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Abstract
The COVID-19 pandemic has increased the use of telemedicine as an avenue to address the need for diagnostic clarifica-
tion in young children at risk for autism spectrum disorder (ASD). Although preliminary research has supported the use 
of telemedicine for identifying ASD in toddlers, little is known about the experiences of practitioners attempting direct-to-
home tele-assessment. We surveyed diagnostic providers regarding changes in practice behavior in the initial months of the 
COVID-19 pandemic and their perceptions of ASD tele-assessment. We also examined the use of the TELE-ASD-PEDS, a 
novel tool for ASD tele-assessment, in response to COVID-19 at seven sites across the country. Results support the clinical 
acceptability and diagnostic utility of ASD tele-assessment while also highlighting critical avenues of future investigation.
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Introduction

Disruptions related to COVID-19 have had far-reaching 
impacts on the families of individuals with intellectual and 
developmental disabilities (Baweja et al., 2021; Constantino 
et al., 2020a, b; Rose et al., 2020). In a survey of over 800 
caregivers, the majority of families polled reported a loss of 
at least some educational or healthcare service since the start 
of the pandemic (Jeste et al., 2020). Many states, organiza-
tions, and providers have responded by offering telehealth 

services (Esper et al., 2020; Grossman et al., 2020; Perez 
et al., 2020), including providers in the field of develop-
mental and behavioral pediatrics (Fung & Ricci, 2020; Jang 
et al., 2021). Specifically, telehealth solutions have been 
offered to address the pressing need for diagnostic clarifica-
tion in young children deemed at risk for autism spectrum 
disorder (ASD), without which they may not be able to 
access critical early intervention services (Stahmer & Man-
dell, 2007). Although recommendations from professional 
organizations, test publishers, and government agencies 
have been mixed regarding use of tele-assessment for ASD 
during COVID-19 (Krach et al., 2020), other recent work 
supports the feasibility and acceptability of its implemen-
tation across circumscribed regions and groups (Alfuray-
dan, 2020; Dahiya et al., 2021; Juárez et al., 2018; Nazneen 
et al., 2015; Smith et al., 2017; Stainbrook et al., 2019). To 
date there have been few studies of practitioners currently 
engaged in tele-assessment of ASD (henceforth referred to 
as ‘ASD tele-assessment’) and how their practice behavior 
has changed as a result of the pandemic. In this study, we 
strive to better understand provider perceptions and use of 
ASD tele-assessment during the pandemic.

ASD is characterized by deficits in social communica-
tion and social interaction, together with the presence of 
restricted, repetitive behaviors (American Psychiatric 

 *	 Liliana Wagner 
	 Liliana.Wagner@vumc.org

1	 Vanderbilt Kennedy Center/Treatment and Research Institute 
for Autism Spectrum Disorders, Vanderbilt University 
Medical Center, 1207 17thAvenue, Suite 202, Nashville, 
TN 37203, USA

2	 Department of Pediatrics, Vanderbilt University Medical 
Center, Nashville, TN, USA

3	 Department of Psychiatry & Behavioral Sciences, Vanderbilt 
University Medical Center, Nashville, TN, USA

4	 Department of Special Education, Vanderbilt University, 
Nashville, TN, USA

5	 Cherokee Health Systems, Knoxville, TN, USA

http://orcid.org/0000-0002-2825-0015
http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-021-05112-7&domain=pdf


2248	 Journal of Autism and Developmental Disorders (2022) 52:2247–2257

1 3

Association, 2013). Traditional best practice models of 
assessment of ASD in young children commonly include 
face-to-face, play-based interactions and a comprehensive 
assessment of developmental functioning that may span 
several hours, if not days (Penner et al., 2018). However, 
investigation of alternate ASD assessment modalities indi-
cates that young children with clear features of ASD may be 
readily, accurately diagnosed using streamlined assessment 
models, including tele-assessment (Corona et al., 2020a, b; 
Juárez et al., 2018). Prior to COVID-19, barriers such as 
geographic distance, lack of qualified providers, and cost 
in terms of time and financial resources (Bishop-Fitzpat-
rick & Kind, 2017; Mazurek et al., 2014) prompted some 
groups to investigate tele-assessment options. The onset of 
the COVID-19 pandemic, including suspension of in-person 
appointments and ongoing social distancing requirements 
in clinic settings, hastened tele-assessment uptake (Berger 
et al., 2021; Jang et al., 2021; Wagner et al., 2020).

Alfuraydan (2020) reviewed 10 studies investigating ASD 
tele-assessment from 2000 to 2019. Findings suggest that 
there is potential for telehealth models to improve access to 
assessment and diagnosis of ASD, especially in those indi-
viduals with clear symptoms. Other reviews have examined 
studies evaluating ASD tele-assessment specifically with 
young children located in low-income, underserved com-
munities (Dahiya et al., 2020) as well as more broadly with 
children from 0 to 12 years of age (Dahiya et al., 2021). 
Reviewed studies reported positive outcomes, including high 
levels of satisfaction with telehealth technology, sensitivity 
and specificity of ASD diagnosis, and interrater agreement.

