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• Development of models and tools for tele-assessment

• TELE-ASD-PEDS overview and video scoring examples

• Lesson learned, trouble-shooting, and questions

Agenda



Training materials: 
https://vkc.vumc.org/vkc/triad/tele-asd-peds

Manual:

https://vkc.vumc.org/vkc/triad/manuals/

https://vkc.vumc.org/vkc/triad/tele-asd-peds
https://vkc.vumc.org/vkc/triad/manuals/


• We had problems before the pandemic

• “Wait-and-see” and “Screen-and-refer” no 

longer sufficient

• Models that meet families where they are 

and engage caregivers “in the meantime”

• Streamline services and empower parents

Barriers to Ideal Plan



440 Miles/ 708 Kilometers wide

120 

mi 

196 

km 

tall



Tele-diagnostic Service Model

• Program designed to:

• Streamline care

• Rapidly identify ASD (or clearly rule out)

• When clear/pressing issue for family

• Not for those where more substantial evaluation is needed over time 

(family offered choice)



Triage

• Families enrolled in 

State’s EI

• ASD concerns 

identified



Triage

• Families enrolled in 

State’s EI

• ASD concerns 

identified

Streamlined Telediagnostic 

Evaluation

• STAT

• Record review

• Caregiver Interview

• Structured behavior 

observations

• Feedback and next steps

• Home follow-up



 Remote psychologists provide an ASD diagnosis for 65% of children

 Rule out an ASD diagnosis in 22% 

 Psychologists “certain” in 90% of cases

 All cases of ASD identified via telemedicine confirmed

Feasibility/Validity Results

Diagnostic Clarity 86% 
Diagnostic Certainty 90% 

Deferred 13% 



TELE-SUPPORT, RESEARCH, & SERVICE

We have found:

• It is feasible and valid to use an 

abbreviated autism evaluation 

process

• Families highly prefer telemedicine 

services over traveling

• Increasing the number of families

we serve (more referrals, but less 

to tertiary center)

• Decreasing wait times 

• Save families time/financial costs

• Start intervention for families

faster



TELE-SUPPORT, RESEARCH, & SERVICE

We have found:

• It is feasible and valid to use an 

abbreviated autism evaluation 

process

• Families highly prefer telemedicine 

services over traveling

• Increasing the number of families

we serve

• Decreasing wait times 

• Save families time/financial costs

• Start intervention for families

faster

What if we cannot have a 

trained provider on the  

other side?





“Can Novel Telemedicine Tools Reduce Disparities Related to 

Early Identification of Autism?” 

• Designed for use by during a telemedicine-based 

assessment 

• Designed for open and free use

• Uses widely available/cheap materials

• Time-sensitive 

• Play-based procedures could be performed by novel users

(1R21MH118539-01 /ClinicalTrials.gov: NCT03847337)

https://projectreporter.nih.gov/reporterapi.cfm?PROJECTNUM=1R21MH118539-01&Fy=all


Parent (or non-specialist) is 

walked through a set of play 

tasks that can be modified, 

repeated as needed



Approach: Part 1

 Clinical database containing 

data from toddlers’ ASD 

evaluations

 Application of machine 

learning

Figure courtesy of Josh Wade



Unusual or Repetitive 
Body Movements

Combines gestures, eye 
contact, vocalization

Unusual Sensory 
exploration/reaction

Socially Directed 
Speech & Sounds

Frequent and 
Flexible Eye 

Contact

Unusual 
Vocalizations

Unusual or 
Repetitive Play

7 Key Behavioral Observations



ASD DSM-5 Diagnostic Criteria 

Social 
Communication

• Social-Emotional 
Reciprocity

• Nonverbal 
Communication 

• Relationships and 
Play

Restricted,  
Repetitive 
Behaviors

• Stereotyped 
Behavior

• Insistence on 
Sameness (e.g., 
inflexible 
routines/rituals)

• Restricted Interests

• Sensory 
Differences

NEED ALL 3 NEED 2 OF 4

ASD



Social 
Communication

•Absence of (or 
reduced) expected 
behaviors

RRBI

Presence of 
atypical or 
unusual 
behaviors

ASD Symptoms



Seven Key Behaviors

1. Socially directed speech/sounds

2. Frequent and flexible eye contact

3. Combines gestures, eye contact, and speech/vocalization

4. Unusual vocalizations

5. Unusual or repetitive play

6. Unusual or repetitive body movements

7. Unusual sensory exploration or reaction
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TELE- ASD-PEDS - Scoring



TELE-ASD-PEDS - Administration

• Parent is walked through a set of play tasks that can be modified, 

repeated as needed for clinician to make meaningful observations.

