in which the algorithm abstains
from making a diagnostic call because of uncertainty.

The abstention mechanism allows the system to acknowledge
uncertainty and avoid overconfident classification when
evidence is insufficient [17,18]. Analyzing abstention cases
separately is consistent with prior evaluations of Canvas Dx
[12,16] and reflects the intended behavior of an abstaining
classifier, for which diagnostic accuracy metrics describe
performance only when the algorithm issues a classification,
whilethe determinate rate provides complementary information
regarding the frequency of abstention.

Survey Analysis

Responses to quantitative clinician and caregiver survey items
were analyzed descriptively. Categorical responses were
summarized using frequencies and percentages, and Likert-scale
responses were summarized by the distribution of responses
across response categories. Given the small sample size and
exploratory nature of these secondary outcomes, no inferential
statistical testing was performed.

Open-ended clinician and caregiver survey responses were
analyzed using an inductive qualitative content analysis
approach [19,20]. Responses were reviewed in their entirety,
and meaningful units of text were identified and assigned
descriptive codes. Related codes were then grouped into broader
descriptive categories reflecting recurring aspects of clinician
and caregiver experience with Canvas Dx. Caregiver and
clinician responseswere analyzed separately because the survey
guestions and perspectives differed between groups. Responses
provided in Spanish were translated into English for analysis,
with the origina responses retained for reference. Given the
small number and brief nature of the open-ended responses, the
analysis was intended to provide descriptive context regarding
participant experience rather than to achieve thematic saturation.
One researcher performed the initia coding and category
development, and a second researcher independently assigned
the source responses to the established categories, with no
discrepancies identified.

Results

Demographics

A total of 28 children meeting the indications for use were
consecutively enrolled in the quality improvement project (mean
age 52.2, SD 13.8 months). Seven (25%) were female, and 21
(75%) were male. Autism prevalence according to the reference
standard specialist diagnosis was 67.9% (19/28). There were
no missing data for the primary diagnostic accuracy analyses.
Participants represented aracially and ethnically diverse cohort,
with the largest groups identifying as Black and not Hispanic
and as other and Hispanic. The distribution of participant race
and ethnicity is presented in Table 1.
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Table 1. Self-reported race and ethnicity of participants enrolled in the developmental pediatrics quality improvement study (N=28)2

Caregiver-reported race and ethnicity categories

Overdl, n (%)

Black and not Hispanic

Other and Hispanic

White and not Hispanic
Declined to include

Asian and not Hispanic

Black and Hispanic

White and Hispanic

Race declined and Hispanic
Race declined and not Hispanic

American Indian or Alaska Native or ethnicity not reported

9(32.1)
8 (28.6)
3(10.7)
2(7.1)
1(36)
1(36)
1(36)
1(3.6)
1(36)
1(36)

3Percentages are based on total sample size (N=28) and may not sum to 100% due to rounding. Race and ethnicity categories are reported as provided

by participants or caregivers.

Agreement Between Deter minate Device Outputsand
Specialist Clinical Diagnoses

The device generated a determinate result (positive or negative
for autism) for 22 (78.6%) of the 28 participants. Among
participants with determinate results, the device demonstrated
strong agreement with specialist clinical diagnoses. Of the 17
participants who received a speciaist-confirmed autism
diagnosis, 16 also received a positive autism result from the
device, corresponding to asensitivity of 94.1% (16/17; 95% CI
73%-99%). Of the 5 participants who were determined by
specialists not to meet the criteria for autism, 4 also received a
negative result from the device, yielding a specificity of 80%
(4/5; 95% CI 37.6%-96.4%).

The positive predictive value of the device was 94.1% (16/17;
95% Cl 73%-99%), with 16 of 17 participants who screened
positive receiving a speciaist-confirmed ASD diagnosis. The
negative predictive value was 80% (4/5; 95% Cl 37.6%-96.4%),
with 4 of 5 participants who screened negative confirmed as
not having ASD.

Indeter minate Analysis

A total of 6 indeterminate results were received (6/28, 21.4%).
Four (66.7%) were high indeterminate, 2 (33.3%) were moderate
indeterminate, and none were low indeterminate. Autism
prevalence within the indeterminate group was 33.3% (2/6).
Both high indeterminate cases were confirmed as having autism
by a clinician. More than half (4/6, 66.7%) of the participants
with indeterminate results had reported co-occurring conditions.
For indeterminate cases, global developmental delay was
reported for 33.3% (2/6), language disorder was reported for
16.7% (1/6), and attention-deficit/hyperactivity disorder was
reported for 16.7% (1/6).