Although past work documents the promise of ASD tele-
assessment, the majority of studies included have examined 
its use within well-controlled research settings. Given the 
potentially broad range of children’s presenting concerns, 
as well as environmental factors that could affect telemedi-
cine in clinical practice (such as a stable internet connec-
tion, a quiet home environment for assessment, and so on), 
there is a need to examine and describe the utility of ASD 
tele-assessment when it is deployed in real time, across a 
range of providers, within the context of everyday clinical 
practice. In an initial feasibility study in a direct-to-home 
setting, Talbott et al. (2020) adapted an in-person, lab-based 
screening measure for infants into a Level 2 screening pro-
tocol called the Telehealth Evaluation of Development for 
Infants (TEDI). Parents of 11 infants (ages 6–12 months) 
were coached to administer semi-structured behavioral 
probes over telehealth using a kit of play materials mailed to 
families before the evaluation. Results provided preliminary 
evidence for the feasibility, reliability, and acceptability of a 
novel screening tool designed to identify symptoms of ASD 
in very young children via telehealth.

In a second direct-to-home study, following suspension 
of in-person appointments in response to COVID-19, our 

team converted face-to-face diagnostic evaluations for tod-
dlers into telemedicine-based assessments using a novel 
instrument specifically designed for identifying symptoms 
of ASD in young children via telemedicine (TELE-ASD-
PEDS [TAP]; (Corona et al., 2020a, 2021; Wagner et al., 
2021). The TAP was designed to elicit symptoms of ASD 
in children under 36 months of age using widely available 
materials within approximately 20 min of time. The TAP 
includes eight discrete, caregiver-led activities or social bids, 
including opportunities for interactive play, physical play 
routines, and requesting activities. It is intended to augment 
diagnostic decision-making (yes/no/maybe ASD) by expert 
clinicians within the context of a developmental evaluation.

From March-June 2020, internal data were analyzed 
across 204 telemedicine evaluations of toddlers between 
16–36 months of age to better understand the use of the TAP 
as a measure for clinical use in direct-to-home ASD tele-
assessment (Wagner et al., 2020; Warren, 2020). Findings 
provided preliminary support for use of the measure to “rule 
in” a diagnosis of ASD in a sample of clinically referred 
young children. Providers also reported high levels of com-
fort and satisfaction using the TAP for tele-assessment.

Although promising, these results reflect data from one 
institution from which the measure was developed, across 
a homogeneous group of expert diagnostic psychologists 
(i.e., ADOS-2 research reliable clinicians with previous 
experience with telehealth, across a single federated health 
system). Even as the TAP was being used and researched 
within its home institution, it underwent broad clinical dis-
tribution beginning in March 2020. Due to the widespread 
and pressing need for tools that could be used within clinical 
tele-assessment, we shared information on the development, 
administration, and scoring of the TAP through a series of 
no-cost, open-access, web-based trainings. Additionally, 
administration guidelines, record forms, informational 
brochures, and preliminary information regarding tool psy-
chometrics (clinicaltrials.gov, NCT03847337) were made 
freely available on the institution’s website. However, it was 
unclear how often the TAP was actually used in practice, 
with whom providers chose to use it, or how providers per-
ceived its value as a clinical instrument.

Present Study

The present study includes data from two sources. First, 
we surveyed a voluntary sample of providers who had par-
ticipated in our initial TAP trainings on the tele-assessment 
of ASD. Survey topics included assessment procedures 
prior to and during the COVID-19 pandemic and provider 
comfort with tele-assessment. Second, we collected de-
identified tele-assessment data from a subset of providers. 
These data included demographics of patients seen using 
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the TAP, diagnoses provided, and provider diagnostic cer-
tainty. The aims of this study were to (1) document provid-
ers’ use of tele-assessment prior to and during the COVID-
19 pandemic, (2) understand providers’ comfort with and 
perceptions of tele-assessment and the TAP, and (3) begin 
to examine clinical data from providers’ use of the TAP to 
better understand with whom the TAP is being used, what 
diagnoses are given following the use of the TAP, and how 
frequently further assessment is recommended following 
use of the TAP. Given the primarily descriptive nature of 
this study, we did not have specific a priori hypotheses. We 
present these results below and discuss findings, limitations, 
and recommended future directions for understanding tele-
assessment of ASD during COVID-19 and beyond.

Methods

Provider Survey

Participants. All individuals who registered to attend a TAP 
webinar (n = 2,403) were invited to complete the provider 
survey. A total of 202 providers completed the survey (8.4% 
response rate) between June 2020 and November 2020. 
Providers completing the survey included licensed clinical 
psychology providers, medical providers, experts in child 
development and behavior (speech language pathologists, 
behavior analysts), school psychologists, and graduate stu-
dents (see Table 1). Clinicians had an average of fifteen 
years of experience (range = 1–40 years) working in a pedi-
atric setting with children with ASD.

