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explained by a number of factors, including a shortage of 
trained specialists (Malik-Soni et al., 2021), families living 
in a rural or under-resourced area (Antezana, 2017), and 
long wait lists (Gordon-Lipkin et al., 2016). However, the 
coronavirus SARS-CoV-2 (COVID-19) pandemic added an 
unprecedented disruption in addition to the already known 
barriers with access to a diagnostic evaluation.

The onset of the pandemic necessitated a rapid shift 
to telehealth for health care systems given stay-at-home 
orders and social distancing requirements. Providers had 
to quickly weigh options for telehealth diagnostic evalua-
tions and implement novel assessment practices in order to 
meet the needs of patients and their families. Many provid-
ers value and utilize technology to manage work tasks and 
consult with other professionals (Iacono et al., 2016). How-
ever, some have been hesitant to adopt telehealth models in 
their practice despite physicians reporting that they could 
treat patients well with telehealth and being satisfied with 
the services provided long before COVID-19 (Becevic et 
al., 2015).

Prior to the COVID-19 pandemic, researchers and pro-
viders explored the feasibility and acceptability of using 
telehealth evaluations to address barriers to accessing an 
ASD diagnosis (Juárez et al., 2018; Kanne et al., 2018; 

Autism spectrum disorder (ASD) is a neurodevelopmental 
disorder characterized by impairments in social communi-
cation and social interaction as well as restricted, repetitive 
patterns of behavior, interests, or activities (American Psy-
chiatric Association, 2013). The Centers for Disease Control 
(CDC) estimates that about 1 in 54 children are identified with 
ASD (Maenner et al., 2020). Despite the increase in preva-
lence, families of children with ASD continue to encounter 
substantial difficulties in accessing diagnostic evaluations, 
often waiting months or years between first developmental 
concern, and receiving a diagnosis (Maenner et al., 2020). 
Although the early ASD phenotype becomes stable around 
14 months of age (Pierce et al., 2019), the average age of 
diagnosis in the United States remains around 4 years of 
age (Maenner et al., 2020). This lag in diagnosis can be 
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telehealth assessments, providing ASD diagnoses based 
on telehealth evaluation results, and giving feedback and 
recommendations to families via telehealth (Wagner et al., 
2020, 2021). The use of telehealth during the pandemic has 
also resulted in greater appreciation for the value of evalu-
ating a child’s behavior in their home environment (Jang 
et al., 2021) and increasing caregiver involvement in the 
evaluation process (Wagner et al., 2021).

Utilization of telehealth for ASD evaluations has the 
potential to provide significant advantages to families 
compared to in-person evaluations. For example, previous 
work has reported a potential cost savings of over thirty-
five dollars for families related to travel alone, not consid-
ering additional expenses such as meals, hotels, childcare, 
or potential lost wages for families in rural or underserved 
areas (Reese et al., 2015). More recently, a provider sur-
vey indicated telehealth increases access to ASD diagnostic 
evaluations for children and families who may have had dif-
ficulty attending in-person appointments prior to COVID-
19 due to transportation and other barriers such as taking 
time off work and finding childcare for siblings (Wagner et 
al., 2021). Notably, parents shared that if telehealth were 
not an option, they would have waited to travel to a diag-
nostic center, which was likely to delay the diagnosis, sub-
sequently impacting entry into early intervention services 
(Juárez et al., 2018).

Caregivers have also reported high levels of satisfac-
tion with ASD and neurodevelopmental telehealth diag-
nostic evaluations Corona et al., 2021; Juárez et al., 2018; 
McNally Keehn et al., in press; Reese et al., 2013; Talbott 
et al., 2020). Prior to the pandemic, Juárez et al., (2018) 
examined caregiver satisfaction related to receiving a diag-
nosis of ASD via telehealth and found parents reported high 
levels of satisfaction with the telehealth evaluation method. 
In a recent study utilizing the TELE-ASD-PEDS and TELE-
STAT, caregivers found the telehealth screening process to 
be acceptable and comfortable (Corona et al., 2021). The 
majority of parents provided positive feedback about their 
involvement in the assessment and indicated that their child 
may have felt more comfortable playing with a parent com-
pared to an unfamiliar adult. Further, most parents reported 
the provider’s instructions were easy to follow, they under-
stood what they were asked to do, and they felt comfortable 
being a part of the evaluation. Other factors associated with 
caregiver satisfaction include convenience, privacy, and 
reduced travel burden (Juárez et al., 2018; McNally Keehn 
et al., 2021). These findings contrast with some previous 
literature on caregiver satisfaction with receiving an ASD 
diagnosis via traditional, in-person evaluations (Crane et 
al., 2016; Howlin & Moore, 1997). Specifically, caregiver 
dissatisfaction with the traditional process has been linked 
to factors such as the wait time for receiving a diagnosis, 

Reese et al., 2015; Stainbrook et al., 2019). Three primary 
methods of remote assessment of ASD symptoms have 
been developed and studied in recent years. One method 
includes asynchronous or “store-and-forward” telehealth, 
in which caregivers record in-home videos of their child’s 
behavior and upload the videos for providers to view as part 
of the diagnostic assessment (Nazneen et al., 2015; Kanne 
et al., 2018; Sutantio et al., 2021). Another method utilizes 
audiovisual technology allowing a remote provider (i.e., 
a clinician with expertise in ASD) to interview caregivers 
directly and observe a trained on-site provider administer 
a standardized ASD screening tool (e.g., Screening Tool 
for Autism in Toddlers and Young Children [STAT; Stone 
et al., 2008]). For example, Juárez et al., (2018) used tele-
health to observe the administration of the STAT and found 
that trained providers correctly identified 80% of children 
who later received a diagnosis of ASD via a comprehen-
sive in-person evaluation. The third method of telehealth 
assessment of ASD symptoms focuses on real-time, remote 
administration of caregiver mediated ASD assessment tools 
in which the provider coaches caregivers to complete inter-
active activities with their child as part of a standardized 
assessment protocol. For example, the TELE-ASD-PEDS 
(Corona et al., 2020) is a clinical assessment tool that was 
developed pre-pandemic for caregiver-mediated telehealth 
evaluations of ASD and has been a valuable tool during the 
COVID-19 pandemic (Wagner et al., 2020, 2021).

Findings from the aforementioned studies provide pre-
liminary support for the feasibility, utility, and accuracy of 
telehealth ASD diagnostic evaluations for young children. A 
recent review examining various telehealth approaches used 
in ASD diagnostic evaluations suggests the use of telehealth 
for ASD diagnosis was acceptable to both families and pro-
viders (Alfuraydan et al., 2020). However, the acceptance 
of telehealth diagnostic evaluations for ASD and the devel-
opment of robust ASD telehealth diagnostic tools remains 
limited. This is likely due to a myriad of reasons, including 
legal and ethical considerations (Quigley et al., 2019), the 
difficulties associated with making a diagnosis in a highly 
heterogenous population, and the necessity of observation 
and interaction with an experienced provider (McNally 
Keehn et al., 2021). Nonetheless, research conducted since 
the onset of the COVID-19 pandemic continues to support 
the feasibility and acceptability of telehealth ASD screen-
ing and evaluations in young children (Talbott et al., 2020; 
Wagner et al., 2020).

