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Abstract
As the need for accessible interventions for autism spectrum disorder (ASD) grows, empirically supported telehealth inter-
ventions become increasingly necessary. With the current COVID-19 public health crisis, in-person interventions have 
become largely infeasible; therefore, it is crucial that providers have information regarding the effectiveness of telehealth 
interventions. This systematic review evaluates and synthesizes existing group design research on telehealth ASD interven-
tions. Sixteen articles were evaluated on implementer and child-level intervention outcomes as well as factors that promote 
equitable access to intervention. Findings suggest that telehealth programs are highly acceptable, comparable to face-to-face 
interventions, and can be an effective method of training implementers in interventions. Recommendations for future research 
and for maximizing equitable access to telehealth interventions are presented.
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The prevalence of autism spectrum disorder (ASD) has risen 
over the last several decades, now affecting 1 in 59 chil-
dren in the USA (Baio et al., 2018). As this prevalence has 
increased, so has the need for services to assist individuals 
with ASD. However, empirically supported interventions 
can be difficult to access, due to long waiting lists and the 
lack of intervention specialists, particularly in rural or under-
served communities (Belfer & Saxena, 2006). Many families 
in these areas must manage expensive travel or equipment 
costs to obtain timely intervention (Wacker et al., 2013a).

ASD services have become exceptionally difficult to 
access at the current time, due to guidelines put in place 
worldwide to slow the spread of COVID-19. The Centers 
for Disease Control and Prevention (CDC) have recom-
mended the reduction of group gatherings, dismissal of 
in-person school and extracurricular activities, implemen-
tation of telework practices, and cancellation of non-essen-
tial travel (CDC, 2020). State governments have ordered at 
least 316 million people in 42 states to stay home (Mervosh 
et al., 2020). Applied behavior analysis (ABA) as an ASD 

intervention (Baer et al., 1968) has been classified as an 
essential health service in many states (Snider, 2020), and 
therefore many ABA service providers have been permitted 
to operate as usual. Still, amid growing concerns from fami-
lies and behavioral therapists, as well as increasingly strict 
governmental restrictions, the field of ASD intervention has 
become eager for a more accessible option.

One strategy that has been used to combat the issue of 
lack of accessibility across healthcare fields is the use of 
telehealth practices. Telehealth (also known as “telepractice” 
or “telemedicine”) allows specialists and care providers to 
deliver interventions remotely, using communication tech-
nology such as the internet (Bearss et al., 2018). Telehealth 
is already common practice in several branches of medicine 
(e.g., Dorsey & Topol, 2016; Webb et al., 2010) and psy-
chology (e.g., Kessler et al., 2009). During the COVID-19 
pandemic, certain health clinics have observed a marked 
increase in telehealth services and a decrease in in-person 
visits (Baum et al., 2021). It is clear that telehealth as a form 
of health care delivery is on the rise, and its application in 
hospitals, private clinics, and homes is rapidly growing.

Telehealth practices for ASD intervention and assess-
ment are also increasing, and a growing body of literature 
has examined both the feasibility and effectiveness of these 
methods of delivery (Boisvert et al., 2010; Ferguson et al., 
2019; Meadan & Daczewitz, 2015; Sutherland et al., 2018; 
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Tomlinson et al., 2018). Most telehealth programs in this 
field rely on behavior analysts, psychiatrists, psychologists, 
education specialists, and/or university-based research-
ers to provide training and supervision to teachers, thera-
pists, or caregivers of children with ASD (Boisvert et al., 
2010). Training and supervision provided via telehealth has 
included services such as conducting functional behavior 
assessments (e.g., Wacker et al., 2013b), applying preference 
assessments (e.g., Machalicek et al., 2009), and implement-
ing behavioral interventions (e.g., Vismara et al., 2013). 
ASD intervention via telehealth is not only an effective 
method of teaching interventions and assessments to oth-
ers (Ingersoll et al., 2017; Kaiser et al., 2000), but is also 
largely effective in improving a number of child outcomes — 
namely, reducing challenging behavior (e.g., Lindgren et al., 
2016) and improving communication skills (e.g., Baharav & 
Reisier, 2010; Vismara et al., 2013).

However, one limitation of telehealth-based ASD 
interventions is that the evidence base for these interventions 
for children is largely made up of single-subject research 
designs (SSRDs), as noted in several previous reviews 
(Boisvert et  al., 2010; Ferguson et  al., 2019; Knutsen 
et al., 2016; Tomlinson et al., 2018). SSRDs are useful for 
testing initial intervention efficacy and can demonstrate 
intervention effectiveness and generalizability with careful 
and systematic replication; however, they are inherently 
limited by small sample sizes. Group designs may build 
on single-subject contributions, allowing researchers to 
understand feasibility and effectiveness of interventions in 
real-world settings as well as generalizability to the larger 
population (Smith et al., 2007), helping to build the evidence 
base for an intervention. In order to better understand which 
telehealth interventions are effective, for whom, and for what 
outcomes, it is important to examine interventions that use 
group designs. While some existing reviews (e.g., Ferguson 
et al., 2019) examine both single-subject and group designs, 
their assessments of group interventions are limited by virtue 
of comparing them to SSRDs, which are inherently smaller 
scale and easier to implement. Further, the group designs 
are the minority in these reviews — for example, only 28% 
of the studies included in Ferguson et al. (2019) employed a 
group design. In order to adequately assess the effectiveness 
and generalizability of telehealth-based ASD interventions, 
the current study reviews only those interventions that have 
been rigorously tested in group designs.

Current Study

The present review evaluates and synthesizes existing group 
design research on telehealth interventions for children 
with ASD. Despite the rapidly growing use of telehealth, 
especially in the current global health crisis, there are few 

established guidelines detailing the best practices for imple-
mentation. In order to better understand the effectiveness 
of telehealth in ASD intervention, this review examines 
studies that were tested using experimental group designs. 
Improvements in our collective understanding and applica-
tion of telehealth could have a profound impact on numerous 
healthcare fields and may play a significant role in achieving 
equitable distribution of healthcare services.

Method

Search Strategy

A comprehensive search for telehealth-based ASD interven-
tions was first conducted in April 2020 using three electronic 
databases (PsycINFO, PubMed, and Educational Resources 
Information Center (ERIC)) in psychology, medicine, and 
education. Search terms included those related to ASD 
(autism, ASD, autism spectrum disorder, or autis*) and 
those related to telehealth interventions (telehealth, telemed-
icine, telepractice, teleconsultation, telepsychiatry, elearn-
ing, e-learning, distance learning, online training, remote 
learning, remote consultation, or videoconferenc*). There 
were no restrictions placed on the publication years of the 
search conducted in April 2020, which yielded 532 results. 
After removing duplicates, 448 articles remained.

A subsequent search using the same search terms was 
conducted in January 2021, limiting the publication dates to 
April 2020 through January 2021, in order to identify addi-
tional relevant articles published since the previous search. 
This search yielded 112 results, 30 of which were duplicates, 
resulting in 82 articles from the second search.

