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Abstract

Evidence on the effectiveness of telemedicine in coaching parents of autistic children using naturalistic developmental
early interventions is limited. This review aimed to examine the literature on the effectiveness of telemedicine on children’s
social communication following parent-mediated naturalistic developmental early interventions. A total of nine studies were
identified. Intervention characteristics, outcomes, and research quality were assessed. Findings suggest insufficient evidence
for the effectiveness of telemedicine on child social communication. All the included studies were at high risk of bias in at
least one quality indicator of the risk of bias tools. More high-quality research is required to examine the effectiveness of
telemedicine applications on child social communication to support access and continuity of early intervention services.
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Autism spectrum disorder (ASD) is a neurodevelopmental
condition characterised by deficits in reciprocal social interac-
tion, social communication, and the presence of restricted and
repetitive behaviours (APA, 2013). The global prevalence of
ASD s 1 to 1.8% (Elsabbagh et al., 2012). The prevalence of
ASD has provoked widespread public health concern about
the generated gap between available resources and demand for
services (Green, 2019; Wainer & Ingersoll, 2013).

There is an increasingly strong evidence base for the
effectiveness of early intervention to address children’s dif-
ficulties with social communication and social interaction
(French & Kennedy, 2018; Sandbank et al., 2020). How-
ever, access to services varies and internationally, a signifi-
cant imbalance is reported between the services provided
to autistic children in rural areas compared to those who
live in major cities (Alnemary et al., 2017; Wales et al.,
2017). Insufficient services have been reported by parents
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and service providers in rural areas in the USA, Australia,
and Kingdom of Saudi Arabia (Alnemary et al., 2017; Dew
et al., 2013; Knutsen et al., 2016). Due to limited services,
families of autistic children travel to major cities to meet
children needs (Alnemary et al., 2017; Dew et al., 2013).
To solve the disparities of accessing intervention services,
researchers suggest improving service delivery systems by
benefitting from the advances in technology in health care,
specifically telemedicine, to deliver ASD interventions
(Burke & Hall, 2015; Knutsen et al., 2016). The American
Telemedicine Association defines telemedicine as the remote
delivery and exchange of medical information and health
care services using electronic communications to improve
patient’s clinical health status (ATA, 2021). One of tele-
medicine’s greatest benefits lies in its ability to overcome
the barriers that time and distance create for underserved
groups. Using telemedicine has some advantages over in-
person services as it increases parents’ access to qualified
autism practitioners, reduces the need for either the parent or
practitioner to travel to appointments (Lerman et al., 2020),
and provides more effective support for autistic children
by decreasing the rate of missed appointments (Burke &
Hall, 2015; Knutsen et al., 2016). Several recent systematic
reviews concluded that telemedicine has a promising future
for supporting the development of social communication and
social interaction in autistic children (Akemoglu et al., 2019;
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Ferguson et al., 2019; Parsons et al., 2017; Unholz-Bowden
et al., 2020).

Description of the Intervention

Programs of early intervention for young autistic children
vary in their theoretical bases (e.g. developmental versus
behavioural), implementation (e.g. therapist-implemented
versus parent-mediated), and dose (Oono et al., 2013).
Evidenced-based clinical guidelines such as those from the
National Institute for Health and Care Excellence in the UK
NICE (2013) recommend approaches which are develop-
mental, naturalistic, and play-based, and ask clinicians to
consider training parents to deliver intervention.

Naturalistic Developmental Approach

Traditionally, early interventions based on the Applied
Behavioural Analysis (ABA-based) such as Discrete Trial
Teaching and Early Intensive Behavioural Intervention
(EIBI) encompass techniques that are based on operant the-
ory of learning (Hampton & Sandbank, 2022). These inter-
ventions tend to teach children discrete skills using highly
structured, adult-led, and trial-based practices (Eldevik
et al., 2009; Hampton & Sandbank, 2022). Behavioural ana-
lytic techniques such as differential reinforcement, prompt-
ing, and discrete-trial instructions are used to build new
skills and reduce interfering behaviour (Eldevik et al., 2009).

Alternatively, early intervention programs based on the
developmental approach use principles of developmental
science and follow the sequence of typical development
(Wagner et al., 2014). Interventionists target skills that are
foundation to language development such as joint atten-
tion, imitation, and social interaction (Schreibman et al.,
2015). The programs target impairments in joint atten-
tion, reciprocal interaction, and social communication by
changing parent/caregiver interaction during playing and
other natural, everyday routines. The inclusion of parents
in the developmental programs is an important part of
the relationship-based nature of the intervention (Wag-
ner et al., 2014). Programs based on the developmental
approach have been developed to train parents to enhance
the social communication skills of young autistic chil-
dren such as Paediatric Autism Communication Therapy
(PACT; Green et al., 2010). These programs focus on
changing parent-child interaction by enhancing parental
synchrony and responsiveness to their child’s communi-
cation. Parents are trained to reduce mistimed responses
and promote positive moments of social communication
using video-feedback method to address parent-child inter-
action (Green et al., 2010; Green & Garg, 2018). Parents
are trained using range of strategies such as pausing,
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establishing routines, and use of familiar repetitive lan-
guage (Green et al., 2010).