Studies conducted during the pandemic examining 
provider satisfaction with neurodevelopmental telehealth 
evaluation in children have revealed that most providers 
are satisfied and comfortable with the process (McNally 
Keehn et al., 2021; Wagner et al., 2021). Specifically, pro-
viders have reported feeling comfortable with completing 
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experience. Specifically, caregivers and providers have 
cited technology barriers with telehealth, including audio/
video distortions and internet connection issues (Corona 
et al., 2021; Wagner et al., 2020). Further, some caregivers 
have indicated concern about the small size of their device 
screen and their child’s interest in touching the camera and/
or screen (Corona et al., 2021). In addition, some caregivers 
encounter difficulty operating their devices during the eval-
uation or keeping their child on the screen while engaging in 
assessment activities (Wagner et al., 2021). Providers have 
also reported challenges related to the family’s home envi-
ronment, including lack of play materials and distractions. 
While providers regularly experience barriers related to 
technology and family challenges, a recent provider survey 
indicated that these problems were rarely rated as disruptive 
to the evaluation process (McNally Keehn et al., 2021).

At the onset of the pandemic, our large outpatient clinic 
at Children’s Hospital quickly shifted to providing tele-
health diagnostic ASD evaluations in order to continue 
serving patients and maintain access to ASD diagnostic ser-
vices. The present study seeks to expand the current litera-
ture on provider and caregiver satisfaction with telehealth 
ASD diagnostic evaluations completed with young children 
and their families during the COVID-19 pandemic. Specifi-
cally, we examine caregiver and provider satisfaction, their 
relationship, and separately by provider (e.g., psychologist/
pediatrician). Based on previous work, we hypothesized 
that both caregivers and providers would be satisfied with 
telehealth ASD evaluations, satisfaction ratings between 
caregivers and providers to be positively correlated, and 
caregiver satisfaction to relate similarly regardless of pro-
vider type. Further, we explored associations between 
caregiver and provider satisfaction and child demograph-
ics, diagnostic outcomes, and telehealth evaluation factors. 
Although the present literature on satisfaction with ASD 
telehealth evaluations is limited, we hypothesized that care-
giver satisfaction would be related to travel time saved, 
diagnostic outcome, and technical or setup difficulties. 
Similarly, we hypothesized that provider satisfaction would 
be related to child age, diagnostic outcome, and technical 
and setup difficulties. This study expands on the growing 
literature using a large sample across both caregivers and 
providers, including both psychologists and pediatricians, 
in addition to exploring a broader range of factors related 
to satisfaction to build on the feasibility, utility, and accept-
ability of telehealth methodology for diagnostic ASD evalu-
ations in young children during an unprecedented global 
pandemic and in the future.

the way in which providers deliver an ASD diagnosis, and 
perceived lack of support during and after a diagnosis is 
provided (Crane et al., 2016). Although ASD telehealth 
diagnostic evaluations may improve the wait time for 
receiving a diagnosis, additional work is needed to explore 
the impact on satisfaction with providers and perceived sup-
port families obtain post-diagnosis following a telehealth 
diagnostic evaluation.

It is important to note that studies reporting high levels 
of satisfaction with ASD telehealth diagnostic evaluations 
have also highlighted potential drawbacks of the telehealth 

Table 1 Child characteristics and family demographics
N = 308

Age in months, mean ± SD (range) 37.9 ± 10.9 
(14–78)

Sex, n (%)
Male 225 (73.05%)
Female 83 (26.95%)
Race, n (%)
White/Caucasian 95 (68.35%)
Black/African American 20 (14.39%)
More than one race 15 (10.79%)
Other 9 (6.47%)
Ethnicity, n (%)
Not Hispanic or Latino 118 (86.76%)
Hispanic or Latino 18 (13.24%)
Household Income, n (%)
<$40,000 61 (48.03%)
$40,000 - $74,999 35 (27.56%)
>$75,000 31 (24.41%)
Household Size, mean ± SD 4.0 ± 1.1
Insurance, n (%)
Medicaid 177 (58.03%)
Private Insurance 109 (35.74%)
Medicaid and Private Insurance 19 (6.23%)
ASD Diagnostic Outcomes, n (%)
ASD Present 170 (55.19%)
ASD Absent 94 (30.52%)
ASD Unsure 44 (14.29%)
Vineland-3, mean ± SD (range)
Adaptive Behavior Composite 71.9 ± 11.7 

(44–115)
Communication 66.7 ± 17.3 

(27–124)
Daily Living Skills 75.2 ± 14.6 

(33–124)
Socialization 74.1 ± 14.7 

(26–128)
Motor Skills 81.0 ± 14.1 

(42–124)
Note. ASD = autism spectrum disorder; ASD Present = an ASD diag-
nosis was given; ASD Absent = an ASD diagnosis was not given; 
ASD Unsure = the clinician was not sure about whether the child 
had ASD or not at the time of the evaluation; Vineland-3 scores are 
reported as standard scores (SS)
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of telehealth for neurodevelopmental evaluation; however, 
all were trained in the TELE-ASD-PEDS prior to the start 
of the study. Specifically, all providers participated in the 
online TELE-ASD-PEDS training webinars offered through 
Vanderbilt University (https://vkc.vumc.org/vkc/triad/
tele-asd-peds). Further, providers participated in regularly 
scheduled peer supervision and consultation meetings led 
by a clinical psychologist (and Certified Autism Diagnostic 
Observation Schedule™, Second Edition [ADOS-2; Lord et 
al., 2012] Independent Trainer) who engaged in additional, 
ongoing trainings and consultation with the TELE-ASD-
PEDS developers.

Measures

Provider Telehealth Evaluation Survey. A survey to cap-
ture provider experiences with providing telehealth neuro-
developmental evaluations was developed for this study. 
Survey items included information about evaluation com-
ponents (including use of assessment tools), whether any 

Methods

Participant and Provider Characteristics

A total of 308 children between the ages of 14 and 78 months 
(M = 37.9, SD = 10.9) referred by their primary care provider 
(PCP) or specialist within the Riley Hosptial for Children 
completed a telehealth evaluation. Data were drawn from a 
larger study offering telehealth neurodevelopmental evalu-
ations between May 2020 and June 2021 at the Riley Hos-
pital for Childrenoutpatient neurodevelopmental evaluation 
clinic. Children and their families that required a language 
interpreter were excluded. See Table 1 for child and family 
demographics.

Providers included a total of seven licensed psycholo-
gists and four pediatricians with neurodevelopmental train-
ing who completed the neurodevelopmental telehealth 
evaluations. All providers had significant experience in the 
evaluation of children with neurodevelopmental disabilities 
(mean years of experience = 13; range = 2–35 years). Prior to 
COVID-19, none of the providers had experience in the use 

Table 2 Provider and caregiver satisfaction item summary scores
Mean
(SD)

Not 
satisfied
n (%)

Somewhat 
satisfied
n (%)

Neutral
n (%)

Satisfied
n (%)

Very 
satisfied
n (%)

1Clinician Satisfaction Ratings
Please rate your satisfaction with the information obtained
during the telehealth visit.