• Tasks include:

• Toy play (child-directed, parent-directed, ignore) 

• Responding to social bids (name, joint attention)  

• Physical/social play (peekaboo, chasing, tickling)

• “Ready-set-go” play (balloons, balls, cars)

• Requesting (container with snack, sticker, bubbles, or toy)



Approach

 Created behavioral descriptors 

 Created 3-point rating system

 1 = symptom not present

 2 = present but subclinical

 3 = clear evidence of ASD

 Set of administration tasks to 
best elicit observations



TELE- ASD-PEDS - Scoring



TELE-ASD-PEDS – Scoring

Current use suggests that children who score 11 or higher 

on the TELE-ASD-PEDS are considered “at risk” for ASD

• Children with >5 items with rating of 3 are considered 

“very high-risk” 

Diagnosis is never be based on a single score









TAP Manual

Manual:

https://vkc.vumc.org/vkc/triad/

manuals/

Training webinars: 

https://vkc.vumc.org/vkc/triad/tele-

asd-peds

https://vkc.vumc.org/vkc/triad/manuals/
https://vkc.vumc.org/vkc/triad/tele-asd-peds


Appointment Structure

• Children 3 and under

• Visits scheduled for 90 minutes (Zoom)

1. Interview, unstructured observations

2. TELE-ASD-PEDS (15-20 min)

3. Additional measures (VABS-3 Comm/Soc, DAYC-2, CARS-2)

4. Feedback/diagnosis/resources



Preparing families for telehealth visits

• Start during scheduling phone calls

• Share resources (online/written) in advance

• Spend time at the beginning of the visit orienting families to 

the process

• What will the appointment include?

• What will you, the clinician, be looking for?

• What are the possible outcomes of this appointment?





General Guidelines

 Instructions, materials, and tasks can be modified 

as needed

Discourage use of technology during assessment

Trials for tasks can be discontinued or 

administered later if a child loses interest

Clinician may ask caregiver for observations (e.g., 

eye contact, words, vocalizations)



TELE-ASD-PEDS & COVID-19

Use of TELE-ASD-PEDS 
in clinical evaluations

Decision to share tool 
and related resources 
with other providers

Initial web-based 
training on the TELE-

ASD-PEDS: 

2,100+ providers

Small-group, interactive 
consultation: 

37-47 providers 
registered across each 

of 3 days

Individual consultation: 
35 sites and counting



Use of the TAP at VUMC: Direct-to-home

Wagner, L., Corona, L. L., Weitlauf, A. S., Marsh, K. L., Berman, A. F., Broderick, N. A., Francis, S., Hine, J., Nicholson, A., Stone, C., 

& Warren, Z. (2020, 2020/10/30). Use of the TELE-ASD-PEDS for Autism Evaluations in Response to COVID-19: Preliminary 

Outcomes and Clinician Acceptability. Journal of Autism and Developmental Disorders. 

 9 providers

 204 children (3.5 months early pandemic)

 TAP provided enough information when 

ASD is clearly present (>70%)

High levels of diagnostic certainty

TAP scores significantly differentiating 

those with/without ASD



Evaluation Outcomes-VUMC

Clinician Diagnostic 

Impression
N (%)

Further Testing 

Recommended

(% Yes)

Clinician 

Diagnostic 

Certainty*

ASD Present 145 (71%) 6% 3.77 (0.46)

ASD Suspected 14 (7%) 100% 2.50 (0.65)

Diagnosis Unclear 22 (11%) 100% 2.09 (0.61)

ASD Absent 23 (11%) 48% 2.83 (0.72)

*Clinicians rated diagnostic certainty on a Likert scale, ranging from 4 = completely certain, 

to 1 = completely uncertain.



Evaluation Outcomes-VUMC

Clinician Diagnostic 

Impression
N (%)

TAP Score

M(SD)

ASD Present 145 (71%) 17.96 (2.36)

ASD Suspected 14 (7%) 15.14 (2.45)

Diagnosis Unclear 22 (11%) 12.32 (1.52)

ASD Absent 23 (11%) 9.96 (1.64)



Caregiver Feedback

Very 

True

Somewhat 

True

Not 

True
N/A

Before I started the visit, I understood 

what I would be doing.
80% 20% - -

The instructions given by the 

psychologist were easy to follow.
86% 7% - 7%

The activities got my child to show the 

behaviors I am concerned about. 
72% 23% 5% -

It was comfortable for me to play with 

my child as part of the evaluation.
84% 9% 7% -

I would recommend participating in a 

telehealth evaluation to others.
81% 14% 5% -



External Providers

202 providers completed survey regarding 

ASD tele-assessment and the TAP.

Licensed psychologists, medical providers, SLPs, 

behavior analysts, school psychologists, trainees

96% reported expertise in the assessment of 

children age 0-3.

Wagner, et al 2021. Transitioning to telemedicine during COVID-19: Impact on perceptions and use of 
telemedicine procedures for the diagnosis of autism in toddlers. JADD



Challenges

• Technology – Thinking of physical space and camera 

placement/operators becomes critical.

• Parents following prompts from the provider

• Distractions in the home

• Complexity –

• Language

• Medical complexity

• Significant developmental delays 

• Comorbidity



What about the Clinical Trial? 

Can Novel Telemedicine Tools Reduce Disparities Related to Early 
Identification of Autism (NIMH 1R21MH118539-01)



Study Design

 Participants were 

randomized to receive 

either:

 TELE-STAT or 

 TELE-ASD-PEDS (TAP)

• Tele-assessment was immediately followed by traditional in-
person diagnostic evaluation 

• Families received feedback after in-person evaluation only



 N = 144 toddlers

 Child mean age = 2.52 years   

 (SD = 0.33; Range = 16-36 months)

 Caregivers were primarily mothers (85%) or fathers (9%)

Participants



Diagnostic accuracy

Overall diagnostic agreement = 92%

Clinical Diagnosis-
Telemedicine Diagnosis

TELE-STAT
N = 72

TAP
N = 72

ASD-ASD 64 (89%) 60 (83%)

No ASD-No ASD 2 (3%) 7 (10%)

ASD-No ASD 4 (6%) 4 (6%)

No ASD-ASD 2 (3%) 1 (1%)



Changes in Practice Behavior

 Telemedicine

 78% using telemedicine for diagnostic services during 

COVID-19 (up from 6% pre-COVID)

 Measures

 Declines use of measures related to cognitive functioning, 

adaptive skills, language, and emotional/behavioral 

functioning. 