In 2015, a third type of intervention approach was
described to be grounded theoretically in both behavioural
and developmental theories of learning and development
(Schreibman et al., 2015). These Naturalistic Developmen-
tal Behavioural Interventions (NDBI) often delivered in
naturalistic contexts through play and daily routines and use
behavioural principles of learning to teach skills (Schreib-
man et al., 2015). Interventions categorised as NDBI include
Joint Attention, Symbolic Play, Engagement and Regula-
tion intervention (JASPER; Kasari et al., 2015), Parent-Early
Start Denver Model (P-ESDM; Vismara et al., 2018), and
Pivotal Response Treatment (PRT; Koegel et al., 1999).

Parent-Mediated Approach

In parent-mediated early interventions (PMlIs), the parent
is trained to deliver the intervention (Bearss et al., 2015).
PMIs have been found to lead to better generalisation and
maintenance of skills than therapist-implemented interven-
tions (Aldred et al., 2004; Hong et al., 2018; Pickles et al.,
2016). Parental involvement can help overcome difficulties
that autistic children may have in generalising skills from
one setting to another and can promote consistency between
home and intervention settings (Smith & Iadarola, 2015).
Also, PMIs are cost-effective and valid way to boost the
amount of intervention a child can receive (Wainer & Inger-
soll, 2013).

In the PMIs, coaching parents is mostly a one-to-one pro-
cess that includes observing the parent when using the EI
strategy during their daily parent-child natural interaction
and providing feedback on how it was applied (Akemoglu
et al., 2019; Snodgrass et al., 2017). Giving feedback on the
parent’s performance while interacting with their autistic
child is reported to be an active component of the PMIs
(Neely et al., 2017). Two systematic reviews conducted on
coaching caregivers of autistic children reported that provid-
ing performance feedback to caregivers was the most com-
mon procedure used during remote training (Neely et al.,
2017; Unholz-Bowden et al., 2020). Some naturalistic devel-
opmental PMIs programs use video-feedback strategy to
support parent’s learning process of the EI strategies (Carter
et al., 2011; Green et al., 2010).

Telemedicine-Delivered Intervention

Findings from systematic reviews suggested that coaching par-
ents in interventions targeting children’s language and social
communication via telemedicine is feasible (Akemoglu et al.,
2019; Ferguson et al., 2019; Simacek et al., 2020; Unholz-
Bowden et al., 2020). Findings from two systematic reviews
concluded that parents could achieve excellent intervention
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fidelity using telemedicine model of service delivery (Fergu-
son et al., 2019; Unholz-Bowden et al., 2020). High parental
satisfaction has been also reported following telemedicine
model of service delivery (Bearss et al., 2017; Knutsen et al.,
2016; Vismara et al., 2018). Therefore, researchers support
the use of telemedicine to deliver parent-mediated early inter-
ventions to autistic children (Akemoglu et al., 2019; Ferguson
et al., 2019; Unholz-Bowden et al., 2020).

While PMI is traditionally delivered face-to-face, tel-
emedicine has also been used as a delivery method (Ake-
moglu et al., 2019). Researchers reported the potential
effectiveness of using telemedicine to deliver naturalistic
developmental PMIs (Akemoglu et al., 2019; Parsons et al.,
2017). Coaching parents via telemedicine can be operated in
real time using a two-way communication system (i.e. audio
with or without video), or by providing access to previously
recorded instructional audio or video materials, or by mixing
these two approaches, i.e. hybrid approach (Snodgrass et al.,
2017; Wales et al., 2017).

Reflection and feedback on parent’s performance can be
delivered live during videoconferencing; for example, by
watching live parent-child interaction or by video-feedback
using recorded interaction (Lerman et al., 2020). Previous
studies investigating the effectiveness of training parents
remotely to implement ASD interventions have used various
modes of delivery, including real-time technologies, such as
videoconferencing, previously prepared materials, such as
web-based content and instructional videos, or a combina-
tion of these methods (Law et al., 2018; Pickard et al., 2016;
Vismara et al., 2018). Amongst these real-time videoconfer-
encing technology has the benefit of most closely resembling
in-clinic face-to-face interactions but with distance (Fergu-
son et al., 2019; Reynolds et al., 2009; Wales et al., 2017).
Self-directed interventions are reported to be less effective
than real-time coaching interventions (Ingersoll et al., 2016).
Real-time communication systems support service delivery
and positively impact the clinical outcomes achieved via tel-
emedicine (Ingersoll et al., 2016; Wales et al., 2017).

What Will This Review Add?