4.2 
(0.7)

1 
(0.35%)

10 (3.48%) 7 (2.44%) 174 
(60.63%)

95 
(33.10%)

Please rate your overall satisfaction with the remote telehealth
service you provided for this patient.

4.2 
(0.7)

2 
(0.70%)

9 (3.14%) 6 (2.09%) 181 
(63.07%)

89 
(31.01%)

2Provider Satisfaction Ratings
Mean 
(SD)

Strongly 
disagree
n (%)

Disagree
n (%)

Neutral
n (%)

Agree
n (%)

Strongly 
Agree
n (%)

I felt the telehealth provider was engaged and part of the visit. 4.9 
(0.4)

1 (0.71%) 18 
(12.77%)

122 
(86.52%)

I was able to communicate my concerns to the telehealth provider dur-
ing the visit.

4.9 
(0.4)

1 (0.71%) 17 
(12.06%)

123 
(87.23%)

I felt the telehealth provider was able to collect important information 
about my child.

4.6 
(0.7)

3 (2.13%) 8 (5.67%) 34 
(24.11%)

96 
(68.09%)

The information I received through the telehealth appointment will 
help me make decisions for next steps in my child’s support plan.

4.7 
(0.6)

3 (2.13%) 3 (2.13%) 32 
(22.70%)

103 
(73.05%)

I felt the equipment used during the telehealth visit was not distracting 
and did not take away from the effectiveness of the visit.

4.4 
(0.9)

1 
(0.71%)

6 (4.26%) 17 
(12.06%)

30 
(21.28%)

87 
(61.70%)

My telehealth visit was just as private as an in-person evaluation. 4.7 
(0.7)

2 
(1.42%)

3 (2.13%) 3 (2.13%) 20 
(14.18%)

113 
(80.14%)

Telehealth made it easier and more convenient for me to visit with a 
provider.

4.4 
(1.0)

4 
(2.84%)

5 (3.55%) 16 
(11.35%)

28 
(19.86%)

88 
(62.41%)

I am likely to recommend telehealth to others. 4.3 
(1.0)

1 
(0.71%)

9 (6.38%) 19 
(13.48%)

33 
(23.40%)

79 
(56.03%)

I am interested in participating in future telehealth visits at this clinic. 4.3 
(0.9)

2 
(1.42%)

2 (1.42%) 25 
(17.73%)

32 
(22.70%)

80 
(56.74%)

Overall, I am satisfied with my telehealth experience. 4.6 (0.8) 1 (0.71%) 4 (2.84%) 11 (7.80%) 25 (17.73%) 100 
(70.92%)

Note. 1 N=287; Items rated on Likert scale (1 = Not satisfied; 5 = Very satisfied); 2 N=141; Items rated on Likert scale (1 = Strongly Disagree; 
5 = Strongly Agree

https://vkc.vumc.org/vkc/triad/tele-asd-peds
https://vkc.vumc.org/vkc/triad/tele-asd-peds
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history and ASD symptom-specific interview). The trained 
provider leads the child’s caregiver through a series of eight 
discrete activities or social bids, including opportunities for 
interactive play, physical play routines, and requests using 
toys readily available in the child’s home. Following admin-
istration, providers complete a rating form on seven differ-
ent behaviors (e.g., socially directed speech and sounds, eye 
contact, unusual vocalizations, unusual or repetitive play or 
body movements, unusual sensory exploration) 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 
calculated by summing the seven Likert scale item scores. 
This total score was utilized in the present study to quan-
tify ASD symptom severity in the participants, with higher 
scores being indicative of greater ASD symptoms.

Adaptive Behavior. The Vineland Adaptive Behavior 
Scales, Third Edition - Comprehensive Parent/Caregiver 
Form (Vineland-3) was used to assess overall adaptive 
functioning of child participants (Sparrow et al., 2016). 
The Vineland-3 was administered via remote link emailed 
to caregivers prior to their evaluation to obtain the child’s 
overall adaptive functioning from four subdomains (com-
munication, daily living skills, socialization, and motor 
skills). The Vineland-3 provides an adaptive behavior com-
posite score (mean of 100 and standard deviation of 15) that 
was used in the current study in addition to the subdomain 
standard scores. A subset of caregivers completed the ques-
tionnaire due to adding the measure several months into the 
start of the study.

Procedures

Due to COVID-19, children previously scheduled or on the 
waitlist for an in-person ASD evaluation who were less than 
48 months of age were contacted by the clinic scheduling 
team to offer the telehealth evaluation. For the present study, 
we also included children outside of the TELE-ASD-PEDS 
age range (up to age 6:11) who presented with language 
deficits ranging from no functional word use to occa-
sional simple 2-word phrases. If a child was between 4 and 
6 years of age, a language screening was conducted by a 
speech-language pathologist to determine if the child met 
the language inclusion criteria. A verbal script (similar to 
the examples provided in the TELE-ASD-PEDS training: 
https://vkc.vumc.org/vkc/triad/tele-asd-peds) was devel-
oped for the scheduling team in order to ensure standard-
ized delivery of information regarding telehealth evaluation 
appointments. Caregivers who consented to telehealth were 
provided verbal and written instructions on how to prepare 

diagnosis was communicated to the family (e.g., ASD, 
developmental delay, language/communication delay [e.g., 
mixed receptive-expressive language disorder], unspecified 
behavioral/emotional disorder, etc.), ASD diagnostic out-
comes and provider certainty, evaluation next steps, tech-
nology (e.g., audio distortions/limitations, video distortions/
freezing) and family/home setup barriers (e.g., child not 
compliant, distracting family members/siblings/pets/home 
environment, placement of the video camera, inadequate 
toys/materials) encountered, and ratings of satisfaction with 
the telehealth evaluation. Two provider satisfaction items 
were rated on a dichotomous yes/no scale and two items 
were rated on a five-point Likert scale (e.g., Not satisfied 
[1] – Very satisfied [5]; see Table 2 for the list of satisfac-
tion questions asked). These two scores were averaged to 
create an overall provider satisfaction score. Some survey 
items were adapted from Juárez et al., (2018). Due to small 
sample size in some cells, provider ratings of diagnostic 
certainty (completely certain, somewhat certain, somewhat 
uncertain, or completely uncertain) were dichotomized (cer-
tain or uncertain) for analysis.

Caregiver Telehealth Satisfaction Survey. A survey 
measuring caregiver experience and satisfaction with their 
child’s telehealth evaluation was adapted from Juárez et al., 
(2018) for the present study. Ten satisfaction items were 
rated on a five-point Likert scale [e.g., Strongly Disagree 
(1) - Strongly Agree (5)]). A summary score was calculated 
by averaging the ratings from all ten items (range 0–5) to 
represent overall satisfaction (See Table 2 for the list of sat-
isfaction questions asked). Further, to examine differences 
in satisfaction with the provider versus the method of evalu-
ation, two subscales were created from the ten caregiver sat-
isfaction items: overall provider satisfaction (mean of four 
items) and overall satisfaction with the telehealth evaluation 
provider (mean of five items). Additional items measured 
caregiver report of travel time saved, preferred method of 
evaluation (e.g., in-person or telehealth), and child/family 
demographic information. Due to small sample size in some 
cells, caregiver ratings of their preference for their visit 
(in-person with another specialist in my region, in-person 
with a specialist at Children’s Hospital, telehealth visit with 
specialist doctors, or telehealth visit with a specialist at my 
primary care office) were dichotomized (in-person or tele-
health) for analysis.

