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Telehealth delivery of applied behavior analysis treatment has focused on supervision or staff
and parent training, rather than the direct delivery of treatment to clients. The novel coronavi-
rus (COVID-19) crisis had the potential to significantly disrupt access to direct treatment for
individuals with autism. We report a sample of 17 cases that transitioned from in-person to
telehealth delivery of treatment when shelter-in-place orders were issued. Of these cases, 76% of
participants transitioned to technician-delivered telehealth services whereas the rest transitioned
to a caregiver-implemented telehealth model. Participants continued to access a similar dosage
of treatment hours per week in spite of the treatment model transition (in-person M = 12;
telehealth M = 11) and maintained or improved correct independent responding across all tar-
gets from in-person treatment (M = 75%) to telehealth treatment (M = 80%). These findings
provide initial evidence that some clients with autism benefit from technician-delivered
telehealth services.
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Telehealth is defined by the Health Resources
and Services Administration as the “use of elec-
tronic information and telecommunication tech-
nologies to support and promote long-distance
clinical health care, patient and professional health-
related education, public health and health admin-
istration” (Health Information Technology, 2017,
para 1). Importantly, telehealth is a means of deliv-
ering health care services rather than a distinct or
separate healthcare service. This unique means of

service delivery allows providers to deliver the
healthcare service directly to the client without
requiring the client to travel to receive care. Pro-
vider travel time to deliver care is also reduced,
thus overcoming barriers such as geographic isola-
tion and limited access to qualified professionals
(Lerman et al., 2020; Pollard et al., 2017;
Rispoli & Machalicek, 2020).
Telehealth has been employed for almost two

decades in the delivery of applied behavior ana-
lytic (ABA) assessment and treatment services
(Tomlinson et al., 2018). Individuals with autism
spectrum disorders (ASD) and intellectual and
developmental disabilities (IDD) have benefited
from the use of telehealth to train caregivers and
staff in the assessment and delivery of ABA ser-
vices (Barretto et al., 2006; Boisvert et al., 2010;
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Ferguson et al., 2019; Fisher et al., 2014;
Lindgren et al., 2016; Tomlinson et al., 2018;
Unholz-Bowden et al., 2020; Vismara
et al., 2009). A growing scientific evidence base
indicates that some treatment services can be
delivered directly to clients via telehealth using
synchronous (i.e., real-time) videoconferencing
technology (Ferguson et al., 2020; Myers
et al., 2017; Pellegrino & DiGennaro-Reed, 2020)
and that parents and staff can be trained via
telehealth to deliver services to clients in-person
(Bearss et al., 2018; Benson et al., 2018; Higgins
et al., 2017; Monlux et al., 2019; Suess
et al., 2014; Unholz-Bowden et al., 2020).
The most common version of telehealth ser-

vices represented in the published literature is a
caregiver telehealth coaching model, which
involves a clinician providing training via synchro-
nous videoconferencing to another person
(e.g., parent, teacher, technician) at a distant site
to deliver services in-person to the client (Council
of Autism Service Providers [CASP], 2020a;
Lerman et al., 2020). This model has been used
for functional behavior assessments (Barretto
et al., 2006; Benson et al., 2018; Boisvert
et al., 2010), preference assessments (Higgins
et al., 2017), behavior reduction procedures (Hall
et al., 2020; Lindgren et al., 2016; Monlux
et al., 2019; Suess et al., 2016; Suess et al., 2020;
Unholz-Bowden et al., 2020; Wacker
et al., 2013a; Wacker et al., 2013b), and interven-
tions to build language, social, and daily living
skills (Akemoglu et al., 2020; Barkaia et al., 2017;
Ferguson et al., 2019; Ingersoll et al., 2016;
McLay et al., 2020; Wainer & Ingersoll, 2015).
A telehealth model commonly applied in clinical
settings is a partial in-person telehealth model
whereby ABA services are rendered in-person by a
trained technician, with clinical oversight provided
by a behavior analyst via real-time, synchronous
videoconference modality (CASP, 2020b).
Two recent studies explored a technician-

delivered telehealth service model of ABA ser-
vices, during which the individual clients par-
ticipated independently in session without