 92% of providers reported using ADOS-2 prior to COVID-19



Provider Perceptions: Tele-assessment

 Benefits

 Increased access for families

 In-home observations with familiar caregivers

 Increased caregiver involvement

 Increased flexibility (scheduling, multiple providers)

 Challenges

 Technology-related problems

 Caregiver difficulty following prompts

 Distractions in home environment

 Child-level factors



We have found:

• Providers

• Comfortable completing 

assessments

• Making diagnoses

• Providing feedback

• Families

• Comfortable playing with 

child

• Instructions easy to 

follow

• Took right amount of 

time

• Comfortable discussing 

diagnosis

• Provider had seen 

behaviors of concern



Key Takeaways

 Large percentage (>50%) of children can be accurately 

identified through novel measures including TAP

 Telehealth clinicians correctly identified ASD with certainty in 

many cases.

 Satisfaction is high, but difference between acceptable, 

preferred, and “gold-standard”

 No single model acceptable for ALL families

 All families should have options, matched to 

needs/priorities



Remaining 

Questions 

& Future 

Directions

 For whom does tele-assessment work 

best – and for whom does it not work?

 How can tele-assessment best support 

service entry and access?



VIDEO EXAMPLES



Video #1

Research 

Administration 

Tucker

21 months old

Concerns included 
head banging 
when upset, 

delayed language 
milestones, not 

answering to 
name 

No previous ASD 
evaluations

Enrolled in 
Alabama Early 
Intervention  

System –
developmental 
therapy only







Video #2

Home 

Administration 

Zavana

30 months old

Concerns included 
delayed speech, 

inconsistent social 
interactions, 

ayptical motor 
movements, 

No previous ASD 
evaluations

Enrolled in 
Tennessee Early 

Intervention  
System – speech, 
occupational, and 

developmental 
therapies since 

age 2





TELE- ASD-PEDS - Scoring



Challenges and Trouble-shooting

• Telemedicine is not an option for everyone. 

• Complexity – We will not be able to confidently make a diagnosis 

for all children via telemedicine. That’s OK! 

• Language

• Medical complexity

• Significant developmental delays 

• Comorbidity



Challenges and Trouble-shooting

• You and parent will mess up.  That’s OK.

• TELE-ASD-PEDS allows:

• Ability to repeat items or clarify your instructions. 

• Materials to be substituted or altered

• Ask parent what they saw

• Meant to be a guide that can facilitate meaningful assessment of core 

social communication challenges and atypical behaviors

• If you saw it, you can count it



Challenges and Trouble-shooting

• Make a plan for technology challenges. Know it won’t be 
perfect. 

• Be mindful of the impact of giving a diagnosis in a home 
setting – particularly a setting where resources may be 
sparse.    

• Figure out how you will get resources to families – email? 
EHR? And have them ready to send as promptly as 
possible



 Corona, L.L., Weitlauf, A.S., Hine, J., Berman, A., Miceli, A., Nicholson, A., Stone, 

C., Broderick, N., Francis, S., Juárez, A.P., Vehorn, A., Wagner, L., & Warren, Z. 

(2020). Parent perceptions of caregiver-mediated telemedicine tools for assessing 

autism risk in toddlers. Journal of Autism and Developmental Disorders, 51, 476-

487. DOI: 10.1007/s10803-020-04554-9

 Wagner, L., Corona, L.L., Weitlauf, A.S., Marsh, K.L., Berman, A.F., Broderick, 

N.A., Francis, S., Hine, J., Nicholson, A., Stone, C., & Warren, Z. (2020). Use of 

the TELE-ASD-PEDS for autism evaluations in response to COVID-19: Preliminary 

outcomes and clinician acceptability. Journal of Autism and Developmental 

Disorders. Online first, DOI: 10.1007/s10803-020-04767-y

 Corona, L.L., Wagner, L., Wade, J., Weitlauf, A.S., Hine, J., Nicholson, A., Stone, 

A., Vehorn, A., & Warren, Z. (2021). Toward novel tools for autism identification: 

Fusing computational and clinical expertise. Journal of Autism and Developmental 

Disorders. Online first, DOI: 10.1007/s10803-020-04857-x

 https://vkc.vumc.org/vkc/triad/tele-asd-peds

Publications and Additional Information

https://vkc.vumc.org/vkc/triad/tele-asd-peds
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	Behavioral Observations


	Figure

	ASD DSM
	ASD DSM
	ASD DSM
	ASD DSM
	-
	5 Diagnostic Criteria 


	Diagram
	Figure
	Span
	Social 
	Social 
	Social 
	Communication

	•
	•
	•
	•
	•
	Social
	-
	Emotional 
	Reciprocity


	•
	•
	•
	Nonverbal 
	Communication 


	•
	•
	•
	Relationships and 
	Play






	Figure
	Span
	Restricted,  
	Restricted,  
	Restricted,  
	Repetitive 
	Behaviors

	•
	•
	•
	•
	•
	Stereotyped 
	Behavior


	•
	•
	•
	Insistence on 
	Sameness (e.g., 
	inflexible 
	routines/rituals)