ASD Diagnostic Assessment. The TELE-ASD-PEDS 
(Corona et al., 2020) is a newly developed remote assess-
ment tool designed to aid in the screening and diagnosis of 
ASD symptoms and behaviors in young children ages 14 to 
36 months (clinicaltrials.gov, NCT03847337). The TELE-
ASD-PEDS takes approximately 15–20 min to adminis-
ter and is led by a trained provider in conjunction with a 
comprehensive diagnostic interview (e.g., developmental 

https://vkc.vumc.org/vkc/triad/tele-asd-peds
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scores. Means (standard deviation) were reported for con-
tinuous variables and counts (percentages) were reported 
for categorical variables.

Next, generalized mixed effect models with random 
effects were utilized to examine the association between 
provider satisfaction and caregiver overall satisfaction, 
caregiver satisfaction with the provider, and caregiver sat-
isfaction with the telehealth evaluation. Psychologist and 
pediatrician satisfaction scores were analyzed separately in 
relation to caregiver overall satisfaction, caregiver satisfac-
tion with the telehealth evaluation, and caregiver satisfac-
tion with the provider. Similarly, generalized mixed effect 
models with random effects were utilized to examine care-
giver overall satisfaction in relation to child demograph-
ics, diagnostic outcomes, and telehealth evaluation factors. 
Lastly, generalized mixed effect models with random effects 
were utilized to examine provider satisfaction in relation to 
child demographics, diagnostic outcomes, and telehealth 
evaluation factors. Generalized mixed effect models with 
random effects were utilized to account for correlations 
within the same provider. Data analysis was performed 
with SAS version 9.4 (SAS Institute, Inc., Cary, NC). p 
values < 0.05 were considered statistically significant. Mul-
tiple comparisons were not controlled for in the analyses 
since we focused on a few specific a-priori hypotheses and 
reported the individual p-values for each; therefore, it was 
deemed unnecessary to adjust the p-values. Missing data 
were considered to be random due to caregivers or provid-
ers not completing the questionnaires or the information 
not being available in the child’s medical record. Using the 
demographic data collected on all participants, we exam-
ined group differences between caregivers that completed 
the survey and those who did not complete the survey. No 
significant group differences were found across gender, type 
of insurance, ASD diagnostic outcome, or ASD symptom 
severity. The average age between the two groups of respon-
dents was significantly different (p = 0.013), with the chil-
dren of caregivers who completed the survey being younger 
(M = 36.25, SD = 10.27) than those who did not complete the 
survey (M = 39.32, SD = 11.22).

Results

Of the 308 evaluations that were conducted, 287 provider 
satisfaction surveys (93.19%) and 141 caregiver satisfac-
tion surveys (45.78%) were collected. Of the 287 provider 
satisfaction surveys completed, 235 were completed by psy-
chologists and 52 were completed by pediatricians. Table 2 
details the mean, SD, and proportions for each of the sat-
isfaction questions that were asked to both providers and 
caregivers. Overall, the majority of caregivers and providers 

for their evaluation, including accessing the virtual Zoom 
Health platform, and were scheduled for a 90- to 120-min-
ute telehealth diagnostic evaluation led by a psychologist or 
a pediatrician. The necessary speed and bandwidth of inter-
net access needed was not explicitly outlined to caregivers; 
however, if the internet connection was found to be insuf-
ficient during the evaluation, a follow-up in-personevalua-
tion was recommended. Caregivers who declined telehealth 
were informed their child would remain on the waitlist for 
in-person evaluation and would be contacted when schedul-
ing resumed. A specific wait time for families who declined 
a telehealth evaluation was not provided given the unknown 
timeline regarding safe return to in-person evaluations and 
associated hospital policies and guidelines. Data on the dif-
ferences between wait times for in-person and telehealth 
evaluations was not available.

Members of the research team gathered data from the 
Electronic Health Record (EHR) on child age, sex, home 
zip code, insurance type, and primary referral question 
(e.g., categorized into ASD, developmental delay/intellec-
tual disability/language delay, and other neurodevelopmen-
tal disability [e.g., ADHD, learning disability, behavioral or 
emotional problem]) and entered it into a secure research 
database. Prior to the day of the evaluation, caregivers were 
emailed the link to complete the Vineland-3 via remote 
administration. On the day of evaluations, providers con-
ducted a comprehensive diagnostic interview, administered 
the TELE-ASD-PEDS via Zoom Health with the child and 
their family, completed the TELE-ASD-PEDS rating form, 
and provided recommendations and next steps to the care-
givers. A diagnosis was communicated to a family if the 
provider was able to determine the appropriate diagnosis 
during the telehealth evaluation; however, a diagnosis was 
not always provided for various reasons (e.g., technical dif-
ficulties, diagnostic uncertainty, etc.). Providers were also 
sent a secure link via email to complete an individual survey 
for each evaluation. On the day following their child’s eval-
uation, caregivers received a secure link via email (unless 
they requested another method) to complete a satisfaction 
survey. Caregivers were also provided remote follow-up 
care navigation from one of two social workers staffed in 
our clinic approximately three to four weeks after their tele-
health evaluation. Providers completing surveys for > 85% 
of scheduled evaluations were provided a $25 gift card for 
each month of participation. Caregivers were provided a 
$25 gift card for completed surveys.

Statistical Analyses

Descriptive statistics were used to analyze demographics, 
diagnostic outcomes, and Vineland-3 and TELE-ASD-PEDS 
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did not receive an ASD diagnosis (M = 4.0, SD = 0.7) or the 
provider was unsure (e.g., could not rule in or out) of the 
diagnosis (M = 4.3, SD = 0.5; p = 0.017). Caregiver satisfac-
tion was also significantly related to provider diagnostic cer-
tainty (p = 0.02). Specifically, caregivers were more satisfied 
with providers who were certain about their ASD diagnosis 
(M = 4.6, SD = 0.6) in comparison to those who were uncer-
tain (M = 4.1, SD = 0.8). Caregiver satisfaction was also sig-
nificantly related to their visit preference (p < 0.001), with 
caregivers preferring telehealth visits (M = 4.8, SD = 0.3) 
being more satisfied than those who preferred an in-person 
visit (M = 4.3, SD = 0.7).

Caregiver satisfaction was not related to child race, child 
age, ethnicity, household income, household size, type of 
insurance, travel time saved, whether or not the provider 
could provide any type of diagnosis, provider preference for 
in-person or telehealth visit, or technical and setup difficul-
ties during the appointment (ps > 0.05).