caregiver support via synchronous videoconfer-
encing technology (Ferguson et al., 2020;
Pellegrino & DiGennarro-Reed, 2020). That
is, the participants received all instructions,
prompting, and reinforcement from the pro-
vider via real-time videoconferencing technol-
ogy. Pellegrino and DiGennarro-Reed (2020)
evaluated the efficacy of total task chaining
with least-to-most prompting delivered via vid-
eoconference to two adults with IDD. Both
individuals were living semi-independently in
housing for individuals with IDD. The targeted
skills (e.g., cooking, managing a budget) were
endorsed by the participants as interesting and
relevant to their personal goals. The instruction
involved vocal and model prompting, and these
prompts were all delivered remotely. Both par-
ticipants met the mastery criterion for each skill
in fewer than 15 sessions. Notably, both partic-
ipants expressed satisfaction with the goals, pro-
cedures, and effects of the intervention.
Ferguson et al. (2020) used synchronous video-
conferencing to teach tact relations to six chil-
dren diagnosed with ASD, aged 3 years
11 months to 7 years 1 month. The experi-
menters taught participants in a dyad arrange-
ment using discrete trial teaching procedures.
All participants acquired the targeted skills and
maintained responses 9 days following training.
The results of these studies are promising for
the delivery of ABA treatment via synchronous
telehealth modalities with both children and
adults with ASD and DD.
The novel coronavirus disease (COVID-19)

pandemic and the subsequent containment mea-
sures led to unprecedented challenges to contin-
ued access to ABA treatment services for
individuals with ASD and IDD (CASP, 2020a,
b; LeBlanc et al., 2020; Megan, 2020;
Wolfram, 2020). Federal, state, and local govern-
ments enacted emergency measures in response
to the rapid outbreak of COVID-19 to slow the
spread of the disease. The U.S. government
issued a national state of emergency and many
states followed suit, implementing shelter-in-
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place restrictions. Although the experimental lit-
erature on telehealth delivery of direct ABA ser-
vices is sparse, the abrupt threat to services and
risk for in-person contact during the COVID-19
crisis created the need, as well as the opportunity,
to explore and evaluate the viability of treatment
services delivered directly to clients via telehealth.
To that end, the purpose of this study was

to conduct an archival analysis of data collected
during the transition from in-person direct ser-
vices with telehealth clinical direction to a
direct intervention telehealth model by an ABA
provider agency during the COVID-19 pan-
demic. Use of existing data affords researchers
the opportunity to study natural events, has the
advantage of reducing threats to internal valid-
ity such as experimenter bias, and can indicate
the generalizability of results. Therefore, we
used this archival data to a) examine client pro-
gress in skill acquisition programs before and
after the transition, b) examine whether various
skills were associated with differential success in
this direct telehealth model, and 3) stimulate
future research on technician-delivered
telehealth service delivery in ABA treatment.

Method

Organization and Provider Information
Ten Board Certified Behavior Analystv®

(BCBAv®) providers from the same ABA organi-
zation contributed data to the sample of 17 client
participants. That ABA organization had special-
ized in providing services under a partial in-
person telehealth model for the past 6 years. All
BCBA clinicians were trained to provide clinical
direction via a synchronous telehealth modality
to Registered Behavior Technicians™ (RBTs™)
who were delivering in-person ABA services
prior to COVID-19. The clinicians and the
RBTs had been employed for varying lengths of
time at the organization (see Table 1 for pro-
vider experience information). The BCBAs were
certified for an average of 54 months (range,
21 - 101 months) and had worked at the

organization providing supervision via synchro-
nous telehealth for an average of 19 months
(range, 0 - 63 months). Sixteen RBTs provided
direct services to the participants in this study.
The technicians were certified for an average of
20 months (range, 1 - 50 months) prior to
starting direct services via telehealth. Technicians
had experience receiving supervision via synchro-
nous telehealth, but had no prior history with
direct service delivery via telehealth.
All clinicians received telehealth-specific train-

ing on how to (a) use the technology platforms
for videoconferencing and client’s electronic
health records for data collection, (b) ensure cli-
ent privacy and adhere to Health Insurance Por-
tability and Accountability Act regulations when
providing services via telehealth, (c) build rap-
port with families and technicians via telehealth,
and (d) effectively provide coaching and feed-
back to the RBT working in-person via synchro-
nous videoconferencing. The RBTs had received
prior training on how to join the videoconfer-
ence for weekly clinical direction and electronic
data collection when rendering in-person direct
services.

Participant Identification
Archival data were obtained from a sample

of 17 children and adults with ASD (ages 3 to
29 years old; average age = 11 years) who were
receiving technician-delivered in-person services
and telehealth supervision (i.e., a partial
telehealth model) prior to COVID-19 pan-
demic and transitioned to a full telehealth ser-
vice model. Participants were included in the
analysis if they transitioned from in-person
treatment delivered by an RBT with telehealth
supervision to any model of full telehealth
treatment (see data extraction procedures
section below). Clinicians collaborated with the
family and used their clinical judgement based
on their knowledge of the client and prior per-
formance on goals to select the specific
telehealth service delivery model. Thus, many
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individuals served by the organization did not
transition to a direct telehealth treatment
model (i.e., they continued the pre-COVID-19
model, paused services) and were not included
in the analysis.
All participants were receiving in-person treat-

ment delivered by an RBT with real-time clini-
cal direction via synchronous videoconferencing
modalities prior to COVID-19. Data from this
type of service were needed to conduct the com-
parison analysis. Participants were not included
in this analysis if they were new to services dur-
ing COVID-19 or immediately prior to
COVID-19 and had no in-person comparison
data available. Initially, 24 participants were