Screening

The 448 articles from the initial search in April 2020 
were independently screened by the first and second 
authors by title and abstract for inclusion criteria. To be 
included, articles needed to be peer-reviewed, be pub-
lished in English, examine an evidence-based interven-
tion for ASD, involve intervention delivery via telehealth, 
and use a between-groups comparison in the analyses. 
Determination of what was considered an evidence-based 
intervention was based on the Phase 2 report from the 
National Standards Project of the National Autism Center 
(2015), which lists established interventions for children, 
adolescents, and young adults with ASD. Based on evi-
dence of intervention effectiveness, professional judg-
ment, values and preferences of patients and families, 
and capacity for accurate implementation, the National 
Standards Project identifies 14 established interventions, 
including: behavioral intervention, cognitive behavioral 
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intervention, natural teaching, and parent training. In this 
initial screening, most exclusions were made to articles 
that did not examine an evidence-based intervention for 
ASD or did not use a between-groups comparison. After 
this screening, 20 articles underwent full-text review for 
eligibility, 7 of which did not meet all inclusion criteria. 
This resulted in an initial 13 articles for review.

The updated search in January 2021 resulted in an 
additional 82 articles to be independently screened by the 
two authors, using the same inclusion criteria described 
above. This resulted in four additional articles to undergo 
full-text review for eligibility, one of which did not 
meet all inclusion criteria, bringing the total number of 
included studies from both searches to 16. Figure 1 pro-
vides an illustration of this selection process.

In both screenings, the first and second authors inde-
pendently examined the identified studies against exclu-
sion criteria. The results were compared, and inter-rater 
agreement was determined by dividing the number of 
agreed eligible studies by the total number of studies and 
multiplying by 100. Across the two screenings, overall 
inter-rater agreement between the two authors was 93.6%. 
Disagreements were resolved by discussion until inter-
rater agreement reached 100%.

Quality Indicators

Methodological quality of the studies was rated using a pro-
tocol developed by Reichow et al. (2008), specifically the 
rubric for evaluating the rigor of group designs. This pro-
tocol was chosen over broader metrics (e.g., What Works 
Clearinghouse, 2018) due to its specificity in evaluating 
evidence-based practices in the ASD field. Reichow et al. 
(2008) identify six primary quality indicators for group 
designs necessary for establishing the validity of a study: 
descriptions of participant characteristics, independent var-
iables, comparison conditions, dependent variables, links 
between the research questions and analyses, and statistical 
data analyses. Primary quality indicators receive ratings of 
“high,” “acceptable,” or “unacceptable.” This protocol also 
specifies eight secondary quality indicators of group designs, 
which are elements considered important to research design 
but not necessarily critical to study validity. Secondary indi-
cators include randomization, inter-observer agreement, 
blind raters, generalizability, reporting effect size, and social 
validity. Secondary indicators are rated on a dichotomous 
scale (“evidence” or “no evidence”).

Reichow et al. (2008) also specify a method of synthesiz-
ing quality indicator ratings into an overall rating of strength 
of the research report. There are three possible overall rat-
ings: (1) “strong,” in which a study is rated as “high” on all 
primary quality indicators and shows evidence of at least 
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Fig. 1  Flow diagram for study selection. From: Moher et al. (2009)
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four or more secondary quality indicators; (2) “adequate,” 
in which a study receives “high” ratings on four or more pri-
mary quality indicators with no “unacceptable” ratings and 
shows evidence of at least two secondary quality indicators; 
and (3) “weak,” in which a study receives fewer than four 
“high” ratings on primary quality indicators and/or shows 
evidence of fewer than two secondary quality indicators.

Studies were independently assessed by one of the two 
authors on primary quality indicators, secondary quality 
indicators, and the overall strength of the report. 43.8% of 
articles (7 of 16) were assessed by both the first and second 
authors. These results were compared, and any studies with 
disagreements in primary quality indicators, secondary qual-
ity indicators, and/or overall strength were considered dis-
crepant. Inter-rater agreement was 84.8%, as determined by 
dividing the number of non-discrepant studies by the number 
of total studies and multiplying by 100. All disagreements 
were resolved by discussion until inter-rater agreement 
reached 100%.

Data Extraction

Descriptive study characteristics, study design, details 
regarding the intervention (e.g., intervention implementer, 
telehealth, and coaching components), child outcomes, 
implementer outcomes, and summaries of results were 
extracted by the first author using a customized data extrac-
tion form. The second author independently extracted these 
variables from a randomly selected 37.5% (6 of 16) of the 
included studies. Inter-rater agreement was 93.0%; disagree-
ments were resolved by discussion until inter-rater agree-
ment reached 100%.

Results

Methodological Quality

Overall, the studies included in this review were of mixed 
quality (see Table 1). Three studies were rated as “strong” 
(Hepburn et al., 2016; Ruble et al., 2013; Vismara et al., 
2018), six were rated as “adequate” (Hao et  al., 2021; 
Ingersoll & Berger, 2015; Ingersoll et al., 2016; Kuravackel 
et al., 2018; Lindgren et al., 2016; Shire et al., 2020), and 
seven were rated as “weak” (Blackman et al., 2020; Dai 
et al., 2018; Fisher et al., 2020; Hay-Hansson & Eldevik, 
2013; Marino et al., 2020; Pickard et al., 2016; Vismara 
et al., 2009).

This group of studies provided thorough descriptions of 
participant and interventionist characteristics (16 studies); 
demonstrated a strong link between research questions and 
data analyses (15); gave replicable definitions of independ-
ent variables (13), dependent variables (16), and comparison 

conditions (15); used proper statistical analyses with ade-
quate power (14); and demonstrated comparable attrition 
between groups (12). However, many of these studies failed 
to demonstrate social validity, assess generalization and/or 
maintenance, and use raters who were blind to the treatment 
condition. The individual indicator ratings and overall rat-
ings for each study can be found in Table 1.

Discussion of Study Characteristics

The 16 studies included in this review were summarized and 
coded for the following elements: study design, interven-
tion, participant characteristics, telehealth setting, telehealth 
equipment, implementer outcomes, and child outcomes (see 
Table 2). Each of these elements will now be discussed in 
detail.

Study Design

Four studies compared a group receiving a face-to-face 
intervention with a group receiving the same intervention 
via telehealth (Hao et al., 2021; Hay-Hansson & Eldevik, 
2013; Shire et al., 2020; Vismara et al., 2009). Vismara et al. 
(2009) trained ten therapists to conduct the ESDM interven-
tion and implement a parent coaching model. Five thera-
pists in distant sites were trained via telehealth technology, 
while the other five participated in a face-to-face training. 
Similarly, in Shire et al. (2020), 16 interventionists in urban 
regions received face-to-face training in JASPER, while 11 
interventionists in rural regions received remote support. 
Finally, Hay-Hansson and Eldevik (2013) randomly assigned 
school staff members to receive either video conferencing 
training or on-site training in conducting DTT. Finally, Hao 
and colleagues (Hao et al., 2021) allowed parents to choose 
between an in-person or online training group, and matched 
groups from a greater population based on the child’s age 
and gender and maternal education.