Provider Satisfaction in Relation to Child 
Demographics, Diagnostic Outcomes, and 
Telehealth Evaluation Factors

Provider overall satisfaction ratings were examined in rela-
tion to child demographics, diagnostic outcomes, and tele-
health evaluation factors (see Table 4). Provider overall 
satisfaction was significantly related to whether or not the 
provider could make a diagnostic determination in the tele-
health evaluation (p < 0.001). Specifically, providers who 
were able to provide any diagnosis during the evaluation 
(M = 4.2, SD = 0.6) were more satisfied than those who were 
not (M = 3.5, SD = 1.0). Similarly, providers who were able 
to provide a diagnosis of ASD (M = 4.4, SD = 0.5) in the tele-
health evaluation were more satisfied than those who were 
unsure of the diagnosis (M = 3.6, SD = 0.9) or the diagno-
sis was ruled out (M = 4.2, SD = 0.6; p < 0.001). Similarly, 
providers who were certain about their diagnosis (M = 4.3, 
SD = 0.6) were more satisfied in comparison to those who 
were uncertain (M = 3.4, SD = 1.1; p < 0.001). Provider sat-
isfaction was also significantly related to the provider’s 
preference for an in-person visit, (p < 0.001). Specifi-
cally, providers who preferred an in-person visit (M = 3.9, 
SD = 0.5) were less satisfied than those who did not (M = 4.8, 
SD = 0.5). Lastly, technical difficulties (p = 0.007) and setup 
difficulties (p < 0.001) were significantly related to provider 
satisfaction, with providers who did not report any techni-
cal or setup difficulties having higher satisfaction ratings. 
Lastly, provider satisfaction was significantly related to 
child TELE-ASD-PEDS Total scores (p < 0.001), with pro-
viders rating higher satisfaction for evaluation of children 
with greater ASD symptom severity.

indicated they were satisfied (4) or very satisfied (5) with 
the telehealth evaluation.

Relationship Between Provider and 
Caregiver Satisfaction

Overall, both providers (M = 4.2, SD = 0.7) and caregivers 
(M = 4.6, SD = 0.6) reported on average being satisfied with 
the telehealth ASD evaluations. Provider satisfaction was 
not significantly associated with caregiver overall satisfac-
tion (t = 0.69, p = 0.494), caregiver satisfaction with the pro-
vider (t = 1.70, p = 0.091), or caregiver satisfaction with the 
telehealth appointment (t = 0.11, p = 0.914).

Both psychologists (M = 4.1, SD = 0.7) and pediatricians 
(M = 4.6, SD = 0.6) indicated they were on average satisfied 
with the telehealth ASD evaluations overall. Psychologist 
satisfaction was not significantly related to caregiver over-
all satisfaction (t = 0.77, p = 0.444) or caregiver satisfaction 
with the telehealth appointment (t = 0.06, p = 0.951); how-
ever, it was significantly related to caregiver satisfaction 
with the provider (t = 2.06, p = 0.042). Pediatrician satisfac-
tion was not significantly related to caregiver overall satis-
faction (t=-0.30, p = 0.771), caregiver satisfaction with the 
provider (t=-0.76, p = 0.458), or caregiver satisfaction with 
the telehealth appointment (t = 0.08, p = 0.936).

Caregiver Satisfaction in Relation to 
Demographics, Diagnostic, and Telehealth 
Evaluation Factors

Caregiver overall satisfaction ratings were examined in 
relation to child demographics, diagnostic outcomes, and 
telehealth evaluation factors (Table 3). Caregiver overall 
satisfaction was significantly related to child adaptive func-
tioning (Vineland-3 ABC, Communication skills, Daily Liv-
ing Skills, and Socialization Standard Scores). Specifically, 
results suggest caregivers of children with lower adaptive 
skills were more satisfied with the telehealth evaluation 
(ps < 0.024). The relationship between caregiver satisfac-
tion and child sex approached significance (p = 0.052), with 
caregivers of female children (M = 4.7, SD = 0.6) reporting 
slightly higher satisfaction than caregivers of male children 
(M = 4.5, SD = 0.6). Caregiver satisfaction was also signifi-
cantly related to ASD diagnostic outcomes. Specifically, 
caregiver satisfaction was significantly related to the child’s 
TELE-ASD-PEDS Total score (p = 0.014); caregivers of 
children with greater ASD symptom severity were more 
satisfied with their telehealth evaluation. Further, caregivers 
of children diagnosed with ASD reported higher satisfac-
tion ratings (M = 4.7, SD = 0.5) in comparison to those who 
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child age, adaptive skills, race, ethnicity, gender, household Provider satisfaction was not significantly related to 

Variable n Mean (SD) F β t p
Age 0.01 1.64 0.103
Sex 3.87 0.052
Male 100 4.5 (0.6)
Female 41 4.7 (0.5)
Race 4.70 0.392
Black/African American 20 4.7 (0.5)
White/Caucasian 95 4.5 (0.6)
More than one race 15 4.6 (0.5)
Other 9 4.8 (0.4)
Ethnicity 0.63 0.431
Hispanic or Latino 18 4.7 (0.4)
Not Hispanic or Latino 118 4.6 (0.6)
Vineland-3
Adaptive Behavior Composite -0.01 -2.77 0.008*
Communication -0.01 -3.01 0.004*
Daily Living Skills -0.01 -2.33 0.023*
Socialization -0.01 -2.33 0.024*
Motor Skills < 0.01 -0.48 0.634
Household Income 0.57 0.568
<$40,000 61 4.6 (0.6)
$40,000 - $74,999 35 4.5 (0.6)
>$75,000 31 4.5 (0.6)
Household Size -0.05 -1.22 0.223
Insurance 1.12 0.329
Medicaid 80 4.6 (0.6)
Private Insurance 51 4.5 (0.6)
Medicaid and Private Insurance 80 4.6 (0.6)
Travel Time Saved 1.05 0.371
Less than one hour 34 4.6 (0.5)
One to two hours 51 4.4 (0.7)
Three to four hours 43 4.6 (0.5)
Five or more hours 13 4.7 (0.6)
Diagnosis Provided 1.12 0.293
Yes 130 4.5 (0.6)
No 4 4.2 (0.8)
Provider Diagnostic Certainty 5.23 0.024*
Certain 131 4.6 (0.6)
Uncertain 10 4.1 (0.8)
Provider Preference for In-Person 0.11 0.737
Yes 87 4.5 (0.6)
No 47 4.6 (0.6)
Caregiver Preference for Visit 42.53 < 0.001*
Telehealth 72 4.8 (0.3)
In-Person 66 4.3 (0.7)
ASD Diagnostic Outcomes 4.20 0.017*
ASD Present 78 4.7 (0.5)
ASD Absent 44 4.4 (0.7)
ASD Unsure 19 4.3 (0.5)
TELE-ASD-PEDS Total Score 0.03 2.49 0.014*
Technical Difficulties 0.258
Yes 22 4.7 (0.6)
No 112 4.5 (0.6)

Table 3 Caregiver satisfaction in relation to child demographics, diagnostic outcomes, and telehealth evaluation factors
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may be an ideal targeted population who could benefit most 
from the option of a telehealth evaluation. It is important to 
note that child demographics such as race, age, and ethnic-
ity were not related to caregiver satisfaction in the present 
study; however, this study did exclude non-English speak-
ing families and the majority of our sample included non-
Hispanic participants.