identified for the archival analysis. Seven partici-
pants were excluded from the analysis because
in-person session data were not available for
comparison. The in-person data were
unavailable because (a) the participant was new
to treatment (n = 3), (b) the participant received
new and modified goals for telehealth services
(n = 1), (c) the clinician initiated a previously
planned fading of treatment intensity (n = 1),
(d) the participant had less than three sessions
of telehealth data due to use of a combined
treatment model (i.e., direct in-person services
combined with direct telehealth) (n = 1), and
(e) the parent re-initiated in-person ser-
vices (n = 1).

Table 1

Provider Experience

Participant Provider Duration Certified Telehealth Experience

1 BCBA 3 years, 9 months 3 months
RBT 9 months NA

2 BCBA 1 year, 9 months 4 months
RBT 1 month NA

3 BCBA 2 years, 3 months 1 month
RBT 1 year, 7 months NA

4 BCBA 8 years, 5 months 10 months
RBT 4 months NA

5 BCBA 2 years, 3 months 1 month
RBT 2 years, 11 months NA

6 BCBA 2 years, 9 months 1 year, 3 months
RBT 1 month NA

7 BCBA 1 year, 9 months 4 months
RBT 1 month NA

8 BCBA 3 years, 9 months 3 months
RBT 9 months NA

9 BCBA 3 years 3 years
RBT 3 years, 10 months NA

10 BCBA 5 years, 9 months 6 months
RBT 1 year, 1 month NA

11 BCBA 1 year, 9 months 4 months
RBT 1 year, 7 months NA

12 BCBA 6 years, 9 months 2 months
RBT 1 years, 8 months NA

13 BCBA 5 years, 3 months 4 years
RBT 1 year, 3 months NA

14 BCBA 3 years, 0 months 3 years
RBT 2 years, 1 month NA

15 BCBA 5 years, 3 months 5 years, 3 months
RBT 2 years NA

16 BCBA 5 years, 3 months 5 years, 3 months
RBT 3 years, 7 months NA

17 BCBA 5 years, 3 months 5 years, 3 months
RBT 4 years, 2 months NA
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Data Extraction Procedures
Each participant’s electronic record was

reviewed by the supervising BCBA. Electronic
records were stored in a Health Insurance Porta-
bility and Accountability Act-compliant, cloud-
based practice management software system
(i.e., CentralReachv®) that included all data,
graphs, and progress notes. Records included the
client’s treatment history, initial assessment,
treatment goals, individual targets, daily session
data for skills in acquisition and behavior reduc-
tion goals, and updated progress reports. Ethnic-
ity, diagnosis, and severity level of ASD, family
household, and healthcare plan information
were obtained through a review of each partici-
pant’s records.

Child, Family, and Provider
Demographics
Participants included in the analysis were 17 cli-

ents aged 3-17 years (35% female, 65% male).
Table 2 displays participant demographics. All
participants had an evaluation or confirmation of
ASD diagnosis within the last 52 months (range,
9 - 52 months). The primary language spoken in
the home was English (n = 14), and the majority
of participants were Hispanic (n = 10). Regarding
group composition, 47% were from a two-parent
household, 47% from a one-parent household,
and 59% had at least one sibling. The majority of
participants were receiving treatment through the
state Medicaid plan (n = 15) with 71% living an
average of 96 miles (range, 46 - 175) from the
nearest metropolitan city (n = 12). The majority
of these families (75%) were required to travel
across state lines to access specialty care in the
nearest metropolitan city.

Participant Appropriateness Indicators
CASP-Recommended Prerequisites
Existing data in the client’s records were

reviewed for evidence of nine recommended
prerequisite skills for direct telehealth treatment
outlined in the CASP Practice Parameters for

Telehealth-implementation of Applied Behavior
Analysis: Continuity of Care During the COVID-
19 Pandemic (hereafter referred to as CASP
Practice Parameters; CASP, 2020b). The pre-
requisite skills included: (a) basic joint atten-
tion skills, (b) basic discrimination skills,
(c) basic echoic skills, (d) basic motor imitation
skill, (e) ability to follow common one-step
directions, (f) ability to participate in session
with limited caregiver assistance, (g) ability to
sit independently at a computer or tablet for
8-10 min, (h) safety concerns and challenging
behavior are low and/or caregivers are safely
and effectively able to manage any challenging
behavior, and (i) client is compliant with
instructions and prompts delivered by the tech-
nician via synchronous videoconferencing and
by the caregiver, if needed. Participants were
scored as having evidence of the skill if they
demonstrated the skill during prior clinical
observations and/or via formal testing, as
reflected in the archival record.
Table 3 lists the CASP Practice Parameters

recommended prerequisite skills demonstrated
by participants who transitioned to a telehealth
direct service delivery model. (CASP, 2020b).
Seventy six percent (n = 13) of participants
demonstrated all of the recommended prerequi-
site skills. The majority of participants demon-
strated seven of the nine prerequisite skills and
indicators. Basic discrimination skills and basic
motor imitation skills were evident for 100%
of participants. Basic joint attention skills, basic
echoic skills, ability to follow common one-step
instructions, and compliance with technician
and/or caregiver prompts were each evident for
94% of participants. Additionally, 100% of
participants either had low levels of challenging
behavior or the caregiver was able to safely
manage their child’s challenging behavior.