Measure. The provider survey was developed explicitly 
for the purposes of this study. Survey questions asked about 
clinical practice before and during COVID-19, as well as 
provider use and perceptions of tele-assessment and the 
TAP. Open-ended questions asked about perceived benefits 
and challenges related to tele-assessment.

Procedure. Two months after the initial TAP training 
webinars, all individuals who registered for the webinar 
(n = 2,403) were emailed an invitation to complete the online 
survey. No identifying information was collected as part of 
the survey. This project was approved by the medical center 
Institutional Review Board.

Data analysis. Provider perceptions of tele-assessment 
and the TAP were summarized using frequency counts. 
We examined changes to providers’ autism evaluations 
during the pandemic by analyzing responses to a Redcap 
survey asking about specific practice behaviors before and 
during COVID-19. Open-ended responses on the benefits 
and challenges of tele-assessment and the TAP were ana-
lyzed qualitatively. The first author coded responses using 
themes reported in our prior work (Corona et al., 2020a, b; 
Wagner et al., 2020). Responses were assigned to multiple 

categories, if multiple themes were present in the responses 
(e.g., if a provider mentioned both technology and distrac-
tions within the home environment as challenges related to 
tele-assessment). New themes were generated after review 
of responses that did not fit into existing categories.

Clinical Tele‑Assessment Data

Participating providers. Among those who attended initial 
TAP webinars, a subset of providers shared de-identified 
TAP rating forms from their unique clinical sites. A total 
of 22 providers across seven sites (located in OH, IN, VA, 
TN, NM, MN, CA) provided data from 197 telemedicine 
evaluations using the TAP from approximately June-Octo-
ber 2020. One provider from each site was responsible for 
collecting and uploading TAP rating forms. Provider-level 
demographic data were not collected.

Table 1   Provider demographics

* Percentages out of the 114 providers who reported using the TAP 
within diagnostic evaluations

Full sample n Percentage %

Country
United States 175 87%
Other 27 13%
Highest degree earned
BA or BS 5 3%
MA or MS or MEd 32 16%
PhD or PsyD 123 61%
MD 38 19%
Other 4 2%
Current position
Clinical Psychologist 103 51%
Developmental Behavioral Pediatrician 34 17%
Other medical provider (NP, MD) 10 5%
School Psychologist 9 5%
Behavior Analyst 4 2%
Speech-Language Pathologist 6 3%
Graduate Student 7 4%
Other 29 14%
Conducting telemedicine-based assess-

ment
Before COVID-19 12 6%
During COVID-19 158 78%
Using the TAP within diagnostic 

evaluations
No 87 43%
Yes 114 56%
0–3 y.o 112 98%*
4–6 y.o 38 33%*
7–12 y.o 1 1%*
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Measure. The TAP rating form allows providers to rate 
child behaviors observed during the administration of the 
TAP (described above). Following administration, provid-
ers rate seven behavioral symptom categories using both 
dichotomous (yes/no) and Likert (3 = behaviors character-
istic of ASD clearly present; 2 = behaviors characteristic of 
ASD present at subclinical levels; 1 = behaviors characteris-
tic of ASD not present) scoring procedures. A total score is 
obtained by summing the child’s Likert-style scores for each 
key behavior. The TAP rating form also allows providers to 
document (1) clinician diagnostic impression (ASD vs. no 
ASD vs. unsure), (2) the diagnosis assigned following the 
appointment (open-ended), (3) a Likert rating of clinician 
diagnostic certainty (1 = completely uncertain, 2 = somewhat 
uncertain, 3 = somewhat certain, 4 = completely certain), and 
(4) whether further in-person testing was recommended (yes 
vs. no).

Procedure. Several providers who had attended one or 
more TAP webinars contacted the first, third, or final author 
and offered to share deidentified clinical data. Providers 
self-selected into this process, rather than being specifically 
recruited to share data. To facilitate data sharing, providers 
were sent individualized links to upload deidentified TAP 
forms into a HIPAA-compliant institutional folder accessible 
only to the provider and research team. Materials uploaded 
included only TAP rating forms, without identifying patient 
information.

Data analysis. Descriptive statistics were used to report 
(1) provider diagnostic impressions, (2) provider diagnostic 
certainty, and (3) referral for further assessment following 
tele-assessment using the TAP. One-way analysis of variance 
(ANOVA) was used to examine differences in TAP scores 
and provider diagnostic certainty among children as a func-
tion of provider diagnostic impression. Multiple regression 
was used to examine relations among child age, TAP score, 
and provider diagnostic certainty.

Results

Provider Survey

Provider Practice Behaviors

The majority of clinicians reported that they were actively 
engaged in making clinical diagnoses of ASD prior to 
COVID-19, with 96% of the sample reporting expertise in 
the assessment of children age birth to three years and 94% 
of the sample in children four to six years. Thirty-five pro-
viders (17%) reported using telemedicine in their clinical 
practice prior to the suspension of in-person appointments, 
for a combination of assessment (n = 12), therapy (n = 18), 
and research-related activities (n = 2).