Five studies compared a group receiving intervention via 
telehealth to a control group — either a waitlist condition 
(Dai et al., 2018; Fisher et al., 2020; Hepburn et al., 2016) or 
a group receiving treatment as usual, or TAU (Marino et al., 
2020; Vismara et al., 2018). Hepburn et al. (2016) conducted 
a telehealth version of the Face Your Fears (FYF) interven-
tion with 17 families, comparing the results with secondary 
data from 37 families who qualified for inclusion but waited 
at least 3 months before receiving the FYF intervention. Dai 
et al. (2018) assigned 13 parent–child dyads to a treatment 
group, who received access to a DVD parent training pro-
gram, and 16 dyads to a waitlist control group. Fisher and 
colleagues (Fisher et al. 2020) randomized parents to the 
treatment group or the waitlist control group in dyads in the 
order of enrollment. Marino and colleagues (Marino et al., 
2020) used a randomized block design to assign participants 
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to a tele-assisted group or a control group while balancing 
gender, age, and developmental quotient. Lastly, Vismara 
et al. (2018) randomly assigned 14 parents to a treatment 
group, where they received an ESDM parent coaching 
intervention (P-ESDM) via telehealth, and 10 parents to a 
comparison group. The comparison group received monthly 
videoconferencing sessions and access to a generic website 
designed to reflect TAU services in their communities.

Three studies included a face-to-face intervention 
group, a telehealth intervention group, and a control group 
(Blackman et al., 2020; Kuravackel et al., 2018; Ruble et al., 
2013). Ruble et al. (2013) randomized teacher–child dyads 
into a placebo control condition receiving online autism 
training, face-to-face coaching sessions in the COMPASS 
intervention, or web-based COMPASS coaching sessions. 
Kuravackel et  al. (2018) randomly assigned parents or 
caregivers to receive the C-HOPE intervention via telehealth, 
to receive C-HOPE face-to-face, or to be in a waitlist control 
group. In Blackman et al. (2020), parent–child dyads were 
assigned to groups based on a pre-training assessment to 
ensure that each group had similar initial training abilities. 
Seven parent–child dyads were assigned to receive face-to-
face parent training sessions, six dyads were assigned to 
receive online parent training sessions, and five dyads were 
assigned to a waitlist control group.

Lindgren et al. (2016) retroactively compared data from 
groups that received in-home therapy, a clinic-based tele-
health intervention, or a home-based telehealth intervention. 
The in-home therapy group consisted of 52 families with 
ASD or other developmental disabilities treated between 
1996 and 2009. The clinic-based telehealth intervention 
group included 23 children with ASD treated between 2009 
and 2012. The home-based telehealth intervention group 
included 32 children with ASD treated between 2012 and 
2014.

Three studies compared two different telehealth con-
ditions (Ingersoll & Berger, 2015; Ingersoll et al., 2016; 
Pickard et al., 2016). These articles describe the same trial, 
in which parents were randomly assigned to receive a self-
directed or therapist-assisted version of the ImPACT Online 
intervention.

Intervention

The studies in this review employed seven different 
telehealth-delivered interventions, ranging from more 
structured interventions to those that were more natu-
ralistic and developmentally oriented: applied behavior 
analysis (ABA); Face Your Fears (FYF); Collaborative 
Model for Promoting Competence and Success (COM-
PASS); Improving Parents as Communication Teachers 
(ImPACT) Online; Skills and Knowledge of Intervention 

for Language Learning Success (SKILLS); Joint Attention, 
Symbolic Play, Engagement, and Regulation (JASPER); 
and the Early Start Denver Model (ESDM).

Applied Behavior Analysis (ABA)

Six studies (Blackman et al., 2020; Dai et al., 2018; Fisher 
et  al., 2020; Hay-Hansson & Eldevik, 2013; Lindgren 
et al., 2016; Marino et al., 2020) developed parent training 
interventions focused on basic principles of ABA (Baer 
et al., 1968), an approach built on behaviorism.

Dai et al. (2018) designed a home-based video parent 
training program that reviewed cognitive development, 
challenging behaviors, ABA strategies, and fundamentals 
of the Picture Exchange Communication System. The cur-
riculum included training modules, behavior reviews, vid-
eos demonstrating positive parenting behaviors, and video 
vignettes. Similarly, Fisher and colleagues (Fisher et al., 
2020) developed a parent training program consisting of 
nine multimedia modules describing ABA skills, six of 
which included scripted roleplays.

Blackman et al. (2020) designed six parent training 
modules on introductions to ASD, ABA, behavior man-
agement, challenging behavior, increasing communication, 
and teaching new skills through natural environment train-
ing. The face-to-face intervention group watched these 
modules in person, while the online intervention group 
watched pre-recorded videos. Marino and colleagues 
(Marino et al. 2020) similarly administered one-to-one 
behavioral parent training and coaching on ASD charac-
teristics, behavioral principles, and ABA skills. The tele-
assisted group received this training remotely, while the 
control group received the training in person.

Hay-Hansson and Eldevik (2013) developed an inter-
vention based on discrete trial training (DTT), one of 
the key teaching methods within ABA (Lovaas & Smith, 
2003). The training covered the use of DTT to teach 
matching, receptive labeling, and expressive labeling. 
Experimenters first provided information about DTT and 
modeled two trials, and then provided instructions, mod-
eling, praise, and corrective feedback while the participant 
practiced with their child. Participants received this train-
ing either on-site or via videoconferencing.

Lindgren et  al. (2016) trained parents in functional 
communication training (FCT), another key method used 
in ABA (Carr & Durand, 1985). Behavior consultants 
supervised parents as they conducted functional analy-
ses (FA) and FCT. These weekly coaching sessions were 
conducted via in-home therapy, clinic-based telehealth, or 
home-based telehealth.
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Face Your Fears (FYF)

Hepburn et al. (2016) designed a telehealth version of the 
Face Your Fears intervention (FYF; Reaven et al., 2011), 
a family-focused, cognitive-behavioral group intervention 
for anxiety designed for youth with ASD. The first 6 weeks 
of the intervention reviewed psychoeducational aspects of 
anxiety; the second 6 weeks promoted the development and 
implementation of youth-specific anxiety reduction strate-
gies. Parents served as coaches for their children, identify-
ing useful tools and helping their children practice facing 
targeted fears. The telehealth intervention was individual-
ized to meet the needs of each small group — for example, 
by providing additional support and modifying homework 
assignments as needed.

Collaborative Model for Promoting Competence 
and Success (COMPASS)

Two studies used the Collaborative Model for Promot-
ing Competence and Success (COMPASS; Ruble et al., 
2012a), either in its original school-based format (Ruble 
et al., 2013) or in its adapted home-based format, C-HOPE 
(Kuravackel et al., 2018). Ruble et al. (2013) randomized 
teachers to a group receiving face-to-face coaching ses-
sions, remote coaching sessions, or to a placebo control. 
Every 5 weeks, teachers in the treatment groups met with 
consultants to review videos of teacher-student interactions, 
score child progress, and discuss teaching plans. Teachers 
in the face-to-face group met with consultants in person, 
while teachers in the remote group met with consultants via 
videoconferencing.