Skill Acquisition
The clinician completed a review of medical

records and treatment data pre- and
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posttelehealth direct sessions using a written
task analysis with a visual job aid for extracting
the data. Clinicians were instructed to enter the
data into a spreadsheet using a template and a
sample file for guidance.

Skill Target Inclusion Criteria
Skill acquisition data were included for a

given target if there was at least one pre-
transition session for the target in acquisition
during in-person services and at least three ses-
sions for telehealth direct sessions
(i.e., posttransition data). We also included
program data if the individual met the mastery
criterion in fewer than three sessions post-
transition across both in-person and telehealth
sessions (i.e., last two data points in-person and
first data point via telehealth were all scored as
100%). We analyzed data for up to five ses-
sions pre-and posttransition, if five sessions of
data were available. We only included targets in
acquisition that were measured using a

percentage correct measurement system, which
was 96% of skills targeted.
Information about general skill domains ini-

tially taught during direct telehealth services for
each participant is provided as supplemental
material on the publisher’s website. The major-
ity of programs selected for implementation
were related to language skills, social skills, cop-
ing and tolerance, and adaptive living skills.
The clinicians selected these programs to
address the most socially significant goals and
key priority areas of the clients and their fami-
lies during the COVID-19 crisis. Participants
initially began with a high number of targets in
generalization or maintenance phases
(M = 55%; range, 16% - 86%). This high pro-
portion of generalization and maintenance tar-
gets was programmed specifically as an
antecedent procedure to minimize challenging
behavior and increase contact with reinforce-
ment during sessions. New targets were intro-
duced during direct telehealth services for many

Table 2

Participant Demographics

Part # Age (years) Language Ethnicity Diagnosis Gender Household Distance Healthplan

1c 3 Spanish Hispanic ASDa Female 2P, 1S 64 Medicaid
2 5 English White ASD, Level 3 Male 2P, 0S 64 Medicaid
3 5 Spanish Hispanic ASD, Level 3 Male 2P, 1S 100b Medicaid
4 5 English White/black ASD, Level 1 Female 1P, 0S 0 Medicaid
5 6 English Hispanic ASD, Level 2 Male 1P, 1S 46b Medicaid
6 7 English Hispanic ASD, Level 1 Male 2G, 0S 89b Medicaid
7 8 English Hispanic ASD, Level 1 Female 1P, 2S 95b Medicaid
8c 7 Spanish Hispanic ASD, Level 2 Male 2P, 1S 64 Medicaid
9 8 English White ASD, Level 1 Female 2P, 1S 0 Commercial
10 10 English White ASD, Level 2 Male 1P, 2G 175b Medicaid
11 10 English White ASD, Level 1 Male 2P, 3S 90b Medicaid
12 11 English Hispanic ASD, Level 3 Male 1P, 0S 0 Medicaid
13 14 English Hispanic ASD, Level 1 Male 2P, 1S 0 Commercial
14 19 English Hispanic ASDa Male 1P, 4S 0 Medicaid
15 19 English Hispanic ASD, Level 3 Female 1P, 1S 166b Medicaid
16 20 English White ASD, Level 2 Male 1P, 0S 108b Medicaid
17 28 English White ASDa Female NA 89b Medicaid

Note. Part. = Participant, ASD = Autism Spectrum Disorder. Levels refer to the levels of support per Diagnostic and Sta-
tistical Manual, fifth edition DSM-V (Level 1 = Requiring Support; Level 2 = Requiring substantial support; Level
3 = Requiring very substantial support). P = Parent, G = Grandparent, S = Sibling
a Participants were diagnosed using the DSM-IV.
b Participants must cross state lines to access specialty healthcare in the nearest metropolitan city.
c Participants are siblings.
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participants; however, these data were not
included in the current analysis because in-
person sessions with those targets were not
available for comparison.