We examined self-reported changes in provider practice 
behavior pre- and during-COVID-19. Most providers (78%) 
reported using telemedicine for diagnostic services during 
COVID-19, an increase from the 6% who conducted tele-
assessment prior to COVID-19. An exact McNemar’s test 
determined that there was a statistically significant differ-
ence in the proportion of individuals conducting tele-assess-
ment before and during COVID-19 (p < 0.0001). Providers 
also reported changes regarding the measures used as part of 
their diagnostic evaluations before and during COVID-19. 
For example, before COVID-19, the majority of providers 
reported using cognitive assessments (76%), measures of 
adaptive functioning (82%), emotional and behavioral rat-
ing scales (66%), and paper-and-pencil screeners (55%) as 
part of their assessments. However, fewer providers reported 
using these measures during COVID-19 (see Table 2). Fur-
ther, 92% of providers reported using the Autism Diagnostic 
Observation Schedule, Second Edition (ADOS-2) as part 
of their evaluations prior to COVID-19. Requirements for 
standardized activities and materials preclude the use of the 
ADOS-2 for remote assessment (Marshall, 2020).

Finally, providers were asked to report the number of vis-
its included within their diagnostic appointments before and 
during COVID-19. Eighteen percent of providers reported 
conducting their diagnostic evaluations in one visit during 
COVID-19 (vs. 21% before COVID-19) and 37% of provid-
ers reported conducting their diagnostic evaluations across 
one to three visits during COVID-19, compared to 30% 
before COVID-19.

Provider Perceptions

The majority of providers reported feeling comfortable com-
pleting tele-assessments with toddlers, making diagnoses of 
ASD following tele-assessment, coaching caregivers through 
administration of the TAP, and providing feedback and rec-
ommendations to families via telemedicine (See Table 3). 
Most providers also reported feeling that it is appropriate 
for a toddler to receive a diagnosis of ASD following tele-
assessment. Ninety-three percent of providers reported the 
TAP was either very helpful or helpful in providing infor-
mation to guide clinical decision-making. Of the provid-
ers using the TAP for diagnostic evaluations, 85% plan to 
continue using the instrument after normal clinical practice 
resumes.

Providers also provided qualitative feedback on various 
aspects of tele-assessment, including perceived benefits and 
challenges of tele-assessment in general and specific feed-
back on the TAP. Several themes emerged with regard to the 
benefits of tele-assessment, many of which were consistent 
with themes identified in our earlier work (Wagner et al., 
2020). For example, the most frequently reported benefit 
of tele-assessment was the increased access for families 
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who previously faced multiple barriers to attending a tra-
ditional, in-person evaluation (n = 85). Many providers also 
reported that evaluating children in their home environment 
yielded valuable clinical information (n = 75), increased 

child comfort (n = 22), and allowed for increased caregiver 
involvement with the evaluation process (n = 12). Providers 
also acknowledged the benefit of continuing to provide ser-
vices during COVID-19-related restrictions (n = 20). Novel 

Table 2   Provider changes in 
practice behavior

Pre-COVID n = 202 (%) During 
COVID 
n = 158 (%)

No. of visits included within diagnostic appt
1 42 (21%) 28 (18%)
1–2 66 (33%) 47 (30%)
1–3 60 (30%) 59 (37%)
3 +  21 (10%) 19 (12%)
Other 6 (3%) 1 (1%)
Opted not to respond/NA 7 (4%) 48 (24%)
Measures included within diagnostic appt
Screening Tool for Autism in Toddlers (STAT) 23 (11%) –
Cognitive or developmental assessment 153 (76%) 61 (39%)
Adaptive behavior assessment 165 (82%) 106 (67%)
Paper-and-pencil screener 110 (55%) 79 (50%)
Language assessment 81 (40%) 29 (18%)
Autism Diagnostic Observation Schedule 186 (92%) –
Emotional and behavioral rating scale 133 (66%) 90 (57%)
Other 60 (30%) 57 (36%)

Table 3   Provider comfort and satisfaction with tele-assessment

Very comfortable Comfortable Mildly comfortable Mildly 
uncomfort-
able

Uncomfortable Very uncomfortable

How comfortable do you feel com-
pleting a telemedicine assessment 
for a toddler with concerns for 
autism?

52 (26%) 73 (36%) 46 (23%) 13 (6%) 14 (7%) 2 (1%)

How comfortable do you feel mak-
ing a diagnosis of autism for a 
toddler following a telemedicine 
assessment?

36 (18%) 69 (34%) 52 (26%) 14 (7%) 15 (7%) 11 (5%)

How comfortable do you feel 
discussing ASD diagnoses and 
providing recommendations with 
families during a telemedicine 
visit?

69 (34%) 87 (43%) 24 (12%) 5 (3%) 11 (5%) 2 (1%)

How comfortable were you coaching 
a caregiver through the TAP dur-
ing a telemedicine visit?