	•
	•
	•
	Restricted Interests


	•
	•
	•
	Sensory 
	Differences







	Figure
	NEED ALL 3
	NEED ALL 3
	NEED ALL 3


	Figure
	NEED 2 OF 4
	NEED 2 OF 4
	NEED 2 OF 4


	ASD
	ASD
	ASD



	Social 
	Social 
	Social 
	Social 
	Social 
	Social 
	Communication

	•
	•
	•
	•
	•
	Absence of (or 
	reduced) expected 
	behaviors






	RRBI
	RRBI
	RRBI
	RRBI

	Presence of 
	Presence of 
	atypical or 
	unusual 
	behaviors



	Figure
	Figure
	Figure
	Figure

	ASD Symptoms
	ASD Symptoms
	ASD Symptoms



	Seven Key Behaviors
	Seven Key Behaviors
	Seven Key Behaviors
	Seven Key Behaviors


	1.
	1.
	1.
	1.
	1.
	Socially directed speech/sounds


	2.
	2.
	2.
	Frequent and flexible eye contact


	3.
	3.
	3.
	Combines gestures, eye contact, and speech/vocalization


	4.
	4.
	4.
	Unusual vocalizations


	5.
	5.
	5.
	Unusual or repetitive play


	6.
	6.
	6.
	Unusual or repetitive body movements


	7.
	7.
	7.
	Unusual sensory exploration or reaction




	Figure
	Figure

	Sect
	Figure

	Seven Key Behaviors
	Seven Key Behaviors
	Seven Key Behaviors
	Seven Key Behaviors


	1.
	1.
	1.
	1.
	1.
	Socially directed speech/sounds


	2.
	2.
	2.
	Frequent and flexible eye contact


	3.
	3.
	3.
	Combines gestures, eye contact, and speech/vocalization


	4.
	4.
	4.
	Unusual vocalizations


	5.
	5.
	5.
	Unusual or repetitive play


	6.
	6.
	6.
	Unusual or repetitive body movements


	7.
	7.
	7.
	Unusual sensory exploration or reaction




	Figure
	Figure

	TELE
	TELE
	TELE
	TELE
	-
	ASD
	-
	PEDS 
	-
	Scoring


	Figure
	Figure
	Figure

	TELE
	TELE
	TELE
	TELE
	-
	ASD
	-
	PEDS 
	-
	Administration


	Figure
	•
	•
	•
	•
	•
	•
	Parent is walked through a set of play tasks that can be modified, 
	repeated as needed for clinician to make meaningful observations.




	•
	•
	•
	•
	•
	Tasks include:


	•
	•
	•
	•
	Toy play (child
	-
	directed, parent
	-
	directed, ignore) 


	•
	•
	•
	Responding to social bids (name, joint attention)  


	•
	•
	•
	Physical/social play (peekaboo, chasing, tickling)


	•
	•
	•
	“Ready
	-
	set
	-
	go” play (balloons, balls, cars)


	•
	•
	•
	Requesting (container with snack, sticker, bubbles, or toy)







	Approach
	Approach
	Approach
	Approach


	
	
	
	
	
	
	Created behavioral descriptors 


	
	
	
	Created 3
	-
	point rating system


	
	
	
	
	1 = symptom not present


	
	
	
	2 = present but subclinical


	
	
	
	3 = clear evidence of ASD



	
	
	
	Set of administration tasks to 
	best elicit observations





	Figure

	TELE
	TELE
	TELE
	TELE
	-
	ASD
	-
	PEDS 
	-
	Scoring


	Figure
	Figure
	Figure

	TELE
	TELE
	TELE
	TELE
	-
	ASD
	-
	PEDS 
	–
	Scoring


	Figure
	Current use suggests that children who score 11 or higher 
	Current use suggests that children who score 11 or higher 
	Current use suggests that children who score 11 or higher 
	on the 
	TELE
	-
	ASD
	-
	PEDS 
	are considered “at risk” for 
	ASD

	•
	•
	•
	•
	Children 
	with 
	>
	Span
	5 items with rating of 3 are considered 
	“very high
	-
	risk” 



	Diagnosis 
	Diagnosis 
	Span
	is never be based on a single score



	Sect
	Figure

	Sect
	Figure

	Sect
	Figure

	TAP Manual
	TAP Manual
	TAP Manual
	TAP Manual


	Manual:
	Manual:
	Manual:

	P
	Link
	Span
	https://vkc.vumc.org/vkc/triad/
	manuals/
	Span


	Training webinars: 
	Training webinars: 

	P
	Link
	Span
	https://vkc.vumc.org/vkc/triad/tele
	-
	Span
	asd
	-
	peds



	Figure

	Appointment Structure
	Appointment Structure
	Appointment Structure
	Appointment Structure


	Figure
	•
	•
	•
	•
	•
	•
	Children 3 and under


	•
	•
	•
	•
	Visits scheduled for 90 minutes (Zoom)



	1.
	1.
	1.
	Interview, unstructured observations


	2.
	2.
	2.
	TELE
	-
	ASD
	-
	PEDS (15
	-
	20 min)


	3.
	3.
	3.
	Additional measures (VABS
	-
	3 Comm/Soc, DAYC
	-
	2, CARS
	-
	2)


	4.
	4.
	4.
	Feedback/diagnosis/resources






	Preparing families for telehealth visits
	Preparing families for telehealth visits
	Preparing families for telehealth visits
	Preparing families for telehealth visits


	Figure
	•
	•
	•
	•
	•
	Start during scheduling phone calls


	•
	•
	•
	Share resources (online/written) in advance


	•
	•
	•
	Spend time at the beginning of the visit orienting families to 
	the process


	•
	•
	•
	•
	What will the appointment include?