Service Delivery Models
Each target taught during a telehealth session

was coded to determine what type of telehealth
model was used to teach the skill. All telehealth
service models involved an RBT providing
instruction via videoconferencing to either the
child or caregiver. The main difference between
models was the amount of caregiver support
required. Targets were coded as (a) technician-
delivered telehealth service model if the client par-
ticipated independently via synchronous video-
conferencing without caregiver support,
(b) caregiver-assisted telehealth model, if the RBT
delivered the treatment via videoconference and
the caregiver assisted with prompting as
needed, but the caregiver was not the primary

intervention agent responsible for delivering
treatment, and (c) a caregiver-implemented
telehealth model if the RBT guided the caregiver
to implement all components of the interven-
tion. Most clients received a combination of
telehealth service delivery models throughout
treatment. For example, some clients partici-
pated in technician-delivered telehealth treat-
ment for most targets but moved to a
caregiver-implemented telehealth model for
adaptive living skills.

Treatment Phase
Skill acquisition targets were coded and

assigned to one of three categories to gain a
better understanding of the treatment phase
since the expected behavior change varied based
on the different types of treatment trials. Tar-
gets were coded as (a) in acquisition if the client
had not yet demonstrated mastery of the skills
as defined by their individual treatment plan

Table 3

CASP Suggested Participant Appropriateness Indicators

Part. Joint Disc. Echoic Imit. 1-step Support Attend Prob Bx Comp. Total

1 ✓ ✓ ✓ ✓ ✓ – – ✓ ✓ 78%
2 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
3 ✓ ✓ ✓ ✓ – – – ✓ ✓ 67%
4 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
5 ✓ ✓ ✓ ✓ ✓ – – ✓ ✓ 78%
6 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
7 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
8 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
9 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
10 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
11 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
12 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
13 – ✓ – ✓ ✓ – – ✓ – 44%
14 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
15 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
16 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%
17 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 100%

Note. Part. = participant. Joint = basic joint attention skills. Disc. = basic discrimination skills. Echoic = basic echoic
skills. Imit. = basic motor imitation. 1-step = ability to follow common 1-step directions. Support = ability to participate
with limited caregiver assistance. Attend = ability to sit independently at a computer or tablet for 8-10 min. Prob
Bx = safety concerns and challenging behavior are low and/or caregivers are safely and effectively able to manage any
challenging behavior. Comp. = client is compliant with instructions and prompts delivered by the technician via syn-
chronous videoconferencing and by the caregiver.
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(e.g., three consecutive sessions at 80% or bet-
ter); (b) generalization if the client had met the
initial mastery criteria for the target, but had
not yet demonstrated the ability to perform the
skill under different conditions; or
(c) maintenance if the client had demonstrated
stimulus and response generalization and the
behavior was being monitored for continued
demonstration of the skill.

Outcomes
The average percentage of correct indepen-

dent responding for all skill acquisition targets
was calculated separately for in-person and each
telehealth direct service model. We then cate-
gorized the participant’s overall outcome as
‘same,’ ‘improved,’ or ‘worsened’ for each tar-
get. In order to establish an objective labeling
criterion that accounts for typical performance
variations across sessions, we operationally
defined participant responses as same if their
average correct independent responding during
telehealth sessions was within half of one stan-
dard deviation of their in-person sessions. Aver-
age responding that fell above this range was
coded as improved and responding that fell
below this range was coded as worsened. As a
result, clinically nonrelevant changes in perfor-
mance (e.g., 84% responding during in-person
sessions and 83% during telehealth sessions)
were coded as ‘same’ since this difference was
likely not outside of their expected session vari-
ation. Furthermore, the use of half of one stan-
dard deviation resulted in a highly conservative
labeling criteria, which ensured that perfor-
mance was not overestimated. Last, we calcu-
lated the percentage of targets that were the
coded as the same or improved by dividing the
number of targets labeled as same/improved
outcomes by the total number of targets and
multiplying by 100.

Intercoder Agreement
Intercoder agreement was completed for

33% (range, 23% - 50%) of skill acquisition

targets across all participants. A second inde-
pendent coder was trained to review the data
using the same procedures described above. In
addition, the independent coder and first
author reviewed data jointly and reached con-
sensus (i.e., 100% agreement) on the data anal-
ysis during one training session. We used a
point-by-point comparison method and scored
an agreement if the session data matched
exactly and a disagreement if session data did
not match for each target. Next, we calculated
the percentage by dividing the agreements by
the agreements plus disagreements and multi-
plying by 100. Agreement averaged 99%
(range, 96% - 100%).