23 (20%) 46 (40%) 15 (13%) 8 (7%) 4 (4%) 18 (16%)

Very Appropriate Appropriate Neutral Inappropriate Very Inappropriate

How appropriate do you feel it would be for a toddler to receive 
a diagnosis of ASD over telemedicine?

48 (24%) 105 (52%) 38 (19%) 9 (5%) 1 (1%)

Very helpful Helpful Neutral Somewhat helpful Not at all helpful

How helpful was the TAP in providing clinical information to guide 
decision-making?**

57 (50%) 49 (43%) – 8 (7%) –



2252	 Journal of Autism and Developmental Disorders (2022) 52:2247–2257

1 3

themes not reported in prior work included mention of logis-
tical benefits of tele-assessment, including increased flexibil-
ity with scheduling, increased efficiency, and the opportunity 
to have multiple providers attend the visit (n = 17).

Many of the themes that emerged related to tele-assess-
ment challenges were also consistent with our earlier find-
ings (Wagner et al., 2020). Many providers (n = 87) reported 
technology-related challenges, including poor wireless con-
nection, dropped calls, and inconsistent audio, all leading to 
difficulty obtaining adequate clinical observations. Provid-
ers also reported caregiver-related challenges, saying some 
caregivers had difficulty following directions during assess-
ment activities, keeping the child in the frame, or appeared 
anxious or unsure of the tele-assessment process (n = 59). 
Some providers also reported challenges related to the home 
environment (e.g., distractions, presence of siblings, avail-
ability of play materials; n = 21).

New themes emerging from providers’ responses 
included challenges related to child factors (n = 27). Spe-
cifically, providers reported that tele-assessment was difficult 
when assessing children who were older, medically complex, 
had flexible language, or more subtle symptoms of ASD. 
Finally, some providers reported that it was challenging to 
adjust their typical evaluation process (e.g., forgo a physi-
cal exam or cognitive assessment, adjust feedback) and find 
new, evidence-based tools to use (n = 33). Providers also 
identified some challenges specific to the TAP, including 
the failure of some insurance companies to recognize the 
test (n = 3), insufficient information on scoring (n = 5), and 
caregiver difficulty following the prompts (n = 33). A small 

number of providers expressed that the TAP is too brief for 
the child to show sufficient symptoms (n = 2) and does not 
probe for or measure a sufficient range of skills and ASD-
related symptoms (e.g., imitation, pretend play, restricted 
and repetitive interests and behaviors, n = 3).

Clinical Tele‑Assessment Data

Providers from the seven sites described above uploaded 
TAP data for 197 children ranging from 14 to 60 months 
of age (mean age = 31.70 months, SD = 8.60 months; see 
Table 4). Race and ethnicity were provided for a subsam-
ple of the children included in the analysis (74% and 27%, 
respectively). No other child-level data were collected, nor 
was information collected regarding referral processes.

Of the 197 children on whom we received tele-assessment 
evaluation data from the seven external sites, 40% received 
diagnoses of ASD following evaluation (ASD Diagnosed). 
For a small percentage of children (4%), providers indi-
cated that children likely met criteria for ASD based on 
diagnostic impression (i.e., selected ‘ASD’ in forced choice 
diagnostic impression), but deferred a diagnosis pend-
ing further, in-person testing (ASD Suspected). Providers 
reported being unsure of whether children met criteria for 
ASD in 11% of evaluations, in all but one case deferring 
a diagnosis and referring for in-person testing (Diagnosis 
Uncertain). Finally, 46% of children did not meet criteria for 
ASD (No ASD) and were assigned diagnoses of Develop-
mental Delay or speech and language delay (n = 33), ADHD 
(n = 1), Unspecified Neurodevelopmental Disorder (n = 4), 

Table 4   Participant demographics by diagnostic status

Full Sample n (%) ASD Diagnosed ASD Suspected Diagnosis Uncertain No ASD

N 197 79 (40%) 7 (4%) 21 (11%) 90 (46%)
Age in months (m[SD]) 31.70 (8.60) 32.29 (8.22) 26.71 (7.10) 30.24 (7.90) 31.91 (9.14)
Gender
 Male 135 (69%) 55 (70%) 4 (57%) 16 (76%) 60 (67%)
 Female 61 (31%) 23 (29%) 3 (43%) 5 (24%) 30 (33%)
 Missing 1 (1%) 1 (1%)

Race
 Asian 3 (2%)
 Black or African-American 5 (3%)
 Caucasian 123 (62%)
 More than one race 13 (7%)
 Other 1 (1%)
 Missing 52 (26%)

Ethnicity
 Hispanic or Latino/a 12 (6%)
 Not Hispanic or Latino/a 41 (21%)
 Prefer not to answer 1 (1%)
 Missing 143 (73%)
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or disruptive behavior disorders (n = 4). Of these children, 
24% were recommended for further in-person evaluation for 
diagnostic clarification. Mean TAP scores and providers’ 
mean ratings of diagnostic certainty are presented in Table 5.