With regard to ASD diagnostic outcomes, caregiver 
satisfaction was increased if their child received an ASD 
diagnosis at the end of the telehealth evaluation and if the 
provider was certain about their diagnosis. As noted above, 
there are several barriers that can occur during a telehealth 
evaluation including technical difficulties and issues with 
the home setup/environment (Corona et al., 2021; Wagner 
et al., 2020). Aside from these barriers potentially occur-
ring, proper and extensive training of providers in conduct-
ing ASD telehealth evaluations is critical. This will likely 
increase their confidence to provide a diagnosis with cer-
tainty, ultimately increasing caregiver satisfaction, and 
likely bolstering acceptability of ASD telehealth evaluations 
in both caregivers and providers beyond the unexpected cir-
cumstances of the COVID-19 pandemic.

Although telehealth evaluations can increase access to 
care for some families, it may not be the preferred evalu-
ation method by all families that would likely benefit (e.g., 
rural or underserved populations), especially for families 
who may have limited access to adequate audio/video tech-
nology, access to internet, or experience with technology. 
Therefore, it is important to always consider the caregivers’ 
preference when offering a telehealth or in-person evalua-
tion. Specifics regarding the necessary speed and bandwidth 
of the caregiver’s internet was not explicitly outlined during 
the time of scheduling in order to obtain an appointment; 
however, poor internet connection can play a critical role in 
the ability to observe the child’s behaviors and provide an 
accurate diagnosis during a telehealth evaluation. Approxi-
mately 20% of caregivers in our sample reported technical 
difficulties; however, there were no differences found in 
their ratings of satisfaction between those who experienced 
technical difficulties and those who did not. Unsurpris-
ingly, we found that caregivers who preferred the telehealth 
evaluation were more satisfied than those who would have 
opted for an in-person visit, underscoring the importance 
of considering caregiver preference. Similarly, Corona and 
colleagues (2021) also found that some parents appreciated 

income, household size, type of insurance, travel time saved, 
or caregiver preference for an in-person or telehealth visit.

Discussion

The present study builds on the current literature showcas-
ing the feasibility, utility, and satisfaction with ASD tele-
health evaluations during the unprecedented COVID-19 
pandemic (Alfuraydan et al., 2020; Corona et al., 2021; 
Juárez et al., 2018; Wagner et al., 2020, 2021). Given that 
the current literature on ASD telehealth evaluations is lim-
ited, additional research is needed to further our understand-
ing of the variables related to satisfaction with telehealth 
evaluations, especially with the increased emphasis on 
telehealth utilization since COVID-19. Utilizing a recently 
developed telehealth assessment tool specifically designed 
for remote ASD diagnostic evaluations, our results indicate 
both caregivers and providers were highly satisfied with the 
telehealth evaluation overall. Further, provider and care-
giver satisfaction were related to different factors.

Approximately 88% of caregivers who completed the 
survey in the present study reported they were satisfied with 
the telehealth evaluations (e.g., agreed or strongly agreed 
they were satisfied). In addition to caregivers being satis-
fied with the telehealth evaluations overall, there were a few 
specific factors related to their high satisfaction. Regarding 
child characteristics, caregivers of children with lower adap-
tive skills, including communication, daily living skills, and 
socialization skills, and higher autism symptomology scores 
reported higher rates of satisfaction. This is important with 
regard to the utility of ASD telehealth evaluations. Specifi-
cally, for children who are more impaired developmentally 
and who have higher ASD symptoms, a telehealth evalua-
tion likely sped up the wait time for accessing an evalua-
tion and diagnosis, in addition to opening doors for these 
children to access early interventions and supports. Further-
more, these findings may demonstrate increased caregiver 
confidence in the use of telehealth ASD evaluations for 
children who present with this type of developmental pro-
file and higher ASD symptom severity. Additional research 
into caregiver decision making when choosing to have their 
child evaluated via telehealth could help further delineate 
how child characteristics are related to caregiver satisfac-
tion. Moreover, children referred with these characteristics 

Variable n Mean (SD) F β t p
Setup Difficulties 0.699
Yes 32 4.5 (0.7)
No 102 4.5 (0.6)
Note. *p < 0.05; ASD = autism spectrum disorder; SD = standard deviation

Table 3 (continued) 
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that includes not only how to administer and interpret the 
diagnostic assessment tools reliably and accurately, but also 
to manage and troubleshoot technical and/or setup/home 
environment difficulties.

Similar to caregivers, providers also reported high rates 
of satisfaction overall with the telehealth evaluations, with 
94% of all providers being satisfied or very satisfied with 
the evaluations conducted. Providers in the study included 
both psychologists with an expertise in ASD evaluation and 
pediatricians trained in ASD assessment and evaluation. 
Incorporation of data from both psychologists and pediatri-
cians is consistent with previous literature focused on ASD 
diagnostic telehealth evaluations (Corona et al., 2021); 
notably, the present study was novel with the majority of 
providers being psychologists. When collapsing all provid-
ers into one group, provider satisfaction was not signifi-
cantly related to caregiver satisfaction; however, differences 
between disciplines (psychologists versus pediatricians) 
were found. Specifically, caregiver satisfaction with the 
provider was positively related to psychologist satisfaction, 
but this relationship was not found with pediatricians. Of 
note, our sample of evaluations conducted by pediatricians 
was much smaller than those conducted by psychologists, 
and this could be one reason for this finding. Overall, both 
pediatricians and psychologists reported high rates of satis-
faction, providing preliminary evidence for the feasibly of 
telehealth evaluations using the TELE-ASD-PEDS in both 
provider types. Future studies could examine differences 
in caregiver satisfaction with telehealth ASD evaluations 
across a variety of different providers (e.g., pediatricians, 
psychologists, developmental pediatricians).

Provider satisfaction increased when they were able to 
provide any diagnosis (e.g., ASD, developmental delay, 
speech/language delay, behavior, etc.) as a result of tele-
health evaluation. Similar to caregivers, provider satisfac-
tion was also higher if they were able to provide an ASD 
diagnosis and they were certain about their diagnosis. As 
noted above, investing in proper training, education, and 
supervision to empower providers with the confidence to 
make a diagnostic determination is important to increas-
ing acceptance of telehealth evaluations for ASD. Further, 
best practices in the evaluation of ASD include the combi-
nation of caregiver interview and observational assessment 
(Hyman et al., 2020). Having well developed, evidence-
based diagnostic and screening observation tools, like the 
TELE-ASD-PEDS (Wagner et al., 2020, 2021) is necessary 
to increase the ability of providers to offer effective tele-
health evaluations, ultimately leading to an appropriate 
diagnosis.

Not surprisingly, provider satisfaction was directly related 
to the provider’s preferred method of evaluation; those who 
preferred telehealth reported higher levels of satisfaction. 

a telehealth appointment as an initial step in the diagnos-
tic procedure but also wanted to be seen in-person during 
the diagnostic process. Together, these findings suggest a 
hybrid model may be appropriate and ideal for some fami-
lies and providers, particularly when a diagnosis is not clear 
through a telehealth evaluation.