There is a body of evidence exploring the use of telemedi-
cine to train parents to implement ABA-based interventions
(Heitzman-Powell et al., 2014; Simacek et al. 2017; Subra-
maniam et al., 2017; Tsami et al., 2019), and EIBI (Blackman
et al., 2020; Fisher et al., 2020; Granich et al., 2016). This
includes several systematic reviews investigating the effec-
tiveness of telemedicine using intervention approaches that
are ABA-based (Ferguson et al., 2019; Meadan & Daczewitz,
2015; Neely et al., 2017; Unholz-Bowden et al., 2020).

To date, only two systematic reviews assessed the
effectiveness of delivering parent-mediated NDBI via

telemedicine (Akemoglu et al., 2019; Parsons et al., 2017).
There are limited systematic reviews on the effectiveness of
PMIs based on the developmental approach specifically, and
so drawing conclusions of the available literature is challeng-
ing and limits the generalisability of the results. Establishing
evidence on the use of naturalistic developmental PMIs is
important as involving parents and following a naturalistic
approach is recommended practice by a Cochrane review
and in NICE guidelines (NICE, 2013; Oono et al., 2013).

Parsons et al. (2017) focused on investigating the effective-
ness of delivering PMIs for autistic children via telemedicine.
Of the seven selected studies, significant improvement in par-
ent knowledge was reported in four studies, parent interven-
tion fidelity in six studies, and children’s social communi-
cation skills in three out of the seven studies. Researchers
noted that interventions targeting parent’s knowledge and
intervention fidelity showed statistically significant improve-
ments with large effect sizes when reported. However, large to
small effect sizes were reported in the improvement of child
social communication skills when reported within the studies.

Akemoglu et al. (2019) identified 12 studies of parent-
mediated language and communication interventions
conducted via telepractice. The interventions used in the
included studies were naturalistic developmental behav-
ioural interventions NDBI, e.g. ESDM and imPACT, and
naturalistic behavioural, e.g. Reciprocal Imitation Training
and Sunny Start Teaching DANCE. Child communication
measures were reported in 11 out of 12 studies. However,
Akemoglu et al. (2019) reported variation in the communi-
cation behaviours measured in the included studies includ-
ing verbal and nonverbal social communication skills with
some studies measuring imitation behaviour only. Moreover,
Akemoglu et al. (2019) reported the inclusion of one study
with no parent coaching component and two studies with an
in-person coaching component.

Current evidence on the effectiveness of coaching parents
using naturalistic developmental interventions on the social
communication skills of young autistic children is not widely
evaluated. The previous systematic reviews included not
only naturalistic developmental but also ABA-based PMIs
(Parsons et al., 2017), included studies with no parent coach-
ing component (Akemoglu et al., 2019; Parsons et al., 2017),
and did not focus on the effectiveness of the PMIs on child
social communication specifically (Akemoglu et al., 2019;
Parsons et al., 2017).

Objectives
As the world experienced the COVID-19 pandemic, it
introduced an unprecedented urgency to establish the evi-

dence on delivering naturalistic developmental interven-
tions remotely, to ensure the continuity of the intervention
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provided to autistic children. Research suggests systematic
reviews often take up to 2 years to complete (Garritty et al.,
2021). Rapid reviews have emerged as an efficient tool for
generating systematic evidence for health care decision-
makers in a short time compared to systematic reviews
(Garritty et al., 2021). The purpose of this rapid review is
to review the existing evidence on the effectiveness of tel-
emedicine to train parents of autistic preschoolers to deliver
naturalistic developmental early interventions to improve
social communication.

Method
Search Strategy

The review is reported in line with the Preferred Reporting
Items for Systematic Review and Meta-analysis PRISMA
(2020) statement (Page et al., 2021) and conducted fol-
lowing Cochrane Rapid Reviews Methods Group guide-
lines (Garritty et al., 2021). The protocol was registered in
PROSPERO (International prospective register of system-
atic reviews) CRD42021238791. An electronic search was
conducted to identify potential studies using the following
databases: MEDLINE, Web of Science, PsycINFO, and The
Cochrane Library, yielding 101 records. Additional articles

were identified using Google Scholar (n=2), bringing the
total to 103 records. Following duplicates removal of 45
records, screening of the remaining 58 studies resulted in
9 articles retained for complete review (Fig. 1). Four key-
word categories were used: telemedicine (e.g. telehealth,
telepractice, video-conferenc*®), autism (e.g. autistic, autism
spectrum disorder), parent coaching (e.g. training parents,
training caregivers, parent-mediated), and social commu-
nication (e.g. social interaction, social skills, pragmatic
language). Mesh terms of each keyword were used when
available. The search was limited to peer-reviewed journal
articles published in English. Search dates from 12/03/2021
to 15/03/2021 and searched publication date restricted to the
period from 01/01/2000 to 28/02/2021 since videoconfer-
encing has evolved in early 2000s (Senft, 2016).