One-way analysis of variance (ANOVA) was used to 
compare TAP total scores across diagnostic groups. Due to 
violation of the assumption of homogeneity of variances 
(Levene’s statistic = 3.426, p < 0.05), Welch’s ANOVA 
was used (Delacre et al., 2019). The omnibus test of the 
model indicated that there were significant differences 
among TAP scores (Welch’s statistic (3, 24.7) = 180.62, 
p < 0.05). Post-hoc comparisons using the Games-Howell 
procedure indicated significant differences in TAP scores 
across groups (all p-values < 0.01; See Table 6), with the 
exception of ASD Diagnosed vs. ASD Suspected. This is 

unsurprising, as children in the ASD Suspected group pre-
sumably also showed a high level of ASD symptoms during 
testing. Children who received an ASD diagnosis following 
tele-assessment received the highest TAP scores (m = 16.67, 
SD = 2.62), followed closely by children for whom provid-
ers suspected ASD (m = 16.57, SD = 1.99), then children 
for whom there was diagnostic uncertainty (m = 12.71, 
SD = 2.49). Children who did not receive a diagnosis of 
ASD received the lowest TAP scores (m = 8.50, SD = 1.95).

A second ANOVA was conducted to examine provid-
ers’ diagnostic certainty across diagnostic group (see 
Table 7). Again, Welch’s ANOVA was used due to viola-
tion of the homogeneity of variance assumption (Levene’s 
statistic = 5.61, p < 0.05). Welch’s test indicated significant 
differences in diagnostic certainty (Welch’s statistic (2, 

Table 5   Outcomes of 
telemedicine evaluation

*TAP scores ranged from 7 to 21. Scores ≥ 11 indicate risk for ASD is present
**Clinicians rated diagnostic certainty on a Likert scale, with 4 = completely certain, 3 = somewhat certain, 
2 = somewhat uncertain, and 1 = completely uncertain

Clinician diagnostic impression N (%) TAP Score* m(SD) Further testing 
recommended (% 
Yes)

Clinician diagnostic 
certainty**m(SD)

ASD Diagnosed 79 (40%) 16.67 (2.62) 30% 3.28 (0.88)
ASD Suspected 7 (4%) 16.57 (1.99) 100% 3.00 (0.00)
Diagnosis Uncertain 21 (11%) 12.71 (2.49) 95% 2.24 (0.77)
No ASD 90 (46%) 8.50 (1.95) 24% 3.57 (0.56)

Table 6   Post hoc comparisons 
of TAP scores among diagnostic 
groups

*p < .05; **p < .001
a TAP scores ranged from 7 to 21

Games Howell Mean Difference

Group N Meana SD ASD Suspected Diagnosis 
Uncertain

No ASD

ASD Diagnosed 79 16.67 2.62 .099 3.96** 8.17**
ASD Suspected 7 16.57 1.99 – 3.86* 8.07**
Diagnosis Uncertain 21 12.71 2.49 – 4.21**
No ASD 90 8.50 1.95 –

Table 7   Post hoc comparisons 
of provider diagnostic certainty 
among diagnostic groups

* p < .05; **p < .001
a Clinicians rated diagnostic certainty on a Likert scale, with 4 = completely certain, 3 = somewhat certain, 
2 = somewhat uncertain, and 1 = completely uncertain
b ASD Suspected was not analyzed because SD = 0.00

Games Howell Mean Difference

Group N Meana SD ASD Suspected Diagnosis 
Uncertain

No ASD

ASD Diagnosed 79 3.28 0.88 NAb 1.04**  − 0.29*
ASD Suspected 7 3.00 0.00 – NA NA
Diagnosis Uncertain 21 2.24 0.77 –  − 1.33**
No ASD 90 3.57 0.56 –
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52.80) = 28.32, p < 0.01). The Games-Howell procedure 
was used to examine post-hoc comparisons across three of 
the groups. Comparisons were not examined for the ASD 
Suspected group, as there was no variance in the diagnostic 
certainty scores across the providers. Post-hoc tests showed 
that providers reported the highest levels of diagnostic 
certainty when ruling out a diagnosis of ASD (m = 3.57, 
SD = 0.56) than for all other groups (all p-values < 0.05). 
Providers reported higher diagnostic certainty for children 
who received an ASD diagnosis (m = 3.28, SD = 0.88) 
than children in the Diagnosis Uncertain group (m = 2.24, 
SD = 0.77).

Finally, multiple linear regression was used to examine 
the association of child sex, age, and TAP scores (sum of 
Likert score, score ≥ 11) with provider diagnostic certainty. 
The model accounted for 17% of the variance in provider 
diagnostic certainty [F (4,190) = 9.94, p < 0.01].

Discussion

The landscape of ASD-related diagnostic services has 
undoubtedly changed in the context of restrictions put in 
place due to COVID-19. Many providers have turned to 
telemedicine as an avenue for continued service delivery 
despite limited standardized guidance regarding the remote 
elicitation and observation of ASD symptoms. Although 
preliminary research has supported the use of telemedicine 
for identifying ASD in toddlers (Juárez et al., 2018; Nazneen 
et al., 2015; Smith et al., 2017; Stainbrook et al., 2019), 
many of these studies have been deployed in the context of 
controlled laboratory settings as opposed to direct-to-home 
models, and little is known about the experiences of commu-
nity practitioners attempting direct-to-home tele-assessment.