Clinician Experience

Of the 6 clinicians who participated in the pilot, 5 were
board-certified developmental-behavioral pediatricians, and 1
was a nurse practitioner. Four (66.7%) of the participating
clinicians completed poststudy feedback surveysregarding their
experience using Canvas Dx as part of the diagnostic process.

https://formative.jmir.org/2026/1/e98697

All 4 indicated that they were comfortable using Canvas Dx as
part of their patients evaluations. All 4 agreed or strongly
agreed that the site worked without difficulties, that they were
ableto usethe site without assistance from the Canvas Dx team,
that they were confident in the diagnosestheir patientsreceived
from Canvas Dx, and that they would recommend this type of
evaluation to other health care providers. Responses regarding
the useful ness of the assessment summary were more variable:
2 clinicians strongly agreed that it was useful, 1 agreed, and 1
strongly disagreed. All 4 clinicians reported that they had read
the full Canvas Dx report and that they would consider
continuing to use Canvas Dx in their clinical practice.

Inductive qualitative content analysis of clinician free-text
responses identified 4 primary descriptive categories: value of
structured clinical information, value of naturalistic behavioral
information, perceived clinical and accessvalue, and limitations.
Clinicians described the Canvas Dx report as organized and
clinicaly informative, including its structured presentation of
behaviors and symptoms and organi zation according to DSM-5
criteria. One clinician described the report as“well organized,”
noting that it “highlighted behaviors and symptoms
appropriately” and “provided relevant information for care
management.” Another noted, “1 appreciated the breakdown of
response by DSM-5 criteria”

Clinicians also described the value of naturalistic behavioral
information, particularly the ability to review videos of children
outside the clinical environment. One clinician reported, “I
really liked having videos of the patientsin their home or other
comfortable setting to see before | met the family.” Perceived
clinical and access value included convenience for families,
parent involvement, confirmation of clinical impressions, and
the potential to improve access to autism diagnosis and
intervention. One clinician noted that Canvas Dx “allows the
parents to be involved in the diagnostic process, which often
helps with acceptance of the diagnosis”

The qualitative analysis also identified several individua
limitations or concerns. One clinician reported difficulty with
2-factor authentication due to inconsistent cellular service. The
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same clinician described uncertainty regarding the incremental
impact on their own diagnostic decision-making, noting that
although Canvas Dx provided confirmation of their clinical
impression, it did not necessarily change their diagnostic
decision. The clinician also suggested that the tool may have
greater value for less specialized health care providers seeking
to provide an earlier diagnosis. Additionally, one clinician
expressed concern regarding the report template’s requirement
to assign a level of support need, indicating that this feature
may be limiting in certain clinical contexts.

Caregiver Experience

In total, 15 (55.6%) of the 27 participating caregivers returned
their postassessment feedback survey regarding their experience
using Canvas Dx as part of their child’s diagnostic evaluation.
One caregiver was the parent of twinswho completed the survey
oncefor her 2 children. All respondents (15/15, 100%) reported
that they were comfortable using the Canvas Dx device, as
indicated by affirmative responses to a binary yes or no item
assessing overall comfort with the platform.

Overall ease of use and functionality were rated highly. For the
statement “ The Canvas Dx app worked fine without problems,”
86.7% (13/15) of caregivers selected “strongly agree,” while
the remaining 13.3% (2/15) selected “agree.” Similarly, 93.3%
(14/15) strongly agreed that the directions for recording their
child were easy to follow, with one caregiver (6.7%) selecting
“agree” With respect to independent use, 86.7% (13/15) of
respondents strongly agreed that they could use the app without
assistance, and 13.3% (2/15) agreed. When asked whether they
would recommend the app to other families, 86.7% (13/15) of
caregivers strongly agreed and 13.3% (2/15) agreed. Using an
adapted net promoter score (NPS) cal culationinwhich “ strongly
agree” responses were categorized as promoters and “agree’
responses as passives, the resulting NPS was 87, reflecting a
high willingness to recommend the device among respondents.
Caregivers aso reported favorable perceptions of efficiency.
Ten (66.7%) respondents indicated that completing the
guestionnaire and recording and uploading 2 home videos took
less than 15 minutes, while 5 (33.3%) caregivers reported
completion times of 15 to 30 minutes. No participants reported
requiring more than 30 minutes to complete the process,
suggesting low time burden for most families. Caregivers also
reported high levels of trust in the results their child received
from the health care provider at the clinic visit, with 86.7%
(13/15) strongly agreeing and 13.3% (2/15) agreeing with this
statement.