Selection Criteria

The selection criteria were guided using the following
PICOS (population, intervention, comparison, outcomes,
study design) question: How effective is telemedicine on
training parents of autistic preschoolers to deliver natural-
istic developmental early interventions to improve social
communication. The population being studied is autistic
preschoolers, the intervention is naturalistic developmental
early intervention via telemedicine, the outcome is social

[ Identification of studies via databases and registers [ Identification of studies via other methods ]
§ Records removed before Records identified from:
® Records identified from: screening: Websites (n = 2)
gff Databases (n = 101) > Duplicate records removed Organisations (n = 0)
T Registers (n = 0) (n=43) Citation searching (n = 0)
3 etc.
Ee:c;rg)s screened | Records excluded (n = 44)
Reports sought for retrieval o | Reports not retrieved Reports sought for retrieval .| Reports not retrieved
o (n=12) "l n=0) (n=2) | (n=0)
e
[
2
: I !
7]
Reports assessed for eligibility o Reports assessed for eligibility Reports excluded (n = 0)
(n=12) | Reports excluded: (n=2) 4
ABA-based (n = 3)
Age > 6 yearsold (n=1)
Not parent-mediated (n = 1)
T Studies included in review
3 (n=9) <
S Reports of included studies
£ (n=9)

Fig. 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) summary of article selection process
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communication, the comparison is no treatment or treat-
ment-as-usual, and the study designs include group study
or single-subject design.

For inclusion in this review, articles were included if
they met the following criteria: (a) inclusion of a child
with autism spectrum disorder; age < 6 years old at the
start of intervention (as diagnosed using DSM 4 or 5 or
ICD 10, with clinical diagnosis confirmed for the purpose
of research), using an intervention that is (b) telemedicine-
delivered with minimal (< 25%) in-person sessions, (c)
parent-mediated, (d) involves parent coaching component,
(e) involves naturalistic and developmental component, (f)
reported at least one child’s social communication or autism
symptom outcome, and (g) employed group study design
(e.g. randomised controlled trial, pilot), or single-subject
experimental study design. Further, group studies with only
the following control will be included: (a) no treatment or
waiting list, (b) treatment-as-usual, e.g. traditional speech
and language therapy or specialist autism nursery, kinder-
garten, or school provision, (c) in-clinic early intervention,
and (d) self-directed online early intervention, i.e. without
direct coaching of the parent.

We defined child social communication or autism symp-
tom outcome as any form of change in the child’s verbal or
nonverbal communication behaviour, initiation, and imita-
tion from pre-intervention to post-intervention and follow-
up. Change is measured using quantified measures of social
communication and autism behaviours which established
psychometric properties. Studies were excluded if (a) autistic
preschoolers were age above 6 years old, (b) used naturalistic
developmental EI without parent coaching component, (c)
used parent-mediated programs that are EIBI or ABA-based,
e.g. Discrete Trial Training and Functional Communication
Training, (d) were systematic or scoping reviews, (e) were
group studies with no control group, (f) were non-experi-
mental single-subject designs, and (g) qualitative studies.

Study Selection

One reviewer identified and removed all duplicates and
then screened all abstracts and titles against inclusion and
exclusion criteria. All irrelevant titles were excluded by one
reviewer. All included studies were reviewed independently
by a second reviewer. Disputes regarding inclusion were
resolved between the first and second reviewers.

Data Extraction

Study characteristics and outcome data were extracted
by one reviewer and verified by a second reviewer. To
develop an overview of the included studies, the following
study characteristics were extracted: participants’ charac-
teristics including the number of participants, caregivers’

demographics, child’s demographics, and geographical
location, and intervention characteristics including interven-
tion description, dosage, method of delivery, aims of the
intervention or skills targeted, and outcome measures. The
review included the data provided in the published papers
only. Disputes regarding data extraction were resolved
between the first and second reviewers.

Quality of the Studies

The Risk of Bias (ROB-2; Sterne et al., 2019) tool was
used to assess the RoB of the randomised controlled tri-
als (RCTs). The RoB-2 tool has five domains to determine
the RoB in (a) randomisation process, (b) deviations from
intended interventions, (c) missing outcome data, (d) meas-
urement of the outcome, and (e) selection of the reported
results. In RoB-2, the study is judged to be at ‘low RoB’
if all domains were judged to have low RoB. The study is
judged to raise ‘some concerns’ if at least one domain was
judged to raise some concerns but not to be at high RoB for
any domain. The study is judged to be at ‘high RoB’ if at
least one domain was judged to be at high RoB or the study
judged to raise some concerns for multiple domains.

The Single Case Design Risk of Bias (SCD RoB;
Reichow et al., 2018) tool was used to assess the RoB of the
single-subject studies. The SCD RoB tool evaluates nine
domains of bias: two domains to assess selection bias, two
domains to assess performance bias, four domains to assess
detection bias, and one domain to encompass other sources
of bias not included in the other domains. The SCD RoB
criteria do not offer an overall RoB judgement. Studies’
rigour for the single-subject design (SSD) and RCTs was
evaluated by two researchers independently. Disagreements
in methodological quality were resolved through discussion
and consensus.

Results

A total of nine studies were reviewed and synthesised for
five characteristics: (a) study design and participants char-
acteristics, (b) intervention and technology characteristics,
(c) parent coaching, (d) child and parent outcomes, and
(e) risk of bias.