In the current paper, we first present our findings from a 
survey of a diverse group of diagnostic providers who were 
polled about specific changes in their practice behavior in 
the initial months of the COVID-19 pandemic. Providers 
were also asked to provide their perceptions regarding the 
feasibility, appropriateness, strengths, and challenges of 
ASD tele-assessment. In addition, we built upon existing 
research on the TELE-ASD-PEDS (TAP; Corona et al., 
2020a, b; Wagner et al., 2020) and examined how it was used 
within the community in response to COVID-19 restrictions 
across 197 tele-evaluations from seven unique sites across 
the country. Results provide further support for the clini-
cal acceptability and diagnostic utility of tele-assessment 
for ASD while also highlighting critical avenues of future 
investigation.

The onset of COVID-19 resulted in a significant 
increase in the use of tele-assessment of ASD. Provider 
use of tele-assessment for ASD diagnostic evaluations rose 
from 6% pre-pandemic to 78% at the time of the survey. 

Tele-assessments were also spread over more sessions, with 
more providers seeing children 2 or 3 times rather than one. 
It is possible that this change is provider-driven, with pro-
viders wanting to increase their unique observations of the 
child to accommodate any potential loss of information that 
might have occurred with the transition away from in-person 
visits. However, it is equally possible that caregivers, many 
of whom are managing working from home and caring for 
multiple children, are unable to devote sufficient time for a 
single uninterrupted evaluation. Understanding the child and 
environmental variables that influence session structure and 
length represents an important target for future work.

Providers also reported changes to their assessment bat-
teries during COVID-19. Fewer providers reported using 
measures of cognitive functioning, adaptive skills, lan-
guage, and emotional/behavioral functioning during tele-
assessments. This change could be attributed to a lack of 
guidance and/or comfort surrounding use of these measures 
via telehealth (Krach et al., 2020), limited access to vali-
dated telehealth tools assessing such within early childhood 
(Talbott et al., 2020), or characteristics of the patients that 
providers chose to see via telehealth (rather than postponing 
for in-person evaluation) (Sutherland et al., 2018). Further, 
most providers reported using the ADOS-2 in their diagnos-
tic evaluations prior to COVID-19. Because the ADOS-2 
cannot be administered via telemedicine due to its highly 
standardized administration procedures and materials, pro-
viders by necessity have had to seek alternatives, particularly 
during the first few months of adjustment to safer-at-home 
orders and safety protocols within clinical spaces. In addi-
tion to the TAP, other tele-assessment tools have emerged 
and gained prominence during COVID-19, due to their abil-
ity to be administered over a telehealth platform [BOSA, 
(Lord et  al., 2020); MIGDAS-2, (Monteiro & Stegall, 
2018)]. Encouragingly, these options give providers impor-
tant choices and flexibility when designing tele-assessment 
procedures for future use. Despite the changes to their diag-
nostic evaluations, most providers reported high levels of 
comfort and satisfaction with all aspects of the tele-assess-
ment process, including areas that might be more unfamiliar, 
such as coaching caregivers through task administration and 
using novel measures like the TAP.

Over half of the providers (56%) reported using the TAP 
in their ASD tele-assessments during COVID-19, nearly all 
of whom reported that the measure provided valuable infor-
mation to guide their decision-making. Further, 85% of the 
providers using the TAP plan to continue to use the measure 
as restrictions related to COVID-19 are lifted. These high 
levels of comfort and satisfaction with the TAP from a novel, 
more heterogeneous sample of providers is consistent with 
the findings from the providers polled at our institution and 
lends further support for TAP use and value as a clinical 
assessment tool.
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Providers reported several benefits to tele-assessment. 
Many providers felt the opportunity to observe children in 
their homes, interacting with familiar caregivers and play 
materials, yielded unique and valuable clinical information 
and allowed caregivers to be more involved than in tradi-
tional, in-person evaluations. Previous research suggests that 
caregivers enjoy taking an active role in assessment (Corona 
et al., 2020a, b), although additional research is needed to 
assess caregiver perceptions of tele-assessment conducted 
in the home. Some providers reported that their visits were 
more productive and efficient over telemedicine as the tod-
dlers did not have to tolerate multiple transitions or adjust to 
a new environment. Providers also reported increased flex-
ibility with respect to scheduling and the ability to easily 
include multiple providers in a visit without overwhelm-
ing the family or child. Finally, many providers reported 
that tele-assessment increased access to diagnostic services 
for families who difficulty attending in-person evaluations 
before COVID-19. This includes, for example, families with 
transportation barriers, those living in rural areas, or families 
who had difficulty taking time off work or securing child-
care for siblings during the appointment. This has significant 
implications for the use of tele-assessment even beyond the 
pandemic.