Results

Table 4 provides information on the dura-
tion and dosage of services and the technology
used for each participant. The average treat-
ment duration in the partial in-person
telehealth model prior to transitioning to the
direct treatment telehealth model was
20 months (range, 5 - 40 months). Notably,
12 participants maintained the same or an
increased dosage of ABA treatment when deliv-
ered via telehealth, with just five participants
receiving a reduced treatment dosage. The dos-
age of in-person treatment for participants aver-
aged 12 hr per week (range, 0 - 25), and the
dosage following the transition to telehealth
direct treatment averaged 11 hr per week
(range, 5 - 18). The transition to a telehealth
service model occurred within an average of
10 days (range, 0 - 55) for all participants.
Families used smartphones (n = 3), tablets
(n = 8), computers (n = 4), or a combination
of devices (n = 2) to participate in telehealth
sessions. Of those families, 18% (n = 3) were
provided with technology and/or Wi-Fi to
access care.
Figure 1 shows the average session percent-

age of correct independent responding for tar-
gets in all phases of teaching (i.e., targets in
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acquisition, generalization, and maintenance
phases of teaching) and in acquisition-only for
each service delivery model. Analysis of targets
in all phases of teaching indicate the average
correct independent responding was 75%
(SD = 11%) for in-person direct services, 82%
(SD = 8%) for telehealth direct, 75%
(SD = 22%) for caregiver-assisted telehealth,
and 82% (SD = 16%) for caregiver-
implemented services. Overall average across all
telehealth models was 80%. An analysis of vari-
ance (ANOVA) was used to test the null
hypothesis that no difference in average session
performance was observed between each service
delivery model. The results of this analysis
failed to reject the null hypothesis, indicating
that average session percentage correct indepen-
dent responding for skill acquisition targets was
similar across each service delivery model
(F(1,3) = 1.02, MSE = 205.7, p = .39).

For targets in the acquisition phase of teach-
ing (i.e., generalization and maintenance targets
were removed from the analysis), average cor-
rect independent responding was 55%
(SD = 19%) for in-person direct services, 60%
(SD = 23%) for telehealth direct, 74%
(SD = 18%) for caregiver-assisted telehealth,
and 66% (SD = 14%) for caregiver-
implemented services. Overall average across all
telehealth models was 65%. Similar to the anal-
ysis reported above, results of an ANOVA indi-
cated that session performance was similar
across service delivery models (F(1,3) = 1.83,
MSE = 735.0, p = .16).
Figure 2 depicts the percentage of targets in

acquisition with the same or improved perfor-
mance for each telehealth service delivery
model when compared to in-person direct ser-
vices. Overall, 77% of acquisition targets had
the same (41%) or improved (36%)

Table 4

Duration and Dosage of Services & Technology

Part. #
Duration of Prior ABA

Services (months)
Dosage/week (hours)

In-person
Dosage/week (hours)

All Telehealth Latency (days)
Technology
Device

1a 25 15.75 5 30b Smartphone, Computer
2 30 5 5 4 Tablet
3a 9 20 10 4 Smartphone
4 5 18 15 14b Computer
5a 10 15 15 4 Tablet
6 14 10 10 1 Tablet
7 8 10 10 4 Smartphone
8 40 9 5 55d Smartphone, Computer
9 14 0 10 10 Tablet
10 36 9 9 11 Computer
11 11 10 10 0 Tablet
12 24 9 9 16 Tablet
13a 12 25 15 16b Tablet
14 36 8 10c 0 Smartphone
15 24 13 18 0 Computer
16 32 9 9 0 Tablet
17 5 18 18 2 Computer

Note. Part. = Participant
a Participant did not demonstrate all the CASP Suggested Participant Appropriateness Indicators.
b The family or RBT had possible exposure to COVID-19 and a14-day quarantine was initiated.
c Participant was receiving in-person and direct telehealth services (i.e., telehealth services were implemented as part of
the participant’s contingency plan to promote continuity of care in the event of quarantine).
d The participant was located in a community with an extreme provider shortage prior to COVID-19. Services were only
re-initiated due to the ability to provide direct telehealth services as a local technician was still not available.
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performance in the direct telehealth service
model, 88% of acquisition targets had the same
(58%) or improved (30%) performance in the
caregiver-assisted model, and 66% of acquisi-
tion targets had the same (33%) or improved
(33%) performance in the caregiver-
implemented model.
Outcome data for individual participants is

available as supplementary material on the pub-
lisher’s website. Eleven participants (65%)
received a combination of telehealth service
delivery models during the time period of this
analysis (e.g., participant may have required
caregiver assistance with adaptive living skills).
Therefore, correct independent responding and
the number of targets for each service delivery
model are reported. Participants who did not
demonstrate the CASP-recommended prerequi-
site skills (n = 4) (as noted in the pretransition
client records) primarily participated in a

caregiver-implemented service model. In com-
parison, participants who demonstrated all pre-
requisite skills immediately participated in a
subset of programs via telehealth direct service
delivery, with some caregiver assistance for a
subset of targets. For those participants, an
average of 82% of targets was delivered via
direct service, 17% required caregiver assis-
tance, and 1% were caregiver-implemented.
One participant (P14) received both in-person
and telehealth direct delivery sessions.
When compared to in-person services, 12 par-

ticipants maintained or improved performance
(average increase = 10%; range, 0% - 16%)
across all targets in in all phases of teaching. The
remaining five participants had a decrease in per-
formance (average reduction = 7%; range, 3% -
9%). Similarly, 12 participants maintained or
improved performance for targets in the acquisi-
tion phase of teaching across all telehealth models

Figure 1
Average Percentage of Correct Independent Responding across Participants during all Phases of Teaching and During the
Acquisition Phase Only
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(average increase = 17%; range, 0% - 32%) and
only five participants demonstrated a decrease in
performance (average = 8%; range, 1% - 16%).