	•
	•
	•
	What will you, the clinician, be looking for?


	•
	•
	•
	What are the possible outcomes of this appointment?






	Sect
	Figure

	General Guidelines
	General Guidelines
	General Guidelines
	General Guidelines


	
	
	
	
	
	Instructions, materials, and tasks can be modified 
	as needed


	
	
	
	Discourage use of technology during assessment


	
	
	
	Trials for tasks can be discontinued or 
	administered later if a child loses interest


	
	
	
	Clinician may ask caregiver for observations (e.g., 
	eye contact, words, vocalizations)





	TELE
	TELE
	TELE
	TELE
	-
	ASD
	-
	PEDS & COVID
	-
	19


	Diagram
	Figure
	Span
	Use of TELE
	Use of TELE
	Use of TELE
	-
	ASD
	-
	PEDS 
	in clinical evaluations



	Figure
	Span
	Decision to share tool 
	Decision to share tool 
	Decision to share tool 
	and related resources 
	with other providers



	Figure
	Span
	Initial web
	Initial web
	Initial web
	-
	based 
	training on the TELE
	-
	ASD
	-
	PEDS: 

	2,100+ providers
	2,100+ providers



	Figure
	Span
	Small
	Small
	Small
	-
	group, interactive 
	consultation: 

	37
	37
	-
	47 providers 
	registered across each 
	of 3 days



	Figure
	Span
	Individual consultation: 
	Individual consultation: 
	Individual consultation: 
	35 sites and counting



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	Figure

	Use of the TAP at VUMC: Direct
	Use of the TAP at VUMC: Direct
	Use of the TAP at VUMC: Direct
	Use of the TAP at VUMC: Direct
	-
	to
	-
	home


	Figure
	Wagner, L., Corona, L. L., Weitlauf, A. S., Marsh, K. L., Berman, A. F., Broderick, N. A., Francis, S., Hine, J., Nicholson, 
	Wagner, L., Corona, L. L., Weitlauf, A. S., Marsh, K. L., Berman, A. F., Broderick, N. A., Francis, S., Hine, J., Nicholson, 
	Wagner, L., Corona, L. L., Weitlauf, A. S., Marsh, K. L., Berman, A. F., Broderick, N. A., Francis, S., Hine, J., Nicholson, 
	A.,
	Stone, C., 
	& Warren, Z. (2020, 2020/10/30). Use of the TELE
	-
	ASD
	-
	PEDS for Autism Evaluations in Response to COVID
	-
	19: Preliminary 
	Outcomes and Clinician Acceptability. Journal of Autism and Developmental Disorders. 


	
	
	
	
	
	9 providers


	
	
	
	204 children (3.5 months early pandemic)


	
	
	
	TAP provided enough information when 
	ASD is clearly present (>70%)


	
	
	
	
	High levels of diagnostic certainty


	
	
	
	TAP scores significantly differentiating 
	those with/without ASD






	Evaluation Outcomes
	Evaluation Outcomes
	Evaluation Outcomes
	Evaluation Outcomes
	-
	VUMC


	Clinician Diagnostic 
	Clinician Diagnostic 
	Clinician Diagnostic 
	Clinician Diagnostic 
	Clinician Diagnostic 
	Clinician Diagnostic 
	Impression



	N (%)
	N (%)
	N (%)
	N (%)



	Further Testing 
	Further Testing 
	Further Testing 
	Further Testing 
	Recommended

	(% Yes)
	(% Yes)



	Clinician 
	Clinician 
	Clinician 
	Clinician 
	Diagnostic 
	Certainty*




	ASD Present
	ASD Present
	ASD Present
	ASD Present
	ASD Present



	145 (71%)
	145 (71%)
	145 (71%)
	145 (71%)



	6%
	6%
	6%
	6%



	3.77 (0.46)
	3.77 (0.46)
	3.77 (0.46)
	3.77 (0.46)




	ASD Suspected
	ASD Suspected
	ASD Suspected
	ASD Suspected
	ASD Suspected



	14 (7%)
	14 (7%)
	14 (7%)
	14 (7%)



	100%
	100%
	100%
	100%



	2.50 (0.65)
	2.50 (0.65)
	2.50 (0.65)
	2.50 (0.65)




	Diagnosis Unclear
	Diagnosis Unclear
	Diagnosis Unclear
	Diagnosis Unclear
	Diagnosis Unclear



	22 (11%)
	22 (11%)
	22 (11%)
	22 (11%)



	100%
	100%
	100%
	100%



	2.09 (0.61)
	2.09 (0.61)
	2.09 (0.61)
	2.09 (0.61)




	ASD Absent
	ASD Absent
	ASD Absent
	ASD Absent
	ASD Absent



	23 (11%)
	23 (11%)
	23 (11%)
	23 (11%)



	48%
	48%
	48%
	48%



	2.83 (0.72)
	2.83 (0.72)
	2.83 (0.72)
	2.83 (0.72)





	*Clinicians rated diagnostic certainty on a Likert scale, ranging from 4 = completely certain, 
	*Clinicians rated diagnostic certainty on a Likert scale, ranging from 4 = completely certain, 
	*Clinicians rated diagnostic certainty on a Likert scale, ranging from 4 = completely certain, 
	to 1 = completely uncertain.