Unexpectedly, caregiver satisfaction was not related to 
travel time saved. This is contrary to our hypotheses and 
previous findings showing families appreciated telehealth 
services due to time and money saved related to travel 
(Corona et al., 2021; Reese et al., 2015). These findings 
have implications for increased acceptance and utility of 
telehealth evaluations for children and their families regard-
less of their distance from the provider. For some caregiv-
ers who may be within close proximity to the provider’s 
location, they may still prefer and be highly satisfied with 
a telehealth evaluation. This inconsistent finding may also 
be closely related to the COVID-19 pandemic. Specifically, 
caregivers may have been more focused on and were satis-
fied with the ability to still obtain access to services during 
these unprecedented times rather than their concern with the 
amount of travel time saved. Further, these findings could 
be related to general feelings of safety during the pandemic 
regardless of travel time saved. Additional work is needed 
to further clarify and understand the relationship between 
access to care and telehealth ASD evaluations.

Importantly, socioeconomic factors such as household 
income or the type of insurance (Medicaid versus private 
insurance) a child had at the time of the evaluation did not 
impact caregiver satisfaction. This may provide prelimi-
nary evidence that individuals at all economic levels who 
can benefit from ASD telehealth evaluations are reporting 
similar satisfaction levels. However, given that we excluded 
non-English speaking families and our reduced survey com-
pletion rate by caregivers (approximately 46% completion 
rate), those who are non-English speaking and who did not 
complete the post-survey may be more vulnerable to these 
socioeconomic impacts, potentially affecting caregiver sat-
isfaction with the telehealth diagnostic model. Therefore, 
additional research is needed to examine if telehealth evalu-
ations may be an optimal option for leveling access to high 
quality ASD evaluations for all children regardless of their 
socioeconomic status. Lastly, caregiver satisfaction was not 
related to provider reported technical or setup difficulties. 
This could potentially be due to caregivers being unaware 
that there were any difficulties with the audio/video or their 
current home setup for the evaluation, especially since pro-
viders reported technical or setup difficulties in less than 
20% of all visits. Further, provider skill in managing tech-
nical difficulties or setup issues could also have played an 
important role. As noted above, it is imperative for providers 
to receive extensive training in telehealth ASD evaluations 
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also important to consider. Although this was not analyzed Similar to caregivers, provider preference for evaluation is 

Variable n Mean (SD) F β t P
Age < 0.01 -0.34 0.737
Sex 0.02 0.890
Male 210 4.2 (0.6)
Female 77 4.2 (0.8)
Race 1.70 0.172
Black/African American 18 3.9 (1.0)
White/Caucasian 91 4.2 (0.7)
More than one race 15 4.4 (0.5)
Other 8 4.3 (0.6)
Ethnicity 0.00 0.997
Hispanic or Latino 18 4.3 (0.6)
Not Hispanic or Latino 111 4.2 (0.7)
Vineland-3
Adaptive Behavior Composite < 0.01 -1.23 0.221
Communication < 0.01 -1.51 0.134
Daily Living Skills < 0.01 -0.71 0.476
Socialization < 0.01 -1.45 0.150
Motor Skills < 0.01 -0.24 0.811
Household Income 0.32 0.726
<$40,000 57 4.2 (0.8)
$40,000 - $74,999 35 4.3 (0.5)
>$75,000 28 4.3 (0.7)
Household Size < 0.01 0.10 0.942
Insurance 0.29 0.748
Medicaid 160 4.2 (0.7)
Private Insurance 107 4.3 (0.6)
Medicaid and Private Insurance 18 4.1 (0.8)
Travel Time Saved 0.20 0.897
Less than one hour 34 4.1 (0.7)
One to two hours 50 4.3 (0.6)
Three to four hours 39 4.1 (0.8)
Five or more hours 11 4.3 (0.7)
Diagnosis Provided 22.28 < 0.001*
Yes 275 4.2 (0.6)
No 12 3.5 (1.0)
Provider Diagnostic Certainty 56.80 < 0.001*
Certain 264 4.3 (0.6)
Uncertain 23 3.4 (1.1)
Provider Preference for In-Person 159.72 < 0.001*
Yes 176 3.9 (0.5)
No 111 4.8 (0.5)
Caregiver Preference for Visit 0.07 0.796
Telehealth 67 4.2 (0.7)
In-Person 64 4.2 (0.7)
ASD Diagnostic Outcomes 29.13 < 0.001*
ASD Present 156 4.4 (0.5)
ASD Absent 88 4.2 (0.6)
ASD Unsure 43 3.6 (0.9)
TELE-ASD-PEDS Total Score 0.03 3.79 < 0.001*
Technical Difficulties 7.38 0.007*
Yes 45 4.0 (0.8)
No 242 4.3 (0.6)

Table 4 Provider satisfaction in relation to child demographics, socioeconomic variables, diagnostic outcomes, and telehealth visit factors
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via phone by triage staff or from commonly used ASD and 
developmental milestone screeners in the primary care com-
munity often included in referrals (e.g., Modified Checklist 
for Autism in Toddlers, Revised with Follow-up [M-CHAT-
R/F; Robins et al., 2009]; Ages and Stages Questionnaire, 
Third Edition [ASQ-3; Squires et al., 2009]).

Furthermore, assessing access to the necessary technol-
ogy needed for a telehealth visit at the time of triage, includ-
ing the details of what to expect with a telehealth visit, 
what materials/toys are needed, and how the appropriate 
technology setup (e.g., access to reliable internet, a device 
with a camera and audio) and ideal home environment are 
important to a successful telehealth visit. It would also be 
important to gauge caregiver preference for an in-person 
or telehealth appointment. As previously highlighted, the 
utility of a hybrid model including both telehealth and in-
person evaluation may be ideal. For example, the telehealth 
evaluation could be the first step in the diagnostic process 
followed by an in-person evaluation; however, if the tele-
health evaluation is conclusive, it may not be necessary to 
bring the patient in for an evaluation which could minimize 
the delay in getting access to the appropriate diagnosis and 
subsequent treatment.

Lastly, clinics and hospitals should consider investing 
in appropriate and extensive training for their providers 
in telehealth evaluation and the use evidenced-based ASD 
telehealth diagnostic tools. As demonstrated by our results, 
provider confidence and certainty to make an accurate diag-
nosis, including ruling in or out ASD, is important to pro-
vider and caregiver satisfaction. Given the unprecedented 
circumstances, the need for telehealth has shifted and con-
tinues to remain at the forefront for many providers and 
caregivers, but the utility, feasibility, and benefits that tele-
health evaluations has to offer suggests it is an important 
tool we should continue utilizing into the future.