Kuravackel et al. (2018) used the C-HOPE intervention, 
an outpatient treatment to promote positive parent and child 
outcomes. Parents participated in both group and individ-
ual sessions to review learning differences specific to ASD, 
evidence-based approaches for managing problem behav-
iors, and information about parent stress and coping strate-
gies. Parents received intervention at either a university or a 
regional telehealth center.

ImPACT Online

Three articles described a study using the ImPACT Online 
intervention (Ingersoll & Berger, 2015; Ingersoll et al., 2016; 
Pickard et al., 2016). ImPACT Online was adapted from 
Project ImPACT, a naturalistic, developmental-behavioral, 
parent-mediated intervention for young children with ASD 
(Ingersoll & Dvortcsak, 2010). Parents in both the self-
directed and therapist-assisted groups were given access to 
the ImPACT Online website, which consisted of 12 lessons. 
Each lesson contained video clips explaining each tech-
nique, a written manual, a self-check quiz, short interactive 

exercises, and a homework assignment. In addition, parents 
in the therapist-assisted group received two 30-min remote 
coaching sessions per week, in which a trained therapist 
guided them in learning the intervention.

Project Skills and Knowledge of Intervention for Language 
Learning Success (SKILLS)

Hao et al. (2021) designed the Project Skills and Knowledge 
of Intervention for Language Learning Success (SKILLS) 
intervention based closely on the ImPACT program 
(Ingersoll & Dvortcsak, 2010). SKILLS specifically 
targeted parents’ intervention implementation and children’s 
communication skills within the context of daily routines 
and play. This study compared parents receiving the SKILLS 
program in an online format to those receiving the same 
intervention in person.

Joint Attention, Symbolic Play, Engagement, 
and Regulation (JASPER)

Shire et al. (2020) delivered training in Joint Attention, Sym-
bolic Play, Engagement, and Regulation (JASPER; Kasari 
et al., 2006, 2008), an intervention designed to facilitate chil-
dren’s social engagement, nonverbal and spoken communi-
cation, and play skills. Senior trainers completed training 
in JASPER implementation and coaching. Interventionists 
were then trained by senior trainers through workshops and 
practice with weekly feedback. After this training, interven-
tionists each conducted intervention with two children for 
another 12 weeks while receiving weekly support via either 
face-to-face or remote meetings.

Early Start Denver Model (ESDM)

Two studies implemented the Early Start Denver Model 
(ESDM; Rogers et  al., 2009; Vismara et  al., 2009), an 
intervention for infants and toddlers with ASD (Vismara 
et  al., 2009, 2018). In Vismara et  al. (2009), therapists 
spent 5 months learning the teaching principles, interven-
tion techniques, goal development, data collection methods, 
and fidelity system of ESDM. They then spent 5 months 
learning how to educate parents in conducting ESDM. These 
training sessions were conducted either in person or via tele-
health technology. Therapists then practiced the ESDM with 
families in weekly 1-h treatment sessions for 5 to 6 weeks. 
Vismara et al. (2018) examined parent training for ESDM 
(P-ESDM) delivered via telehealth with weekly coaching 
and access to an ESDM website. P-ESDM was compared to 
a community TAU telehealth condition, where parents had 
monthly videoconferencing and access to a website about 
their child’s community intervention.
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Participant Characteristics

Implementer Characteristics

A total of 453 intervention implementers were included 
across studies, 227 of whom were trained to deliver inter-
vention via telehealth. Ingersoll and Berger (2015), Ingersoll 
et al. (2016), and Pickard et al. (2016) examined different 
outcomes from the same trial; therefore, participants from 
these studies (both adult and child) were counted only once. 
Parents were the most common implementers of intervention 
— twelve studies targeted parents as mediators of interven-
tions (Blackman et al., 2020; Dai et al., 2018; Fisher et al., 
2020; Hao et al., 2021; Hepburn et al., 2016; Ingersoll & 
Berger, 2015; Ingersoll et al., 2016; Kuravackel et al., 2018; 
Lindgren et al., 2016; Marino et al., 2020; Pickard et al., 
2016; Vismara et al., 2018). Two studies (Hay-Hansson & 
Eldevik, 2013; Ruble et al., 2013) targeted teachers in class-
room settings. Two studies (Shire et al., 2020; Vismara et al., 
2009) targeted therapists as implementers over the course of 
the telehealth intervention — though it should be noted that 
Vismara et al. (2009) initially used telehealth to train thera-
pists, who subsequently coached parents in the intervention.

Child Characteristics

Children in the included studies ranged in age from 
12 months to 19 years (N = 451 children). Eleven studies 
targeted children ranging from early to middle childhood 
— generally from 2 to 9 years old (Blackman et al., 2020; 
Dai et al., 2018; Hao et al., 2021; Ingersoll & Berger, 2015; 
Ingersoll et al., 2016; Lindgren et al., 2016; Marino et al., 
2020; Pickard et al., 2016; Ruble et al., 2013; Shire et al., 
2020; Vismara et al., 2009). One study (Vismara et al., 2018) 
only included toddlers 18–28 months in age. Age ranges for 
three other studies started in childhood and extended into 
adolescence (5–14 years, Hay-Hansson & Eldevik, 2013; 
7–19 years, Hepburn et al., 2016; 3–12 years, Kuravackel 
et al., 2018). All children had an ASD diagnosis. One study 
(Fisher et al., 2020) did not include a child group at all, but 
rather had parents practice the intervention with an unspeci-
fied family member.

Telehealth Setting

The telehealth setting was reported in twelve studies. Five 
studies state that the intervention took place at home (Dai 
et al., 2018; Fisher et al., 2020; Hepburn et al., 2016; Ingersoll 
& Berger, 2015; Vismara et al., 2018), though presumably the 
intervention described by Ingersoll et al. (2016) and Pickard 
et al. (2016) did as well. Three other studies took place in 
either the home or clinic/telehealth center setting, depend-
ing on which condition participants were randomized to 

(Lindgren et al., 2016; Marino et al., 2020; Shire et al., 2020). 
Telehealth training in Kuravackel et al. (2018) took place at 
a regional telehealth center. Telehealth-trained therapists in 
Vismara et al. (2009) were trained at a telehealth equipped 
facility, but the parent training portion of this study took place 
in person for both the telehealth and face-to-face groups. Two 
studies took place in the school setting (Hay-Hansson & 
Eldevik, 2013; Ruble et al., 2013).

Telehealth Equipment

Six studies (Dai et al., 2018; Fisher et al., 2020; Hay-Hansson 
& Eldevik, 2013; Ingersoll & Berger, 2015; Lindgren et al., 
2016; Ruble et al., 2013) clearly described the provision of 
equipment to intervention implementers. Equipment provided 
generally included a computer, webcam, and/or necessary 
hardware (e.g., DVD player, video camera, headphones) or 
software, especially if participants did not have access to 
these. Ingersoll and Berger (2015) also described providing 
access to high-speed Internet based on participant need. Pre-
sumably these same provisions were made in Ingersoll et al. 
(2016) and Pickard et al. (2016), though not stated. Pickard 
et al. (2016) did, however, mention that participants were 
invited to contact research staff with any technology-related 
issues. Two additional studies (Kuravackel et al., 2018; 
Vismara et al., 2009) reported that computer equipment was 
available at their telehealth sites.