	Evaluation Outcomes
	Evaluation Outcomes
	Evaluation Outcomes
	Evaluation Outcomes
	-
	VUMC


	Clinician Diagnostic 
	Clinician Diagnostic 
	Clinician Diagnostic 
	Clinician Diagnostic 
	Clinician Diagnostic 
	Clinician Diagnostic 
	Impression



	N (%)
	N (%)
	N (%)
	N (%)



	TAP Score
	TAP Score
	TAP Score
	TAP Score

	M(SD)
	M(SD)




	ASD Present
	ASD Present
	ASD Present
	ASD Present
	ASD Present



	145 (71%)
	145 (71%)
	145 (71%)
	145 (71%)



	17.96 (2.36)
	17.96 (2.36)
	17.96 (2.36)
	17.96 (2.36)




	ASD Suspected
	ASD Suspected
	ASD Suspected
	ASD Suspected
	ASD Suspected



	14 (7%)
	14 (7%)
	14 (7%)
	14 (7%)



	15.14 (2.45)
	15.14 (2.45)
	15.14 (2.45)
	15.14 (2.45)




	Diagnosis Unclear
	Diagnosis Unclear
	Diagnosis Unclear
	Diagnosis Unclear
	Diagnosis Unclear



	22 (11%)
	22 (11%)
	22 (11%)
	22 (11%)



	12.32 (1.52)
	12.32 (1.52)
	12.32 (1.52)
	12.32 (1.52)




	ASD Absent
	ASD Absent
	ASD Absent
	ASD Absent
	ASD Absent



	23 (11%)
	23 (11%)
	23 (11%)
	23 (11%)



	9.96 (1.64)
	9.96 (1.64)
	9.96 (1.64)
	9.96 (1.64)






	Caregiver Feedback
	Caregiver Feedback
	Caregiver Feedback
	Caregiver Feedback


	Very 
	Very 
	Very 
	Very 
	Very 
	Very 
	True



	Somewhat 
	Somewhat 
	Somewhat 
	Somewhat 
	True



	Not 
	Not 
	Not 
	Not 
	True



	N/A
	N/A
	N/A
	N/A




	Before I started the visit, I understood 
	Before I started the visit, I understood 
	Before I started the visit, I understood 
	Before I started the visit, I understood 
	Before I started the visit, I understood 
	what I would be doing.



	80%
	80%
	80%
	80%



	20%
	20%
	20%
	20%



	-
	-
	-
	-



	-
	-
	-
	-




	The instructions given by the 
	The instructions given by the 
	The instructions given by the 
	The instructions given by the 
	The instructions given by the 
	psychologist were easy to follow.



	86%
	86%
	86%
	86%



	7%
	7%
	7%
	7%



	-
	-
	-
	-



	7%
	7%
	7%
	7%




	The activities got my child to show the 
	The activities got my child to show the 
	The activities got my child to show the 
	The activities got my child to show the 
	The activities got my child to show the 
	behaviors I am concerned about. 



	72%
	72%
	72%
	72%



	23%
	23%
	23%
	23%



	5%
	5%
	5%
	5%



	-
	-
	-
	-




	It was comfortable for me to play with 
	It was comfortable for me to play with 
	It was comfortable for me to play with 
	It was comfortable for me to play with 
	It was comfortable for me to play with 
	my child as part of the evaluation.



	84%
	84%
	84%
	84%



	9%
	9%
	9%
	9%



	7%
	7%
	7%
	7%



	-
	-
	-
	-




	I would recommend participating in a 
	I would recommend participating in a 
	I would recommend participating in a 
	I would recommend participating in a 
	I would recommend participating in a 
	telehealth evaluation to others.



	81%
	81%
	81%
	81%



	14%
	14%
	14%
	14%



	5%
	5%
	5%
	5%



	-
	-
	-
	-






	External Providers
	External Providers
	External Providers
	External Providers


	
	
	
	
	
	202 providers completed survey regarding 
	ASD tele
	-
	assessment and the TAP.


	
	
	
	
	Licensed psychologists, medical providers, SLPs, 
	behavior analysts, school psychologists, trainees


	
	
	
	96% reported expertise in the assessment of 
	children 
	age
	0
	-
	3.





	Wagner, et al 2021. 
	Wagner, et al 2021. 
	Wagner, et al 2021. 
	Transitioning to telemedicine during COVID
	-
	19: Impact on perceptions and use of 
	telemedicine procedures for the diagnosis of autism in toddlers
	. JADD



	Challenges
	Challenges
	Challenges
	Challenges


	Figure
	•
	•
	•
	•
	•
	•
	•
	Technology 
	–
	Thinking of physical space and camera 
	placement/operators becomes critical.





	•
	•
	•
	•
	•
	•
	Parents following prompts from the provider





	•
	•
	•
	•
	•
	•
	Distractions in the home





	•
	•
	•
	•
	•
	•
	Complexity 
	–


	•
	•
	•
	•
	Language


	•
	•
	•
	Medical complexity


	•
	•
	•
	Significant developmental delays 


	•
	•
	•
	Comorbidity








	What about the Clinical Trial? 
	What about the Clinical Trial? 
	What about the Clinical Trial? 
	What about the Clinical Trial? 