Limitations and Future Directions

Although the present study expands and builds on the cur-
rent literature with provider and caregiver satisfaction of 
telehealth ASD evaluation, there are limitations that need to 
be considered. This study did not collect data from families 
who were unsuccessful in accessing their telehealth visit 
(did not attend the scheduled appointment), from families 

more extensively in the present study, it is likely that diag-
nostic uncertainty played a role in provider preference for 
an in-person visit. While telehealth may work well for iden-
tifying and diagnosing some children with ASD, it may not 
be ideal for all. Our findings contrast with those reported 
by Becevic et al., (2015) where providers reported that they 
could adequately deliver services via telehealth, yet t pre-
ferred in-person visits. It is unclear from their findings as to 
why this preference was indicated given their overall high 
ratings of satisfaction with using telehealth. One potential 
reason for differential findings when compared to the pres-
ent study is that they collected data regarding general prefer-
ences for telehealth versus in-person evaluations, while our 
study assessed preferences for evaluation modality for each 
telehealth assessment conducted. As noted above, offering a 
hybrid model for some families that allows both telehealth 
and an in-person option, if the telehealth evaluation does not 
lead to a clear diagnostic determination, may be helpful for 
providers in the future.

Consistent with previous findings (Wagner et al., 2020, 
2021), providers who reported experiencing no technologi-
cal or setup difficulties during the telehealth appointment 
reported higher levels of satisfaction. Technology is unfor-
tunately fallible; however, as highlighted above, techni-
cal and setup difficulties occurred in less than 20% of the 
telehealth evaluations, adding to the feasibly of utilizing 
telehealth to diagnosis ASD. Notably, despite these techni-
cal and setup difficulties being reported by the providers, 
caregiver satisfaction was unrelated and not impacted. This 
suggests telehealth ASD evaluations can still be a useful 
tool for providers despite the limitations to come with using 
technology. Further exploration is needed into how the dif-
ferent technical and setup difficulties may impact caregiver 
and provider satisfaction.

From a clinical utility perspective, several key consid-
erations from these data emerge with regards to how other 
clinics or hospitals may consider provider and clinician 
satisfaction in the utilization of telehealth ASD evaluations 
moving forward and beyond the current pandemic. More 
specifically, many of the variables examined in the present 
study could be screened for at the time of referral to better 
prioritize triaging children into a telehealth ASD evaluation. 
For example, clinics could consider prioritizing children 
who are more impaired developmentally and with high ASD 
symptoms severity by administering a questionnaire asked 

Variable n Mean (SD) F β t P
Setup Difficulties 25.43 < 0.001*
Yes 45 4.0 (0.8)
No 228 4.3 (0.6)
Note. *p < 0.05; ASD = autism spectrum disorder; SD = standard deviation

Table 4 (continued) 
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At the time of the COVID-19 pandemic, access to diag-
nostic evaluations for children referred for concerns of ASD 
took a significant hit. There were limited tools developed 
for telehealth ASD evaluations, limited use of telehealth 
diagnostic evaluations in this population, and the evidence-
based literature supporting the feasibility and utility is still 
in its infancy. Families were given the option of transition-
ing to virtual appointments or waiting for in-person assess-
ments to resume, with no clear indication of when that may 
occur. Overall, our results build on the feasibility and util-
ity of telehealth ASD evaluations with the large majority of 
providers and caregivers being satisfied and their satisfac-
tion being related to different child characteristics, diag-
nostic outcomes, and aspects of the telehealth evaluation. 
Specifically, caregivers reported higher rates of satisfaction 
for children with lower adaptive skills (communication 
skills, daily living skills, and socialization skills) and greater 
ASD symptom severity, if they had a preference for tele-
health evaluation, and if the provider was certain about their 
child’s diagnosis. For providers, satisfaction was higher for 
children presenting with greater ASD symptom severity, 
there were no technical or setup difficulties, if they provided 
an ASD diagnosis, and if they were certain about their diag-
nosis. The feedback collected by providers and caregivers 
highlight both acceptability of the telehealth model in addi-
tion to key factors to be considered for optimizing the use of 
telehealth in this population. Future work is needed to vali-
date our results and continue the exploration of these, and 
other variables related to provider and caregiver satisfaction 
with telehealth evaluations for ASD.

Acknowledgements We are most grateful to the children and fami-
lies who participated in both the clinical care and research portions 
of this study. We are also very grateful to members of our team that 
supported this project, including our director (Angela Tomlin, PhD.) 
and our social work team (Carrie Fitterling, LCSW & Margo Ramaker, 
LCSW). Additionally, we are grateful to the many providers and LEND 
(Leadership Education in Neurodevelopmental Disabilities) trainees in 
the Division of Developmental Medicine, including Angela Paxton, 
Leah Bode, Allison Etling, Brett Enneking, Maura Rouse, Tybytha 
Ryan, and Alyssa Jones for their contributions to study development 
and data collection and management.

Author Contributions DLR, EH, and CR contributed to the manuscript 
preparation and revisions. DLR contributed to study aims, planned 
analyses, and interpreted the data. QT contributed to study analyses 
and interpretation. CJ contributed to data extraction and preparation, 
and to manuscript revisions. RMK conceptualized and designed the 
study and contributed to data collection and manuscript revisions. All 
authors approved the final manuscript as submitted and agree to be ac-
countable for all aspects of the work.

Declarations
This research was supported by the Robert & 
Helen Haddad Family Foundation and Riley 
Children’s Foundation (award to RMK) and 

who declined a telehealth visit when offered, or the differ-
ences in wait times for in-person and telehealth visits. Gath-
ering this information could increase our understanding of 
the families who felt comfortable choosing telehealth and 
those who did not, which may help providers and fami-
lies in the decision-making process. This may also help 
with triaging patients appropriately to an in-person or vir-
tual evaluation at the time of referral and better understand 
accessibility of an ASD evaluation based on wait times for 
either a telehealth or in-person evaluation.

Our results are also limited and should interpreted with 
caution for patients who are Hispanic/Latinx due to low 
sample size for this population, as well as exclusion of non-
English speaking families. Additionally, caregiver response 
to the follow-up survey was 46%. This return rate exceeded 
those documented in a recent systematic review of patient 
health care and professional survey return rates (Meyer et 
al., 2020). However, it is important to note that our find-
ings may not be representative of all families who engage in 
telehealth ASD evaluation and should be considered when 
interpreting our findings. A notable strength of our study is 
the larger sample size as compared to previous telehealth 
ASD studies (Corona et al., 2021; Juárez et al., 2018). 
Additional work using large samples is critical for mov-
ing the field of telehealth evaluations forward in addition to 
exploring other methods of increasing caregiver participa-
tion in post-evaluation survey collection. Further, important 
questions remain surrounding the longitudinal impact of 
telehealth ASD evaluations on children and their families, 
including the ability to access services and interventions. 
Lastly, future work should include the exploration of medi-
ating factors, such as demographic variables or ASD symp-
tom severity, on caregiver and provider satisfaction with 
ASD telehealth evaluations.

Our sample of providers was also unbalanced with there 
being substantially more psychologist-led telehealth evalu-
ations in comparison to pediatricians; however, this was 
a novelty in comparison to previous work (Corona et al., 
2021; Becevic et al., 2015). Further, we did not control 
for multiple comparisons due to the focused nature of our 
analyses and individual reporting of p-values; however, our 
findings between psychology providers and caregiver satis-
faction may not have survived error correction prompting 
caution when interpreting these results. Lastly, additional 
research is needed to better understand the technology and 
setup barriers that providers encounter during telehealth 
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