Discussion

Providers have been faced with a rapid transi-
tion from in-person service delivery models of
care to telehealth service delivery models to sup-
port families while maintaining social distancing
during the COVID-19 pandemic. To date, only
two studies have been published on the direct
service delivery of ABA treatment video syn-
chronous videoconference, with participants
indicating high levels of satisfaction with the
treatment and positive outcomes (Ferguson
et al., 2020; Pellegrino & DiGennaro-
Reed, 2020). The current findings provide fur-
ther evidence of the effects of direct delivery of
ABA treatment through synchronous telehealth
modalities (i.e., videoconferencing) to individ-
uals with ASD. The participants ranged in age

from 3 to 28 years and the targeted skills
spanned domains from social, language, and
early learning repertoires to independent adap-
tive behavior skills.
Ongoing in-person ABA services were suc-

cessfully transitioned to telehealth services, with
minimal gaps in care (M = 10 days; range, 0 -
55) for individuals diagnosed with ASD. Nota-
bly, we were able to reestablish care for one
participant (P8) who was experiencing a signifi-
cant disruption in care prior to COVID-19 due
to living in a rural community with a severe
provider shortage. Importantly, the results from
just the initial sessions of direct telehealth treat-
ment demonstrate maintained or improved
responding for targets that were still in acquisi-
tion across all telehealth models for all partici-
pants (in-person M = 55%, telehealth
M = 65%). Moreover, participants retained a
similar dosage of treatment services via telehealth
(M = 11 hr/week) when compared to their prior
in-person service dosage (M = 12 hr/week).

Figure 2
Percentage of Targets in Acquisition with Same or Improved Performance across Participants
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The current investigation also provides pre-
liminary information about the relevance of the
CASP Practice Parameters recommended prereq-
uisite skills and characteristics for direct treat-
ment via telehealth (CASP, 2020b). The
practice parameters had to be issued in the
absence of empirical verification of the necessity
of the skills; thus, this study provides an initial
examination of success for individuals who
demonstrated most or all of the identified skills.
This archival analysis was conducted after
assignment to a telehealth service delivery
model. Clients included in this analysis demon-
strated an average of 92% of the nine CASP-
recommended prerequisite skills and
characteristics.
Those with the fewest recommended skills

and characteristics (P1, P3, P5, P13) were
assigned to the caregiver-implemented model
and experienced an average of 8 hr per week
reduction in service delivery hours (range,
0-11). The remaining participants averaged the
same dosage of treatment posttransition
(i.e., 10 hr per week). The reduced hours asso-
ciated with the caregiver-implemented model
may have been due in part to these participants
receiving a higher dosage of services pre-
transition (M = 19 hr/week; range, 15 - 25 hr/
week) compared to those participants who
demonstrated all the CASP-recommended pre-
requisite skills (M = 10 hr/week; range, 0 -
18 hr/week). Caregiver responsibilities also
prevented parents from providing the full dos-
age of treatment (e.g., employment and sibling
childcare). Clinicians did not have access to the
CASP-recommended prerequisite skills during
this transition and utilized their clinical judg-
ment and family preferences to select an appro-
priate telehealth model. Despite the natural
variability in treatment (e.g., modified treat-
ment programs, gaps in care, dosage differ-
ences) that occurred as a result of the
unplanned transition to a direct telehealth ser-
vice delivery model, these results suggest that
clinicians were able to provide continuity of

care to families and participants who were suc-
cessful in continuing to maintain and/or learn
skills across all models.
While the majority of clients successfully

transitioned to technician-delivered telehealth
services, the data for two clients who were not
as successful were not included in the analysis.
For example, one child was a new client who
was about to begin treatment sessions in-person.
This client exhibited challenging behavior and
the parent and technician did not have instruc-
tional control via the technician-delivered
telehealth modality. This resulted in the recom-
mendation of a caregiver-implemented telehealth
model, which was declined due to caregiver and
work responsibilities. The second participant
also required a caregiver-implemented telehealth
model, but the parent was unable to provide
this support given other home responsibilities;
this resulted in the participant returning to in-
person services.
The heterogeneity of the group may have