Implementer Outcomes

All of the studies in this review included measures of imple-
menter outcomes. These outcomes included elements related 
to learning and implementation of the intervention (e.g., 
knowledge of the intervention, implementer-child interac-
tions, implementation of the intervention, engagement in 
the intervention, fidelity), elements related to feasibility 
and acceptability of the intervention, and elements related 
to self-perception (e.g., sense of competence, stress).

Intervention Knowledge

Implementer knowledge of the relevant intervention was 
as an outcome measure in three studies (Blackman et al., 
2020; Dai et al., 2018; Ingersoll & Berger, 2015). All 
were assessed pre- and post-intervention using multiple-
choice quizzes created from material taught in the respec-
tive interventions. Implementers who received training 
increased in intervention knowledge across all three stud-
ies. Control groups in Dai et al. (2018) and Blackman 
et al. (2020) did not improve in intervention knowledge. 
There were no differences in intervention knowledge based 
on treatment modality, either in-person vs. telehealth 
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(Blackman et  al., 2020) or self-directed vs. therapist-
assisted (Ingersoll & Berger, 2015).

Implementer‑Child Interactions

Blackman et al. (2020) used implementer-child interac-
tions as an outcome measure, recording the frequency of 
positive and negative parent–child interactions during a 
5-min play session pre- and post-intervention. The propor-
tion of positive interactions significantly increased from 
pre- to post-intervention for parents receiving face-to-face 
training and those receiving online training, but there were 
no significant improvements for parent–child dyads in the 
waitlist control group.

Intervention Implementation

Fisher and colleagues (Fisher et  al., 2020) used the 
Behavioral Implementation of Skills for Work Activi-
ties (BISWA; Fisher et al., 2014) and Behavioral Imple-
mentation of Skills for Play Activities (BISPA; Fisher 
et al., 2014) to assess intervention implementation skills. 
Observers scored whether or not parents correctly imple-
mented an intervention skill at each opportunity for imple-
mentation. The BISWA examines instruction delivery, 
responding to correct responses, responding to problem 
behavior, and prompting; the BISPA focuses on descrip-
tive praise, delivery of reinforcement, and extinction. Par-
ents in the treatment group showed significant increases 
on both the BISWA and BISPA, while parents in the wait-
list control group did not. Researchers also measured the 
percentage of skills mastered on the BISWA and BISPA; 
similarly, parents in the treatment group showed signifi-
cant increases while parents in the control group did not.

Engagement

Implementer engagement was used as an outcome measure 
in two studies, both of which used electronic tracking to 
calculate metrics of engagement, such as number of logins 
to the website and average duration of time spent on the 
website. Ingersoll and Berger (2015) reported that all par-
ents had a high rate of program engagement, although par-
ents receiving the therapist-assisted intervention demon-
strated significantly greater engagement, both in terms of 
number of logins and time spent on the website. Vismara 
et al. (2018) reported that parents receiving the P-ESDM 
telehealth intervention were more engaged with the web-
site and with therapists than parents receiving community-
based interventions.

Intervention Fidelity

Eight studies used implementer (parent, teacher, or thera-
pist) intervention fidelity as an outcome measure (Hao et al., 
2021; Hay-Hansson & Eldevik, 2013; Ingersoll & Berger, 
2015; Ingersoll et al., 2016; Ruble et al., 2013; Shire et al., 
2020; Vismara et al., 2009, 2018). Overall, implementers 
in telehealth groups appeared to make gains in intervention 
fidelity across studies.

Five studies coded implementers’ use of intervention 
strategies from videotaped sessions (Ingersoll & Berger, 
2015; Ingersoll et al., 2016; Shire et al., 2020; Vismara 
et al., 2009, 2018). Three studies (Hao et al., 2021; Shire 
et al., 2020; Vismara et al., 2009) reported that implement-
ers (therapists and parents, respectively) in telehealth and 
in-person groups both made significant gains in fidelity, with 
no differences in improvement between groups. Vismara 
et al. (2018) reported significant differences in proportions 
of parents who met P-ESDM intervention fidelity at study 
exit, with more parents in the treatment group reaching fidel-
ity than parents in the community TAU group. In Ingersoll 
and Berger (2015) and Ingersoll et al. (2016), both thera-
pist-assisted and self-directed groups of parents improved 
in intervention fidelity across time, although the therapist-
assisted group made significantly greater gains in fidelity.

Two studies used live observational assessments of fidel-
ity (Hay-Hansson & Eldevik, 2013; Ruble et al., 2013). 
In Ruble et al. (2013), independent consultants rated the 
degree to which teachers followed the recommended plan for 
each coaching session. Teacher fidelity was between 79 and 
90%, with no significant differences between the online and 
face-to-face intervention groups. Hay-Hansson and Eldevik 
(2013) used the Evaluation of Therapeutic Effectiveness 
scoring sheet (ETE; Eldevik et al., 2013), which measures 
competence in DTT implementation. Average ETE scores 
for both the in-person group and the telehealth group sig-
nificantly improved over intervention, which was maintained 
at follow-up.

Satisfaction/Acceptability

Nine studies used implementer satisfaction or treatment 
acceptability rating as an outcome measure (Dai et al., 2018; 
Fisher et al., 2020; Hepburn et al., 2016; Ingersoll & Berger, 
2015; Kuravackel et al., 2018; Lindgren et al., 2016; Pickard 
et al., 2016; Vismara et al., 2009, 2018). All nine adminis-
tered a quantitative survey asking implementers to rate fac-
tors such as overall satisfaction, intervention acceptability, 
and website usability; one study also randomly selected 
ten parents to complete an additional qualitative interview 
(Pickard et al., 2016). Implementers reported overall high 
program satisfaction across studies.
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Six studies reported no significant differences in satisfac-
tion between face-to-face and online intervention groups 
(Hepburn et al., 2016; Ingersoll & Berger, 2015; Kuravackel 
et al., 2018; Lindgren et al., 2016; Pickard et al., 2016; 
Vismara et al., 2009). In Vismara et al. (2018), however, par-
ents receiving the P-ESDM telehealth intervention reported 
significantly higher satisfaction and confidence following the 
intervention than parents receiving a community-based inter-
vention. Dai et al. (2018) only administered the satisfaction 
survey to parents in the telehealth treatment group, and the 
group rated the overall program as acceptable and effective. 
Ingersoll and Berger (2015) reported a marginally significant 
effect whereby parents in the therapist-assisted intervention 
group were more satisfied with the program than parents 
in the self-directed group. Similarly, Pickard et al. (2016) 
reported that parents in the therapist-assisted group found 
intervention content to be more accessible and perceived more 
improvements in children’s social communication skills than 
did parents in the self-directed group.

Additionally, parents randomly assigned to the additional 
qualitative assessment administered by Pickard et al. (2016) 
participated in a 30–45-min semi-structured interview about 
their overall perception of the intervention and their experi-
ence of support during the intervention. While parents in 
both the therapist-assisted and self-directed groups reported 
positive perceptions about the acceptability of intervention 
techniques, parents in the therapist-assisted group spontane-
ously endorsed the acceptability of the program more than 
twice as frequently as parents in the self-directed group.