	Figure
	Figure
	Can Novel Telemedicine Tools Reduce Disparities Related to Early 
	Can Novel Telemedicine Tools Reduce Disparities Related to Early 
	Can Novel Telemedicine Tools Reduce Disparities Related to Early 
	Identification of Autism 
	(
	NIMH 1R21MH118539
	-
	01)



	Study Design
	Study Design
	Study Design
	Study Design


	
	
	
	
	
	Participants were 
	randomized to receive 
	either:


	
	
	
	
	TELE
	-
	STAT or 


	
	
	
	TELE
	-
	ASD
	-
	PEDS (TAP)





	Figure
	•
	•
	•
	•
	•
	Tele
	-
	assessment was immediately followed by traditional in
	-
	person diagnostic evaluation 


	•
	•
	•
	Families received feedback after in
	-
	person evaluation only





	Participants
	Participants
	Participants
	Participants


	
	
	
	
	
	N = 144 toddlers


	
	
	
	Child mean age = 2.52 years   


	
	
	
	
	(
	SD = 0.33; Range = 16
	-
	36 months)



	
	
	
	Caregivers were primarily mothers (85%) or fathers (9%)




	Participants
	Participants
	Participants



	Diagnostic accuracy
	Diagnostic accuracy
	Diagnostic accuracy
	Diagnostic accuracy


	Figure
	Span
	Overall diagnostic agreement = 92%
	Overall diagnostic agreement = 92%
	Overall diagnostic agreement = 92%



	Clinical Diagnosis
	Clinical Diagnosis
	Clinical Diagnosis
	Clinical Diagnosis
	Clinical Diagnosis
	Clinical Diagnosis
	-
	Telemedicine Diagnosis



	TELE
	TELE
	TELE
	TELE
	-
	STAT

	N = 72
	N = 72



	TAP
	TAP
	TAP
	TAP

	N = 72
	N = 72




	ASD
	ASD
	ASD
	ASD
	ASD
	-
	ASD



	64 (89%)
	64 (89%)
	64 (89%)
	64 (89%)



	60 (83%)
	60 (83%)
	60 (83%)
	60 (83%)




	No ASD
	No ASD
	No ASD
	No ASD
	No ASD
	-
	No ASD



	2 (3%)
	2 (3%)
	2 (3%)
	2 (3%)



	7 (10%)
	7 (10%)
	7 (10%)
	7 (10%)




	ASD
	ASD
	ASD
	ASD
	ASD
	-
	No ASD



	4 (6%)
	4 (6%)
	4 (6%)
	4 (6%)



	4 (6%)
	4 (6%)
	4 (6%)
	4 (6%)




	No ASD
	No ASD
	No ASD
	No ASD
	No ASD
	-
	ASD



	2 (3%)
	2 (3%)
	2 (3%)
	2 (3%)



	1 (1%)
	1 (1%)
	1 (1%)
	1 (1%)






	Changes in Practice Behavior
	Changes in Practice Behavior
	Changes in Practice Behavior
	Changes in Practice Behavior


	
	
	
	
	
	Telemedicine


	
	
	
	
	78% using telemedicine for diagnostic services during 
	COVID
	-
	19 (up from 6% pre
	-
	COVID)



	
	
	
	Measures


	
	
	
	
	Declines use of measures related to cognitive functioning, 
	adaptive skills, language, and emotional/behavioral 
	functioning. 


	
	
	
	92% of providers reported using ADOS
	-
	2 prior to COVID
	-
	19






	Provider Perceptions: Tele
	Provider Perceptions: Tele
	Provider Perceptions: Tele
	Provider Perceptions: Tele
	-
	assessment


	
	
	
	
	
	Benefits


	
	
	
	
	Increased access for families


	
	
	
	In
	-
	home observations with familiar caregivers


	
	
	
	Increased caregiver involvement


	
	
	
	Increased flexibility (scheduling, multiple providers)



	
	
	
	Challenges


	
	
	
	
	Technology
	-
	related problems


	
	
	
	Caregiver difficulty following prompts


	
	
	
	Distractions in home environment


	
	
	
	Child
	-
	level factors






	Sect
	Figure
	Figure
	We have found
	We have found
	We have found
	Span
	:

	•
	•
	•
	•
	Providers


	•
	•
	•
	•
	Comfortable completing 
	assessments


	•
	•
	•
	Making diagnoses


	•
	•
	•
	Providing feedback



	•
	•
	•
	Families


	•
	•
	•
	•
	Comfortable playing with 
	child


	•
	•
	•
	Instructions easy to 
	follow


	•
	•
	•
	Took right amount of 
	time


	•
	•
	•
	Comfortable discussing 
	diagnosis


	•
	•
	•
	Provider had seen 
	behaviors of concern





	Figure
	Figure

	Key Takeaways
	Key Takeaways
	Key Takeaways
	Key Takeaways


	
	
	
	
	
	Large percentage (>50%) of children can be accurately 
	identified through novel measures including TAP


	
	
	
	Telehealth 
	clinicians correctly identified ASD with certainty in 
	many cases.


	
	
	
	Satisfaction is high, but difference between 
	acceptable, 
	preferred, and “gold
	-
	standard”


	
	
	
	
	No single model acceptable for ALL families


	
	
	
	All families should have options, matched to 
	needs/priorities






	Remaining 
	Remaining 
	Remaining 
	Remaining 
	Questions 
	& Future 
	Directions


	
	
	
	
	
	For whom does tele
	-
	assessment work 
	best 
	–
	and for whom does it not work?