Inductive qualitative content analysis of caregiver free-text
responses identified ease and simplicity of completing the
assessment asthe primary descriptive category. All 6 caregivers
who responded to the question regarding what they liked about
Canvas Dx described aspects of ease of use, including the
simplicity and practicality of the device, clarity of instructions,
or ease of recording and uploading videos. Representative
commentsincluded, “It isvery easy and practical,” “| liked that
the instructions are very well explained,” and “Videos were
easy to record or upload.” Additional open-ended comments
reflected trust and appreciation for the assessment process,
including “Overall, there is great confidence in how it works”
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and “I am very grateful for being shown the device” No
negative aspects of the Canvas Dx device were identified in
caregiver open-ended responses.

Discussion

Principal Findings

In this preliminary quality improvement project evaluating the
integration of Canvas Dx into a specialist autism diagnostic
workflow, Canvas Dx determinate results showed a high level
of agreement with specialist clinical diagnoses. However, the
small samplesize, particularly the small number of participants
without an ASD diagnosis, resulted in wide Cls and limited the
precision of diagnostic performance estimates. Accordingly,
thesefindings should be considered preliminary and descriptive
rather than confirmatory. They provideinitial evidencetoinform
larger studies evaluating Canvas Dx performance within our
specialist developmental pediatricsworkflows. While subgroup
sample sizeswere too small to support meaningful comparisons
of diagnostic performance across sex, race, and ethnicity, the
study cohort was demographically diverse and included
substantial representation of participants identifying as Black
or African American (non-Hispanic), a population historically
underrepresented in  clinical research [21,22] and
disproportionately affected by delayed diagnosis. Equitable
representation across demographic groups is a critical
consideration for digital diagnostic tools intended for broad
clinica deployment [23], as it supports their potential to
contribute to more consistent and timely identification across
populations that have traditionally faced barriers to care.

Of the 6 participants who received an indeterminate result,
autism prevalence was lower than in the positive subset, and a
majority had documented co-occurring developmental
conditions, including global developmental delay, language
disorder, or attention-deficit/hyperactivity disorder. Although
the small number of indeterminate cases precludes firm
conclusions, the observed co-occurrence of developmental
conditions among these children warrants further investigation
into whether phenotypic complexity may be associated with
indeterminate outputs. The ability to return an indeterminate
result rather than forcing classification in ambiguous cases is
consistent with the device's abstention-based responsible Al
framework [17,18].

Beyond diagnostic performance, clinician and caregiver
feedback indicated generally positive experiences with Canvas
Dx, including satisfaction, perceived ease of use, and
acceptability within the clinical workflow. Qualitative content
analysis of clinician feedback identified perceived value of
structured clinical information and naturalistic behavioral
information as key categories, including the structured
presentation of DSM-5 criteria and the ability to review videos
of children in naturalistic settings prior to in-person visits.
Caregivers aso reported high levels of comfort with the
assessment process and found the platform easy to useand time
efficient. Consistent with these quantitative findings, qualitative
content analysis of caregiver feedback identified ease and
simplicity of completing the assessment as the primary
descriptive category. These findings suggest that the assessment
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can be completed with minimal burden on families and is
acceptable for use within routine clinical care. Caregivers also
expressed astrong willingnessto recommend the tool to others,
further supporting its overall acceptability.

Comparison With Prior Work

The largest real-world Canvas Dx study to date did not report
on caregiver or clinician experience [12]. However, findings
from our study related to clinician and caregiver acceptability
mirror those reported in the study by Sohl et a [16], in which
Canvas Dx wasintegrated into a primary care workflow. In that
study, both health care providers and families reported ease of
use, and device results showed agreement with thefinal clinical
diagnosis. The present project extends those findings to a
specialist diagnostic context and demonstrates similarly
favorable perceptions of device workflow integration and
clinical accuracy.

Notably, the proportion of children receiving a determinate
result in the current project was higher than that reported in
both the Sohl et a [16] and Salomon et al [12] studies. This
difference may reflect variation in population characteristics,
referral patterns, clinical setting, or implementation workflow.
The higher determinate rate observed here suggests that in
certain clinical contexts, the device may be able to provide
actionable diagnostic support for a substantial majority of
patients. Further comparative evaluation across care settings
would bevaluableto better understand the factorsthat influence
device performance in different contexts.