Design and Participants

Seven of the included studies utilised experimental SSD
(Gudmundsdéttir et al., 2017, 2019; Law et al., 2018;
McDuffie et al., 2013; Meadan et al., 2016; Vismara et al.,
2013; Wainer & Ingersoll, 2015) and two were RCTs (Inger-
soll et al., 2016; Vismara et al., 2018). Three studies were
conducted in the USA (Ingersoll et al., 2016; McDuffie et al.,
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2013; Meadan et al., 2016), two in Iceland (Gudmundsdot-
tir et al., 2017, 2019), one in Canada (Wainer & Ingersoll,
2015), one in Singapore (Law et al., 2018), one in the USA
and Canada (Vismara et al., 2013), and one did not report the
country (Vismara et al., 2018).

Across all nine reviewed studies, there were 86 parent-
child dyad participants. Only three studies have specified the
age and gender of the parents (Gudmundsdéttir et al., 2017,
2019; McDuffie et al., 2013). The child’s mean age was 3:4
years, ranging from 1:5-6:1 years. All children received ASD
diagnosis apart from one who was not formally diagnosed
with autism before the study but was diagnosed with perva-
sive developmental disorder-not otherwise specified (PDD-
NOS) toward the end of the intervention (Gudmundsdottir
et al., 2017). None of the included studies reported details
about any co-occurring conditions in their child participants.
However, all studies reported participants’ education, not all
reported ethnicity, and few reported socioeconomic status
(see Table 1).

Intervention and Technology

The interventions used in the included studies were catego-
rised based on the original author’s categorisation and were
maintained in the current review. The majority of the stud-
ies (n=5) used NDBI, three used naturalistic behavioural
(NB), and one reported the use of naturalistic developmen-
tal (ND) intervention. Intervention duration varied across
studies from 3 to 12 months. Three studies used hybrid
approach, i.e. combining in-person and tele-sessions, with <
25% in-person sessions (Gudmundsdéttir et al., 2017, 2019;
McDuffie et al., 2013). Two studies started with in-person
training followed by tele-coaching (Gudmundsdéttir et al.,
2019; McDuffie et al., 2013), and one used in-person train-
ing sessions at the beginning and throughout the intervention
program (Gudmundsdottir et al., 2017). Further details on
the intervention’s aims and approach are provided in Table 2.

All nine studies reported using a synchronous approach
in delivering the intervention (i.e. videoconferencing). Five
studies used Skype for videoconferencing (Gudmundsdéttir
et al., 2017, 2019; Law et al., 2018; McDuffie et al., 2013;
Meadan et al., 2016), one study used GoToMeeting (Vismara
et al., 2018), one study used a platform developed for the
study (Wainer & Ingersoll, 2015), and two studies did not
provide details about the platform (Ingersoll et al., 2016;
Vismara et al., 2013).

Parent Coaching
Eight out of 9 studies utilised live coaching and reflection on
parent’s performance via videoconferencing. In one study,

coaching was self-directed using Map4Speech applica-
tion (Law et al., 2018). Three studies used video-feedback
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strategy to reflect on parent’s performance (Gudmundsdottir
etal., 2019; Law et al., 2018; Meadan et al., 2016). In addi-
tion, seven studies reported incorporating self-directed inter-
vention material, e.g. website or application (Gudmundsdét-
tir et al., 2017, 2019; Ingersoll et al., 2016; Law et al., 2018;
Vismara et al., 2013, 2018; Wainer & Ingersoll, 2015).

There was a lot of variation in the amount of tele-coach-
ing provided to the parents was also observed across studies
(see Table 2). The minimum tele-coaching time was 270
minutes (Law et al., 2018), and the maximum tele-coaching
time was 3180 min (Gudmundsdoéttir et al., 2017). In some
studies, the amount of tele-coaching time varied amongst
participants (Gudmundsddttir et al., 2017, 2019; Law et al.,
2018).