affected skill acquisition outcomes; however,
the heterogeneity of the group can also be
viewed as a strength of the findings. These pre-
liminary results suggest that a diverse popula-
tion of participants with autism with a wide
range of prior experience with ABA treatment
(range 5 - 40 months) can benefit from some
type of technician-delivered telehealth service
delivery model. Gaining an understanding of
heterogeneity of treatment effect is critical for
clinicians to evaluate how well a treatment can
be expected to work for a subset of the popula-
tion (Hagopian, 2020; Varadhan et al., 2013).
Future research should continue to assess the
heterogeneity of treatment effects to further our
knowledge of subsets of the ASD population
that may respond positively to technician-
delivered telehealth services. For example, client
characteristics such as diagnostic level or the
presence of certain prerequisite skills may help
inform clinicians which clients will likely bene-
fit from direct telehealth service delivery models
for clients.
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Several limitations should be noted. This
analysis captured the available skill acquisition
data for clients who transitioned from one
model to the other. However, clients were not
randomly assigned to this condition and there
was no explicit control condition. Thus, we
cannot be certain what level of outcome would
have been achieved if in-person services had
continued. Due to the extraordinary circum-
stances brought by the COVID-19 crisis, the
analysis was restricted to outcomes achieved
under the direct telehealth treatment model
compared to those achieved under the prior in-
person direct model. Follow-up data also were
not collected due to time needed for long-term
evaluation of the direct telehealth service deliv-
ery model. Conclusions regarding the relevance
of the recently published practice parameters
(CASP, 2020b) also are difficult to draw
because the analysis did not include a control
group of clients who did not have the rec-
ommended skills and characteristics; it would
be seemingly contraindicated to have done
so. The lack of data for individuals without
many of the skills means that we cannot fully
evaluate whether these skills are truly prerequi-
sites. The current data should be interpreted as
providing preliminary evidence that the pres-
ence of these skills may be associated with suc-
cess in the direct treatment telehealth services.
Additional research is needed to investigate

the direct implementation of ABA treatment
via both synchronous and asynchronous
telehealth modalities, including optimal session
timing, dosage, and structure. Comparison of
in-person services, partial in-person telehealth
services, and each direct telehealth service deliv-
ery is also needed in our field. Research should
evaluate the optimal dosage of direct treatment
and clinical oversight to guide health insurance
funders on best practices and ensure optimal cli-
ent outcomes (Lindgren et al., 2016; Lindgren
et al., 2020; Schieltz & Wacker, 2020). Due to
the fact that this was an archival analysis and

data represent what occurred immediately fol-
lowing a public health emergency, we did not
obtain social validity data from the families
whose children were included in the analysis.
Social validity data on family preferences and
satisfaction with the different telehealth services
delivery models should be gathered in future
research.
Additional research also is needed to identify

strategies for assessing and preteaching identi-
fied prerequisite skills before an individual
completely benefits from a full telehealth ser-
vice delivery model. For example, some clients
at this agency initially were not considered can-
didates for telehealth services based on prior
observations of their skills. However, direct
testing of the CASP prerequisite skills revealed
that those individuals demonstrated these skills,
and they subsequently successfully participated
in limited telehealth direct service delivery ses-
sions. Therefore, it will be critical to formally
assess a client’s skills to determine baseline
levels and preteach necessary prerequisite skills.
As the field continues to implement treatment
directly via telehealth, clinical research will be
needed to further identify optimal programs
and skills to teach through this modality.
Prior to the COVID-19 pandemic, the

healthcare industry was leveraging technology
to address health access disparities (Rutledge
et al., 2014; Spencer et al., 2020; Ward
et al., 2015) and telehealth services are likely to
become more widely integrated into our
healthcare system (Lee et al., 2020). Telehealth
affords the ability to bring specialty care knowl-
edge to rural or medically underserved areas
(Lindgren et al., 2016). Given the shortage of
BCBAs and RBTs in many locations across the
United States and the world, telehealth offers
the ability to increase timely access to care for
families who may not otherwise be able to do
so. Faced with extensive travel, many families
go without care or endure extensive wait times
to access ABA treatment. By incorporating a
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partial in-person or full telehealth service deliv-
ery model, families may have improved access
to treatment (Iacono et al., 2016; Lindgren
et al., 2016; Mello et al., 2016). Furthermore,
without requiring the BCBA to travel for clini-
cal oversight, the analyst may be able to
reallocate their time to more clients, thus
expanding provider capacity. Moreover,
telehealth options may further improve pro-
vider satisfaction and reduce provider burn-out
that is common in the field ABA due to exten-
sive travel between client homes (Gibson
et al., 2009; Griffith et al., 2014; Plantiveau
et al., 2018).
The COVID-19 pandemic drastically chan-

ged the way healthcare is delivered and may
have enduring impacts on healthcare service
delivery. Although additional research is
needed, behavior analysts leveraged technology
and their knowledge of the basic principles and
methodologies of ABA to continue to deliver
medically necessary care to clients during this
crisis. This study offers initial evidence of the
promising effects of direct treatment via
telehealth practice in ABA treatment.
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