	
	
	
	How 
	can tele
	-
	assessment best support 
	service entry and access?





	VIDEO EXAMPLES
	VIDEO EXAMPLES
	VIDEO EXAMPLES
	VIDEO EXAMPLES



	Video #1
	Video #1
	Video #1
	Video #1
	Research 
	Administration 
	Tucker


	Diagram
	Figure
	Span
	21 months old
	21 months old
	21 months old



	Figure
	Span
	Concerns included 
	Concerns included 
	Concerns included 
	head banging 
	when upset, 
	delayed language 
	milestones, not 
	answering to 
	name 



	Figure
	Span
	No previous 
	No previous 
	No previous 
	ASD 
	evaluations



	Figure
	Span
	Enrolled in 
	Enrolled in 
	Enrolled in 
	Alabama Early 
	Intervention  
	System 
	–
	developmental 
	therapy only



	Figure


	Sect
	Figure

	Sect
	Figure

	Video #2
	Video #2
	Video #2
	Video #2
	Home 
	Administration 
	Zavana


	Diagram
	Figure
	Span
	30 months old
	30 months old
	30 months old



	Figure
	Span
	Concerns included 
	Concerns included 
	Concerns included 
	delayed speech, 
	inconsistent social 
	interactions, 
	ayptical motor 
	movements, 



	Figure
	Span
	No 
	No 
	No 
	previous ASD 
	evaluations



	Figure
	Span
	Enrolled in 
	Enrolled in 
	Enrolled in 
	Tennessee Early 
	Intervention  
	System 
	–
	speech, 
	occupational, and 
	developmental 
	therapies since 
	age 2



	Figure


	Sect
	Figure

	TELE
	TELE
	TELE
	TELE
	-
	ASD
	-
	PEDS 
	-
	Scoring


	Figure
	Figure

	Challenges and Trouble
	Challenges and Trouble
	Challenges and Trouble
	Challenges and Trouble
	-
	shooting


	Figure
	•
	•
	•
	•
	•
	•
	•
	Telemedicine is not an option for everyone. 





	•
	•
	•
	•
	•
	•
	Complexity 
	–
	We will not be able to confidently make a diagnosis 
	for all children via telemedicine. That’s OK! 


	•
	•
	•
	•
	Language


	•
	•
	•
	Medical complexity


	•
	•
	•
	Significant developmental delays 


	•
	•
	•
	Comorbidity








	Challenges and Trouble
	Challenges and Trouble
	Challenges and Trouble
	Challenges and Trouble
	-
	shooting


	Figure
	•
	•
	•
	•
	•
	•
	•
	You and parent will mess up.  That’s OK.


	•
	•
	•
	TELE
	-
	ASD
	-
	PEDS allows:


	•
	•
	•
	•
	Ability to repeat items or clarify your instructions. 


	•
	•
	•
	Materials to be substituted or altered


	•
	•
	•
	Ask parent what they saw



	•
	•
	•
	Meant to be a guide that can facilitate meaningful assessment of core 
	social communication challenges and atypical behaviors


	•
	•
	•
	If you saw it, you can count it







	Challenges and Trouble
	Challenges and Trouble
	Challenges and Trouble
	Challenges and Trouble
	-
	shooting


	Figure
	•
	•
	•
	•
	•
	Make a plan
	for technology challenges. Know it won’t be 
	perfect. 


	•
	•
	•
	Be mindful of the impact of giving a diagnosis in a home 
	setting 
	–
	particularly a setting where resources may be 
	sparse.    


	•
	•
	•
	Figure out how you will get resources to families 
	–
	email? 
	EHR? And have them ready to send as promptly as 
	possible





	Additional Information
	Additional Information
	Additional Information
	Additional Information


	
	
	
	
	
	Corona, L.L., Weitlauf, A.S., Hine, J., Berman, A., Miceli, A., Nicholson, A., Stone, 
	C., Broderick, N., Francis, S., Juárez, A.P., Vehorn, A., Wagner, L., & Warren, Z. 
	(2020). Parent perceptions of caregiver
	-
	mediated telemedicine tools for assessing 
	autism risk in toddlers. 
	Journal of Autism and Developmental Disorders
	, 
	51
	, 476
	-
	487. DOI: 10.1007/s10803
	-
	020
	-
	04554
	-
	9


	
	
	
	Wagner, L., Corona, L.L., Weitlauf, A.S., Marsh, K.L., Berman, A.F., Broderick, 
	N.A., Francis, S., Hine, J., Nicholson, A., Stone, C., & Warren, Z. (2020). Use of 
	the TELE
	-
	ASD
	-
	PEDS for autism evaluations in response to COVID
	-
	19: Preliminary 
	outcomes and clinician acceptability. 
	Journal of Autism and Developmental 
	Disorders. 
	Online first, DOI: 10.1007/s10803
	-
	020
	-
	04767
	-
	y


	
	
	
	Corona, L.L., Wagner, L., Wade, J., Weitlauf, A.S., Hine, J., Nicholson, A., Stone, 
	A., Vehorn, A., & Warren, Z. (2021). Toward novel tools for autism identification: 
	Fusing computational and clinical expertise. 
	Journal of Autism and Developmental 
	Disorders
	. Online first, DOI: 10.1007/s10803
	-
	020
	-
	04857
	-
	x


	
	
	
	
	Span
	https://vkc.vumc.org/vkc/triad/tele
	-
	asd
	-
	peds
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