Child and Parent Outcomes
Child Social Communication

Overall, there was little evidence for improvements in chil-
dren’s social communication following the intervention.
Four SSD studies reported no significant changes in child’s
social communication during or following the remotely
delivered intervention (McDuffie et al., 2013; Meadan et al.,
2016; Vismara et al., 2013; Wainer & Ingersoll, 2015). Child
joint attention was measured in two studies, one SSD and
one RCT, with no significant changes observed following the
intervention (Vismara et al., 2013, 2018). The outcome of
the intervention on children’s imitation was reported in two
studies. Wainer and Ingersoll (2015) reported no significant
change in imitation. However, Vismara et al. (2018) reported
observed improvements in imitation for the telemedicine and
control (F (1, 64.5) =4.83, p <.05; P-ESDM M= 1.37, SD=
1.02, Community M= 0.91, SD= 0.78) with no significant
difference between groups. Improvements in child social
attending during intervention and follow-up were reported in
two SSD studies (Gudmundsdéttir et al., 2017, 2019). How-
ever, mean differences between intervention phases were not
reported (Gudmundsdéttir et al., 2017, 2019).
Improvements in functional communication were
reported in two SSD studies and one RCT (Ingersoll et al.,
2016; Law et al., 2018; Vismara et al., 2013). Ingersoll et al.
(2016) reported that children in both the therapist-assisted
and self-directed groups exhibited significant gains in their
communication following the intervention. There were no
differences between groups at the end of therapy; yet, the
therapist-assisted group made more progress over therapy
than the self-directed group, as confirmed by post hoc testing
(p=.001 and p= .09 respectively). While visual inspection
of the results indicates variability between children in this
SSD, Vismara et al. (2013) reported an increase in children’s
functional verbal utterances from baseline (M= 2.97, SD=
1.83) to follow-up (M= 4.14, SD= 2.04). Visual inspection
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of Law et al. (2018) SSD results shows a more consistent
increase in the children’s prompted and spontaneous com-
munication confirmed by statistical analysis. Percent non-
overlap of all pairs (NAP) for the three children was 76%,
79%, and 80% for prompted communication (all significant
at a .05 level) and spontaneous communication for two of
the children 72% and 82% (both significant at a .05 level).

Parent Fidelity

Moderate to high fidelity scores were reported across most
studies (n=8). The studies reported 64% (9 out of 15) (Vis-
mara et al., 2018), 66% (2 out of 3) (Gudmundsdottir et al.,
2017, 2019), 75% (6 out of 8) (Vismara et al., 2013), 80% (4
out of 5) (Wainer & Ingersoll, 2015), 94-100% (3 out of 3)
(Meadan et al., 2016), and 100% (3 out of 3) of participants
achieved fidelity (Law et al., 2018). One RCT (Ingersoll
et al., 2016) reported a significant increase in parent fidel-
ity scores post-intervention (ps <.01, M= 3.39, SD= .76).
Significant main effect of time reported at follow-up F(1,
21) =44.26, p <.001, np2 = .68, suggesting that the benefits
of the intervention on parent fidelity maintained. However,
researchers did not report whether or not all parents achieved
fidelity (Ingersoll et al., 2016).

Further, Vismara et al. (2018) reported that five out of 15
parents achieved fidelity post-intervention, and four addi-
tional parents achieved fidelity at follow-up. Another SSD
study (Vismara et al., 2013) reported overall mean fidelity
during intervention was 3.68 (SD= .51), with six of eight
parents achieved fidelity as defined by a minimum of two
consecutive scores of 4 or higher (on a scale of 1= low com-
petence to 5= high competence). Law et al. (2018) reported
that all three participants achieved fidelity (M= 89%, SD=
1.87) ranging from 88 to 92% at post-intervention. Mean
scores of parent fidelity were not reported in four studies
(Gudmundsdottir et al., 2017, 2019; Vismara et al., 2018;
Wainer & Ingersoll, 2015).]

Two studies (one RCT and one SSD) reported higher
fidelity scores observed when parent coaching was pro-
vided (Ingersoll et al., 2016; Meadan et al., 2016). Ingersoll
et al. (2016) reported significantly higher fidelity scores for
therapist-assisted (involved coaching) than the self-directed
(self-guided training) group. Similar findings reported by
Meadan et al. (2016) with higher fidelity scores coincided
with coaching condition compared to training, baseline, and
maintenance conditions.

Parent Acceptability and Satisfaction
Seven out of the nine included studies measured paren-
tal acceptability and satisfaction post-intervention (Gud-

mundsdottir et al., 2019; Law et al., 2018; McDulffie et al.,
2013; Meadan et al., 2016; Vismara et al., 2013, 2018;

@ Springer

Wainer & Ingersoll, 2015). Two studies used interview
method to investigate parental satisfaction following
remote intervention (Gudmundsdottir et al., 2019; Meadan
et al., 2016). All seven studies reported high acceptabil-
ity and satisfaction following remote parent training and
coaching. In addition, Wainer and Ingersoll (2015) reported
higher acceptability for coaching condition compared to
self-directed training. However, qualitative findings from
only one study revealed difficulties faced by the partici-
pants during tele-sessions, including technical problems
and difficulty in controlling the child's challenging behav-
iours (Gudmundsdoéttir et al., 2019).

Risk of Bias

The evaluation of the methodological rigour of the included
studies showed that none of the nine studies met the crite-
ria for low RoB across all achievable domains of the RoB
Tools (Tables 3 and 4). Thus, the overall quality of evidence
obtained from both the SSD and RCTs is low.