Feasibility

Two studies directly assessed program feasibility (Hepburn 
et al., 2016; Pickard et al., 2016). Hepburn et al. (2016) 
tracked families’ attendance, major life changes, and techni-
cal difficulties through a participant monitoring form. About 
6% of sessions were significantly impacted by technical 
glitches, and 41% of families were disconnected at least once 
during the ten session intervention. Pickard et al. (2016) 
asked select parents about the feasibility of the online inter-
vention during semi-structured interviews. Parents appreci-
ated the flexibility of having access to an online program; in 
particular, parents in the self-directed group were three times 
more likely to endorse program flexibility than parents in the 
therapist-assisted group. Parents in the self-directed group 
were also nearly twice as likely to emphasize time require-
ments as a barrier to program participation than those in the 
therapist-assisted group.

Sense of Competence

Five studies used implementer sense of competence or self-
efficacy as an outcome measure (Blackman et al., 2020; Dai 

et al., 2018; Hepburn et al., 2016; Ingersoll et al., 2016; 
Kuravackel et al., 2018). Three of these used the Parent-
ing Sense of Competence Scale (PSOC; Gibaud-Wallston 
& Wandersmann, 1978; Ohan et al., 2000) to assess sense 
of competence (Blackman et al., 2020; Hepburn et al., 2016; 
Ingersoll et al., 2016). Results were mixed. Hepburn et al. 
(2016) and Ingersoll et al. (2016) both reported significant 
changes in parent PSOC scores, indicating that parents’ 
sense of competence increased over the course of interven-
tion. However, Blackman et al. (2020) found no significant 
changes in PSOC scores between groups or across time.

Dai et al. (2018) used a revised version of the Early Inter-
vention Parenting Self-Efficacy Scale (EIPSES; Guimond 
et al., 2008) to assess parents’ perceptions of their com-
petence at baseline and post-intervention. Treatment and 
control groups did not significantly differ in their change in 
EIPSES score from baseline to post-intervention, but item 
level analyses suggested that parents in the treatment group 
became more confident in their parenting abilities over time, 
while parents in the control group became less confident 
over time.

Kuravackel et al. (2018) administered the Being a Parent 
Scale (BPS; Johnston & Mash, 1989) to measure parents’ 
views of their own competence. Parents who received the 
face-to-face intervention and parents who received the tel-
ehealth intervention expressed gains in competence pre- to 
post-intervention, with no significant differences between 
the two groups.

Stress

Parent stress was used as an outcome measure in four studies 
(Blackman et al., 2020; Ingersoll et al., 2016; Kuravackel 
et al., 2018; Marino et al., 2020). Three of these studies used 
the Parenting Stress Index – Short Form (PSI-SF; Abidin, 
1995) to measure parent-reported stress (Blackman et al., 
2020; Kuravackel et al., 2018; Marino et al., 2020). Marino 
and colleagues (Marino et al., 2020) found that parents in 
the tele-assisted condition experienced a significant decrease 
in stress following the intervention and reported feeling bet-
ter able to face stress than parents in the in-person condi-
tion. Kuravackel et al. (2018) found that parents experienced 
significant decreases in stress over the course of interven-
tion, with no differences between the face-to-face and tel-
ehealth trained groups. On the other hand, Blackman et al. 
(2020) reported no significant changes in parent stress over 
intervention.

Ingersoll et al. (2016) used the Family Impact Question-
naire (FIQ; Donenberg & Baker, 1993) to measure parental 
stress and parental perceptions of the child. Parents in both 
the self-directed and therapist-assisted groups rated them-
selves as experiencing less stress at post-intervention, with 
no significant difference between groups. Parents in the 
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therapist-assisted group reported significantly more positive 
perceptions of their children at post-intervention than those 
in the self-directed group, although the self-directed group 
also showed marginally significant increases in positive per-
ceptions of their children from pre- to post-intervention.

Child Outcomes

Various child-level outcomes were targeted across the 
included studies. Child outcomes included language and 
social communication, adaptive skills, reduction in chal-
lenging behavior, play skills, and IEP goal progress. Four 
studies in this review did not include measures of child out-
comes. While Lindgren et al. (2016) included three child-
level outcomes in their study (problem behavior, manding, 
and task completion), the study is not included in this section 
of the review as child outcomes were examined using single-
subject analyses rather than group-level analyses.

Language and Social Communication

Children’s language and social communication were targeted 
as outcomes of telehealth interventions in six studies (Hao 
et al., 2021; Ingersoll et al., 2016; Pickard et al., 2016; Shire 
et al., 2020; Vismara et al., 2009, 2018). Of these, five used 
observational measures to examine these outcomes, three 
of which coded social communication behaviors from par-
ent–child interactions. These included outcomes such as the 
child’s spontaneous and prompted use of language targets 
(Ingersoll et al., 2016); morphosyntactic complexity (Hao 
et al., 2021); spontaneous, functional, and socially directed 
verbal utterances (Vismara et al., 2009, 2018); nonverbal 
initiations of joint attention (Vismara et al., 2018); and atten-
tion and social initiations (Vismara et al., 2009, using the 
Child Behavior Rating Scale; Mahoney & Wheeden, 1998). 
Meanwhile, Shire et al. (2020) coded initiations of joint 
attention and requesting from a structured direct assessment 
(Early Social Communication Scales; Mundy et al., 2003). 
Children were reported to have made gains in observable 
language and social communication outcomes across stud-
ies. Only Ingersoll et al. (2016) found a marginally signifi-
cant time by treatment group interaction, such that children 
in the therapist-assisted group made marginally more gains 
in language target use over those in the self-directed group. 
There were no other reported group differences based on 
treatment modality on these outcomes.

Two studies used parent-reported measures to assess 
changes in child language and communication. Ingersoll 
et  al. (2016) reported parent-reported changes in chil-
dren’s expressive vocabulary using the MacArthur-Bates 
Communicative Development Inventory (Fenson et  al., 
2006). Pickard et al. (2016) used a 49-item parent survey 
to assess several outcomes, including perceived child social 

communication gains. Parents reported child language and 
communication improvement in both studies; only Pickard 
et al. (2016) reported differences by treatment group over 
time. Parents in the therapist-assisted telehealth training 
group reported greater perceived child social communication 
gains than those in the self-directed training group.

Adaptive Skills

Ingersoll et al. (2016) examined parent-reported adaptive 
skills using the Vineland Adaptive Behavior Scales, second 
edition (VABS-II; Sparrow et al., 2005). The VABS-II is a 
standardized parent interview that covers various domains, 
including communication, daily living skills, socialization, 
and motor skills. Children in both the therapist-assisted and 
self-directed groups made gains in the VABS-II commu-
nication domain over time. However, only children in the 
therapist-assisted group made significant gains in the social 
domain, indicating improvement in parent-reported social 
skills.