More broadly, the present findings contribute to a growing
literature eval uating alternative approachesto traditional autism
diagnostic pathways. Primary care-based diagnostic models,
telehealth assessment, remote behavioral observation, and digital
approaches have increasingly been evaluated as strategies to
expand diagnostic capacity and facilitate more timely autism
evaluation [24-27]. A 2023 scoping review of ASD diagnosis
in US primary care settings identified studies evaluating
diagnostic accuracy, time to diagnosis, speciaty wait times,
and clinician comfort with diagnosis, supporting the feasibility
of expanding diagnostic evaluation beyond traditional pathways
[24]. Within specialty settings, investigators have evaluated
fast-track and stratified diagnostic models designed to better
allocate specialist resources and reduce time to diagnosis [28].
Collectively, these studies reflect increasing efforts to move
beyond auniform, resource-intensive diagnostic pathway toward
approaches that match the intensity of assessment to individual
clinical needs [29]. The present study contributes to this
literature by providing preliminary evidence regarding the
integration of an FDA -authorized digital diagnostic deviceinto
an existing specialty developmental pediatrics workflow.

Clinical and Implementation Implications

These findings have severa implications for future clinical
evaluation and implementation. First, the preliminary diagnostic
performance estimates observed among determinate cases,
particularly for sensitivity and positive predictive value, suggest
that the device may be particularly useful in supporting accurate
identification of ASD, with the potential to facilitate moretimely
access to appropriate intervention. However, given the small
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sample size and resulting imprecision of these estimates,
particularly for specificity and negative predictive value, larger
studies are needed to more precisely characterize diagnostic
performance and potential clinical impact. Second, the
abstention mechanism appears to appropriately flag cases with
phenotypic complexity, reinforcing rather than replacing
clinician expertise. Third, the integration of structured
caregiver-reported data and home-based video provides
clinicianswith insight into child behavior in naturalistic settings,
which may enhance diagnostic confidence and family
engagement.

From a workflow perspective, clinician feedback from this
preliminary quality improvement project suggeststhat the device
can be incorporated into routine evaluation processes without
substantial technical barriers, athough these findings should
be confirmed in larger implementation studies. Caregiver
feedback suggests low time burden and high user satisfaction,
perceived ease of use, and acceptability, which are critical
components for sustained adoption.

Limitations

Thisproject has severa limitations. Although all digible patients
were enrolled consecutively, the small sample size resulted in
wide Cls around estimates of diagnostic accuracy, limiting the
precision of these estimates. Accordingly, the diagnostic
performance findings should be interpreted as preliminary and
hypothesis-generating rather than confirmatory. Because
specialists were not blinded to the Canvas Dx result, diagnostic
independence between the index test and reference standard
was not maintained. This may have introduced incorporation
bias [30] and should be considered when interpreting the
diagnostic accuracy estimates. However, thisworkflow reflects
the intended real-world clinical use of Canvas Dx as an adjunct
to, rather than a replacement for specialist clinical judgment.
Only 4 of the 6 clinicians participated in the survey, which limits
the generalizability of health care provider experiencefindings.
Additionally, caregiver survey completion was 56%, raising
the possibility of response bias. It is plausible that caregivers
with more polarized experiences may be most likely to complete
the survey [31], potentialy inflating or deflating satisfaction
metrics. Given the uniformly positive caregiver responses
observed, positivity bias cannot be excluded, and the survey
findings should therefore be interpreted as descriptive of
respondents rather than representative of all participants. Future
studies with larger samples and higher response rates will be
important to validate these findings. The study was conducted
within a single implementation context, and findings may not
generalize to other geographic regions, practicetypes, or patient
populations.

Because diagnostic accuracy analyses were limited to
participants receiving determinate results, overall system
performance must be interpreted in light of the abstention rate.
While the abstention mechanism reflectsresponsible Al design,
future research should continue to examine the characteristics
of children who receive an indeterminate output and
best-practice protocol s for making accurate diagnostic decisions
in this group.
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Conclusions utility. However, given the preliminary nature of this study,
these findings should be interpreted as exploratory and require
confirmation in larger-scale evaluations. Collectively, these
findings suggest that Canvas Dx has the potential to support
routine ASD diagnostic workflows and provide a foundation
for larger implementation studies. In the context of persistent
specidist shortages and prolonged wait times for ASD
evaluation, further evaluation of technologies that may help
streamline diagnostic pathways is warranted.

In this preliminary quality improvement project, Canvas Dx
demonstrated high observed concordance with specialist
diagnostic determinationsamong children receiving determinate
results and was well accepted by both clinician and caregiver
users. The device's ability to provide structured behavioral
insights, incorporate naturalistic videos, and integrate into
routine workflow suggests potential for meaningful clinical
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