Single-Subject Design

The SCD RoB tool consists of nine quality domains to assess
selection bias, performance bias, detection bias, and other
sources of bias not included in the other domains (Reichow
et al., 2018). Of the seven studies employing a SSD, only
two studies were rated for high RoB in one quality domain
(McDuffie et al., 2013; Vismara et al., 2013). Three studies
were rated for high RoB in two quality domains (Law et al.,
2018; Meadan et al., 2016; Wainer & Ingersoll, 2015), and
two studies were rated for high RoB in three and five quality
domains (Gudmundsdattir et al., 2017, 2019). All studies,
except two (Law et al., 2018; Meadan et al., 2016), were
judged for unclear RoB (i.e. there was insufficient details to
make an evaluation) in at least two domains. McDulffie et al.
(2013) were rated for unclear RoB in four quality domains.
The most common risks of bias were failure to blind par-
ticipants and personnel, selection bias, and failure to use or
report the use of blind assessors. However, low RoB was
observed in dependent variable reliability, data sampling,
and other potential sources of bias for most studies (Table 3).

Randomised Controlled Trials

The five RoB domains set by Sterne et al. (2019) in the
RoB-2 tool was used to evaluate the rigour of the two RCTs
included in this review. RoB-2 was used to assess every rel-
evant outcome measure and has three overall RoB judge-
ments (low RoB, some concerns, high RoB). Overall, the
RoB assessment of the two RCTs showed that both studies
have a low RoB for the randomisation process and miss-
ing outcomes data domains. However, both studies showed
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Table 3 Rigour evaluation of SSD studies adopted from Reichow et al. (2018)

Study Selection bias Performance bias Detection bias Other potential
. - B sources of bias
Sequence Par- Blinding of ~ Proce- Blinding of ~ Selective Dependent Data sam-
genera- ticipant participants  dure outcomes outcome variable reli- pling
tion selection  and personnel fidelity  assessors reporting ability
McDuffie Unclear Unclear  High Low Unclear Unclear Low Low Low
et al. (2013)
Vismara et al. Unclear Unclear  High Low Low Low Low Low Low
(2013)
Wainer and Low Unclear  High High Low Low Unclear Low Low
Ingersoll
(2015)
Meadan et al. High Unclear  High Low Low Low Low Low Low
(2016)
Law et al. High Low High Low Unclear Low Low Low Low
(2018)
Gudmunds- High Unclear  High High Unclear Unclear Low Low Low
doéttir et al.
(2019)
Gudmunds- High High High High Unclear Unclear Low High Low
dottir et al.
(2017)
Table 4 Rigour evaluation of RCT studies using RoB-2 (Sterne et al., 2019)
Study Outcome Randomi-  Deviations from Missing Measurement  Selection of the Overall bias
sation intended interven-  outcomes  of the outcome reported results
process tions data
Ingersoll et al. Child’s language Low Low Low High Low High
(2016) VABS communica- Low Low Low High Low High
tion
VABS social Low Low Low High Low High
Parent fidelity Low Low Low Some concerns Low Some concerns
Vismara et al. (2018) Social communica-  Low Some concerns Low Low Some concerns Some concerns
tion
Parent fidelity Low Some concerns Low Low Some concerns  Some concerns
Parent satisfaction Low Some concerns Low Low Some concerns  Some concerns

some concerns or high RoB for other domains. As shown in
Table 4, Ingersoll et al. (2016) study was judged to be at high
RoB in measuring the outcome domain for the three child
outcome measures and raising some concerns in the same
domain for the parent fidelity outcome. The other RCT study
(Vismara et al., 2018) met the criteria of some concerns for
overall RoB judgement in all evaluated outcomes (one child
and two parent outcomes).

Discussion

There is growing literature on telepractice and par-
ent-mediated autism interventions. This study aimed
to improve the understanding of the effectiveness of

telemedicine in training the parents of young autistic chil-
dren to deliver naturalistic developmental interventions
for social communication. The synthesis of the nine stud-
ies provides preliminary evidence that telemedicine is an
effective approach to coaching parents of young autistic
children to deliver naturalistic developmental interven-
tions. However, the study showed insufficient evidence of
the effectiveness of telemedicine on children social com-
munication, consistent with previous reviews (Akemoglu
et al., 2019; Parsons et al., 2017). Participants of three
studies showed no improvement in social communica-
tion, although parent fidelity was achieved by all partici-
pants (Meadan et al., 2016; Vismara et al., 2013; Wainer
& Ingersoll, 2015). A similar discrepancy between par-
ent fidelity and child outcomes was reported following
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remotely delivered ABA-based interventions (Ferguson
et al., 2019).

The variation in the intervention effects on child behav-
iours might be due to the range of different measures of
social communication used in the different studies. This
last of consistency in outcome measurement has been noted
before (Akemoglu et al., 2019). In addition, despite that all
included studies reported objective measures of parent-child
interaction, it is possible that the used measures were not
sensitive enough to detect the changes in the child’s com-
munication. A lack of valid objective sensitive measures of
change in the social communication of young autistic chil-
dren was highlighted by McConachie et al. (2015).

It is also possible that the variation in the intervention
effects on children’s social communication is due to a time
factor. Previous research of in-person naturalistic develop-
mental PMI observed improvement in the child’s autistic
features at follow-up that was not observed immediately
post-intervention (Green et al., 2010; Pickles et al., 2016).
Research has suggested that the changes in children com-
munication and autism features during intervention could
have become self-sustaining after the end of the interven-
tion (Pickles et al., 2016). Thus, these findings suggest that
the intervention effects on children’s communication could
occur at some time after the endpoint of the intervention.