Behavior

Three studies (Hepburn et  al., 2016; Kuravackel et  al., 
2018; Marino et al., 2020) used parent reports of children’s 
behavior as an outcome. Kuravackel et al. (2018) used the 
Eyberg Child Behavior Inventory (ECBI; Eyberg & Pincus, 
1999), which assesses children’s problem behaviors (e.g., 
oppositional defiant behavior). Kuravackel et al. (2018) 
reported reductions in problem behavior over time for all 
groups post-intervention. No differences by treatment group 
(in-person vs. telehealth vs. waitlist control) or treatment 
across time were reported. Hepburn et al. (2016) examined 
parent-reported youth anxiety symptoms across time using 
the Screening for Childhood Anxiety and Related Emotional 
Disorders (SCARED; Birmaher et al., 1999), a checklist 
for anxiety risk. Parents in the telehealth group reported a 
significant reduction in their children’s anxiety symptoms 
compared to a waitlist control group. Marino and colleagues 
(Marino et al., 2020) used the Home Situation Questionnaire 
(HSQ-ASD; Chowdhury et al., 2016) to assess severity of 
disruptive and noncompliant child behavior, as reported by 
parents. Parents in the tele-assisted group reported a signifi-
cant decrease in their child’s disruptive behavior.

Play

Three studies used play skills as child-level outcomes of 
intervention (Shire et al., 2020; Vismara et al., 2009, 2018). 
Shire et al. (2020) examined increases in play skills using 
the Structured Play Assessment (Ungerer & Sigman, 1981), 
which is designed to measure spontaneous play across vari-
ous developmental play levels (e.g., simple play to symbolic 
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play). Discrete spontaneous play acts and levels were coded 
by observers. While children with therapists in both the face-
to-face and remote training groups showed improvements 
specifically in play types (i.e., higher play diversity) and 
symbolic play types, children with therapists in the face-to-
face group showed slightly greater improvement in total play 
types. There were no differences between treatment groups 
in improvements in symbolic play.

Vismara et al. (2009) and Vismara et al. (2018) coded 
children’s play acts from parent–child free play. Imitated 
functional play (with and without objects) completed within 
3 s of a parent’s modeled actions was coded. Vismara et al. 
(2009) reported that imitation (which also included imi-
tated verbal utterances) did not change over the course of 
intervention, nor did it differ based on treatment group (tel-
ehealth vs. face-to-face training for interventionists, who 
then trained parents in the intervention). On the other hand, 
Vismara et al. (2018) reported that children with parents in 
the telehealth treatment group (P-ESDM) had higher rates 
of imitation compared to children in the community TAU 
telehealth group.

Progress Toward IEP Goals

Ruble et  al. (2013) conducted a school-based interven-
tion, in which student progress on IEP goals was measured. 
As IEP progress is individualized based on each student’s 
goals and skills, student progress was measured using Psy-
chometrically Equivalence Tested Goal Attainment Scal-
ing (PET-GAS; Ruble et al., 2012b), which allowed for 
between-groups comparability. Coders independently rated 
goals that teachers demonstrated during instructional obser-
vations. Results indicate that students with teachers in the 
web-based coaching group made greater improvements on 
the PET-GAS than students with teachers in the placebo 
control group. There were no differences between the web 
and face-to-face coaching groups.

Discussion

This literature review provides insight into the rapidly 
expanding field of telehealth as a means for ASD treat-
ment. As telehealth technology becomes increasingly com-
mon, there is a need for large-scale research on its use in 
the field of ASD (Boisvert et al., 2010; Ferguson et al., 
2019; Knutsen et al., 2016; Tomlinson et al., 2018). This 
review suggests that implementer-mediated ASD interven-
tions executed within a telehealth model can have significant 
positive outcomes for both implementers and children. Trials 
that compared telehealth-based interventions to a control 
condition favored the telehealth condition on both imple-
menter and child outcomes, indicating that telehealth can 

be an effective way of training others in ASD interventions. 
This has important implications for intervention delivery, 
especially for those families that might not have access to 
high-quality interventions otherwise. Results support previ-
ous literature stating that telehealth can be a cost- and time-
effective method of disseminating services to the broader 
ASD population, and that receiving these interventions — 
even if not delivered in-person, as is traditionally done — 
improves outcomes over no services or community TAU 
(Knutsen et al., 2016).

There were generally no significant group differences in 
outcomes in trials comparing telehealth to a face-to-face 
intervention. Seeing as interventions varied from more struc-
tured approaches (e.g., DTT) to naturalistic developmental 
behavioral interventions (e.g., ESDM, JASPER, Project 
ImPACT), this finding suggests that many different types 
of interventions can effectively be trained and delivered via 
telehealth. More importantly, this indicates that telehealth-
based intervention training can be just as effective as in-
person training on a range of outcomes. Notably, fidelity of 
implementation at the implementer level and social com-
munication outcomes at the child level were comparable 
across groups.

Two exceptions to this finding were discussed in Blackman 
et al. (2020) and Shire et al. (2020). Blackman et al. (2020) 
compared in-person, telehealth, and control conditions on 
ABA training. Parents in the in-person condition and tel-
ehealth condition both had higher positive interactions with 
their children than controls at the end of intervention; still, 
there was a significant difference between the in-person and 
telehealth groups, such that parents in the in-person condi-
tion showed greater gains. This may be due to the nature of 
the telehealth condition in this study (watching pre-recorded 
videos of training modules without access to a trainer in 
real-time), which differs from many of the other telehealth 
conditions included in this review, in which implementers 
received live coaching and feedback. Shire et al. (2020) com-
pared telehealth vs. face-to-face training of interventionists 
in JASPER. Children with therapists who were trained in-
person made greater improvements in play types over those 
with therapists trained remotely. JASPER is a modular treat-
ment that utilizes complex intervention strategies, requiring 
that therapists understand the developmental progression of 
children’s play and language as well as balance joint engage-
ment and regulation. It may be that there is a specific compo-
nent of JASPER related to teaching play skills that is better 
taught and learned in-person, where skills can be modeled 
in real time.

Several studies compared conditions with varying tel-
ehealth delivery models. In those that examined the Project 
ImPACT Online trial (Ingersoll & Berger, 2015; Ingersoll 
et al., 2016; Pickard et al., 2016), parents received either 
self-directed online training or online training with coaching 
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(therapist-assisted training). Parents in the therapist-assisted 
condition demonstrated gains over those in the self-directed 
conditions across a range of outcomes. Children in the thera-
pist-assisted intervention group showed greater improvement 
in adaptive skills and made marginally more gains in social 
communication outcomes over those in the self-directed 
intervention group (Ingersoll et al., 2016; Pickard et al., 
2016). These findings are consistent with prior research 
comparing synchronous and asynchronous models of online 
education delivery. Studies suggest that synchronous models 
boost motivation and provide more opportunities for learn-
ing basic information (Hrastinski, 2008), and are rated by 
students as more beneficial (Heuberger & Clark, 2019), as 
compared to asynchronous models. This distinction high-
lights the importance of coaching, suggesting that telehealth 
programs should be designed to provide implementers with 
real-time and ongoing clinician contact when possible. 
While provision of information is useful, being able to hear 
feedback, ask questions, and receive support throughout the 
training process may facilitate greater improvements on both 
child- and implementer-level outcomes.