Importantly, providers also identified challenges with 
tele-assessment. The most frequently reported challenges 
were related to technology problems, including dropped 
calls, spotty audio and video, and caregiver difficulty operat-
ing their devices or keeping their child on the screen. These 
difficulties sometimes impacted the quality of the obser-
vations, with providers unable to adequately assess more 
subtle behaviors such as coordinated eye contact. Providers 
also reported challenges regarding distractions in the home 
environment and caregiver difficulty following their instruc-
tions and prompts. These challenges are consistent with 
prior research examining barriers related to tele-assessment 
(Juárez et al., 2018; Wagner et al., 2020). Some providers 
suggested that telemedicine-based assessment was more 
challenging with children who were older and had more sub-
tle or complex presentations. Finally, a subset of providers 
expressed that it was challenging to adjust their evaluations 
to identify and learn new measures and forgo certain aspects 
they had relied upon during in-person evaluations. This chal-
lenge likely reflects the rapid response to COVID-19, with 
many providers quickly adjusting their practice with little 
precedent or guidance, rather than reflecting an inherent bar-
rier in tele-assessment.

Analysis of deidentified TAP data revealed that, relative 
to our initial research-based TAP validation sample (Corona 
et al., 2020a, b) and patients seen within our institution dur-
ing the pandemic (Wagner et al., 2020), the current sample 
of children was more evenly distributed across diagnos-
tic category, with the majority of children not receiving a 

diagnosis of ASD. Mirroring findings from our internal data, 
TAP scores were highest for those children diagnosed with 
ASD during tele-assessment, followed closely by children 
with whom ASD was suspected but deferred pending fur-
ther, in-person testing. This finding is perhaps unsurprising, 
as the observations gained through the TAP activities were 
used to inform diagnostic decision-making. Further, TAP 
scores were associated with providers’ diagnostic certainty. 
Providers were most confident in their diagnostic impres-
sions when ruling out a diagnosis of ASD, only recommend-
ing in-person testing for 24% of those children. This is a 
departure from findings from our internal data, in which pro-
viders reported the highest levels of certainty when assign-
ing an ASD diagnosis. This finding provides preliminary 
support for use of this measure to not only rule in but also 
rule out a diagnosis of ASD. On a broader scale, these find-
ings suggest that, in the context of typical models of ASD-
related care, providers were able to classify a large number 
of children with certainty via tele-assessment. Thus, models 
of care utilizing this mechanism could be conceptualized to 
more accurately route families to services and offer direct 
tele-consultation as a meaningful option for many families.

Limitations and Future Directions

While this study provides the first systematic evaluation of 
provider use and potential clinical accuracy of the TAP, there 
are several major limitations that are important to acknowl-
edge to best understand the contribution of this work. First, 
this was not a planned research study. The COVID-19-re-
lated restrictions and the lack of validated measures for the 
tele-assessment of ASD prompted us to deploy the TAP for 
clinical use while it was still in development. Thus, materials 
had not been finalized; data from initial trials were not yet 
published; and many characteristics of optimal rigor were 
not present. There was ad hoc recruitment of providers and a 
somewhat limited response rate relative to the total number 
of providers who attended the initial trainings on the TAP 
(i.e., it is likely those with positive experiences using the 
TAP were more likely to respond). As a result, value to the 
broader community remains in question.

Second, we have limited data from families regarding 
clinical outcomes following tele-assessment. Longitudinal 
studies are needed to ensure that those families who receive 
a diagnosis over telemedicine are accessing ASD-related 
services at the same pace and level as those receiving their 
diagnoses in-person. Finally, we still do not understand all 
the characteristics of the instrument. It will be important 
to examine the measure’s use in a racially, ethnically, and 
geographically diverse sample to continue to understand for 
whom the measure works best. In addition, though the TAP 
was designed and has been studied primarily with younger 
children, providers in the current study reported using the 
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TAP with children up to 60 months of age. Additional work 
is needed to determine the clinical utility and psychometric 
properties of the TAP within the pre-school age range.

The importance of understanding provider perceptions 
of the benefits and barriers to ASD tele-assessment extends 
beyond the immediate and relatively short-term impacts of 
COVID-19. Delays in accessing ASD-specific diagnostic 
and intervention services, specifically for underserved and 
under-resourced populations, were present long before the 
pandemic (Constantino et al., 2020a, b; Durkin et al., 2017; 
Wallis et al., 2020; Zuckerman et al., 2017, 2018) and will 
undoubtedly continue after its cessation without signifi-
cant, systemic intervention. Telemedicine has the potential 
for increasing access to care for those families who might 
otherwise face delays. The rapid onset and pervasive impact 
of COVID-19 presented a unique opportunity to evalu-
ate changes in practice behavior and utilization of novel 
tools and technologies. Going forward, understanding the 
impact, relevance, and appropriateness of tele-assessment 
across phenotypes, regions, and providers will be an impor-
tant target of research and dialogue within the diagnostic 
community.
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