Recommendations for Future Research and Practice

While there has been an increase in group designs of tel-
ehealth interventions, there remains a strong need for more 
large-scale randomized controlled trials. The vast majority 
of studies examining ASD interventions via telehealth are 
SSRDs, and the majority of the existing group designs have 
relatively small sample sizes (Ferguson et al., 2019; Vismara 
et al., 2009). Therefore, it is difficult to make comparisons 
between populations or generalize findings based on current 
literature. As the field of telehealth research grows, robust 
group designs — particularly those comparing telehealth to 
another active treatment — are necessary in order to build 
evidence for this type of intervention delivery. Addition-
ally, assessments of methodological quality revealed a lack 
of social validity, follow-up assessments, and blind raters. 
Only 9 out of the evaluated 16 studies (56.3%) reported 
effect sizes, making it difficult to synthesize quantitative 
data and compare effectiveness across studies. The addi-
tion of these factors in the design of future research would 
greatly strengthen our understanding of the effectiveness of 
telehealth interventions.

The majority of articles discussed in this literature review 
focused on young children, with only three studies including 
adolescents (Hay-Hansson & Eldevik, 2013; Hepburn et al., 
2016; Kuravackel et al., 2018). No studies were specifically 
designed for children in late elementary, middle, or high 
school. This underscores an area of need, as well as a gap in 
our knowledge regarding how effective telehealth interven-
tions may be for these age groups.

Future research conducted on telehealth services should 
continue to assess a variety of both implementer and child 
outcomes. Many of the studies included in this review exam-
ined treatment acceptability as an outcome for assessing ini-
tial feasibility of a treatment; however, other implementer 
outcomes, such as changes in behavior, attitude, well-being, 
or fidelity, may become more important as interventions are 
scaled up and become more widely disseminated. These 
implementer-level factors may also interact with the effec-
tiveness of the intervention or modality and should be con-
sidered a potential mechanism for change in child outcomes.

Additionally, most studies including child outcomes in 
this review focused on increasing communication skills (e.g., 
Ingersoll et al., 2016) and decreasing challenging behavior 
(e.g., Kuravackel et al., 2018), but only Shire et al. (2020) 
targeted core impairments in ASD such as joint attention 
(Loveland & Landry, 1986). Researchers and practitioners 
may consider expanding the scope of telehealth intervention 
to include interventions targeting such core skills.

Furthermore, much of the research in this field to date has 
relied on parent report of both parent and child outcomes. As 
parents are not blind to treatment conditions, this may lead 
to biased results. While parent reports of satisfaction and 
perceived support are important, it is crucial that researchers 
also consider clinician reports of child behavior outcomes 
and parent implementation outcomes. Corroborating results 
between parent and clinician reports will likely provide the 
most accurate results when assessing effectiveness. Future 
research may also consider parent outcomes as a moderator 
of the effect of intervention on child outcomes, and vice 
versa. For example, it is plausible that parents who feel sup-
ported and empowered are more successful in implementing 
interventions with their children. On the other hand, parents 
may feel more stressed and less motivated to successfully 
implement intervention if their children are significantly 
struggling with a particular skill. While these relationships 
have not been identified in regard to telehealth interventions, 
they have been seen in other studies of caregiver-mediated 
ASD interventions (Strauss et al., 2012). Researchers must 
obtain unbiased data regarding both parent and child out-
comes to examine this potential bidirectional relationship.

In addition, telehealth programs should be designed to 
provide implementers with ongoing clinician contact. While 
simple training information is important, it is crucial that 
implementers are also able to hear feedback, ask questions, 
and receive support throughout their training process. Par-
ents receiving ongoing therapist support demonstrate greater 
engagement and satisfaction with the intervention (Ingersoll 
& Berger, 2015) and report greater gains in child outcomes 
(Ingersoll et al., 2016; Pickard et al., 2016). Having access 
to a clinician in real-time appears to be an important piece in 
effective learning and intervention implementation.
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As telehealth is a relatively new form of healthcare 
delivery, little research has examined the aspects of these 
online interventions that are crucial for long-term success. 
For example, there are few guidelines as to how intensive 
and rigorous an online intervention must be to produce 
the best outcomes. The relatively short-term interven-
tions examined in this review provide promising results, 
but research on the long-term effectiveness of telehealth 
interventions is essential going forward.

Lastly, few studies make note of deliberate efforts to 
make telehealth interventions accessible to a wider range 
of families, aside from providing access to hardware, soft-
ware, and the Internet (Dai et al., 2018; Hay-Hansson & 
Eldevik, 2013; Ingersoll & Berger, 2015; Lindgren et al., 
2016; Ruble et al., 2013). Research has identified racial, 
socioeconomic, and geographic disparities that affect 
access to diagnostic services and treatment for children 
with ASD (Liptak et  al., 2008; Magaña et  al., 2012; 
Murphy & Ruble, 2012). ASD diagnoses occur later, on 
average, for African American and Latino children (Mandell 
et al., 2002), and access to ASD services is limited for 
racial and ethnic minorities and families with low levels of 
education (Thomas et al., 2007). It is clear that we must be 
deliberate about decisions related to the accessibility and 
effectiveness of these interventions in order to equitably 
meet families’ needs.

This lack of accessibility must be targeted in research 
design, recruitment, intervention implementation, and 
reporting of data. Few studies in this review describe 
recruitment practices, making it difficult for this review 
to make claims about recruitment equitability. Going for-
ward, researchers must be intentional about recruiting from 
underserved communities and reporting these practices. 
Researchers and interventionists should work directly with 
community members to develop interventions that are acces-
sible to all families (Jones & Wells, 2007). Policymakers 
can contribute to the accessibility of services by aiming to 
support families such as those in underserved communities, 
those with low incomes, those with low levels of education, 
and those from minority backgrounds. In actively attempt-
ing to reach these families, policy makers, researchers, and 
interventionists alike may be able to increase family and 
community health service resources.

Another potential avenue for providing equitable services 
to children with ASD is to provide these interventions in 
school settings. As they get older, most children with 
ASD receive intervention services through their schools 
(Brookman-Frazee et al., 2009; Sindelar et al., 2010). Two 
studies (Hay-Hansson & Eldevik, 2013; Ruble et al., 2013) in 
this review trained teachers to implement interventions with 
their students, but more are needed in order to maximize 
access to interventions. Training teachers and other school 
staff in ASD interventions via telehealth presents an exciting 

new opportunity to reach students who may not otherwise 
benefit from these interventions.

Conclusion

Overall, the expansion of telehealth use in the field of ASD 
intervention has great potential and has begun to provide 
services to many underserved individuals. Given the par-
ticularly urgent need for increased accessibility to services at 
the present time, it is crucial that researchers, policymakers, 
and clinicians continue to assess the quality and accessibility 
of these telehealth interventions. Through ongoing evalu-
ation and implementation of the recommended strategies, 
researchers and interventionists will move closer to the goal 
of equitable access to effective health services for individu-
als with ASD.
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