Although study findings are inconsistent and inconclusive
for children’s social communication, they are promising for
parental fidelity and acceptability. Overall, the parents in
the identified studies were able to learn early intervention
strategies remotely and use them accurately with their autis-
tic children. Most studies reported a significant increase in
parent fidelity post-intervention. Higher fidelity scores were
observed in the interventions employing parent coaching
compared to interventions/conditions with no parent coach-
ing component (Ingersoll et al., 2016; Meadan et al., 2016).
This finding is consistent with previous reports of high treat-
ment fidelity achieved by participants who received remotely
delivered PMIs (Ferguson et al., 2019; Parsons et al., 2017).

Most included studies showed high acceptability and sat-
isfaction amongst parents coached on naturalistic develop-
mental interventions via telemedicine, congruent with pre-
vious research (Salomone & Maurizio Arduino, 2017). The
study also revealed preliminary evidence of higher accept-
ability of telemedicine-delivered PMIs incorporating parent
coaching than self-directed interventions. Similar findings
were reported by Pickard et al. (2016). However, attitudes
toward telemedicine may vary regionally and culturally and
can possibly be affected by the infrastructure of the location
being studied. Thus, the generalisability of the results to
other regions in the world must be done with caution.

In all of the studies reviewed, there were methodologi-
cal issues. All the SSD studies were rated at high risk of
bias in the ‘blinding of participants and personnel’ domain.
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However, SSD studies employing PMIs might be particu-
larly prone to this type of bias, given that blinding parents
to the type of intervention is not possible. Similarly, one of
the group studies failed to blind or report blinding of par-
ticipants and outcome assessors for the selected outcome
measures (Ingersoll et al., 2016). Inadequate reporting and
lack of details were observed as seven out of the nine studies
were rated for unclear RoB in at least two quality domains.
The quality assessment results are congruent with previ-
ous reports of low-quality research (Ferguson et al., 2019)
and lack of blinding in studies utilising telemedicine as an
approach to deliver naturalistic developmental and ABA-
based interventions (Parsons et al., 2017). Furthermore, sev-
eral limitations were acknowledged in the identified studies.
First, there was a high disparity in the amount of tele-coach-
ing provided to the parents between the studies and within
some studies (e.g. Gudmundsdéttir et al., 2017, 2019; Law
et al., 2018). Although findings from previous systematic
reviews investigating the effect of dose in intervention are
inconsistent (Debodinance et al., 2017; Nevill et al., 2018;
Oono et al., 2013; Pacia et al., 2021), it may affect interven-
tion outcomes. Second, most studies (n=6) did not report the
age of the participating parents, i.e. the primary intervention
agents. Previous research suggested a correlation between
age and the use of video-based telemedicine (Hsiao et al.,
2021). Researchers reported that older adults showed lower
rates of video-based telemedicine use (Hsiao et al., 2021).
Finally, there were differences in the approach to establish-
ing autism diagnosis across the reviewed studies which may
have affected the outcomes and comparability of the results.

Strengths and Limitations

Rapid reviews have emerged as an efficient tool for synthe-
sising evidence for health care decision-makers (Garritty
et al., 2021). The streamlined methods allow for an accel-
erated process of review which supports evidence-based
decision-making and health responses in times of emer-
gency and crisis (Tricco et al., 2017). However, this stream-
lined approach leads to limitations should be considered
when interpreting the results of rapid reviews. The limited
search strategy compared to full systematic review, includ-
ing searching in fewer databases and not including grey
literature, may lead to sampling bias. Relaxing the require-
ment for independent review by two reviews at all steps of
the process may also increase risk of bias. However, the
strengths of the review included searching four databases
instead of three databases as recommended by Garritty et al.
(2021), strict inclusion/exclusion criteria, and only includ-
ing peer-reviewed studies. A further strength of this review
is that the search terms and strategies were developed with
a specialist librarian.
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Implications and Future Directions

The evidence for the efficacy of using telemedicine to
deliver naturalistic developmental PMIs for autistic chil-
dren is inconclusive. However, this review has two main
implications for researchers and practitioners design-
ing and planning to deliver this intervention approach
via telemedicine. First, the findings indicate that there
is a growing number of studies suggesting intervention
fidelity can be achieved by coaching parents remotely via
videoconferencing. However, since most studies (n=6)
have been conducted in North America, the generalis-
ability of the results to other countries and cultures is
limited. Second, the heterogeneity of variables within the
social communication outcome in the included studies
limited the comparability between studies. This might be
due to a lack of valid outcome measures that are sensitive
to changes in social communication in children below 6
years (McConachie et al., 2015). Thus, the findings from
this study support the need for establishing a robust tool
to measure social communication in effectiveness trials
as an ‘urgent research priority’ (McConachie et al., 2015).
Third, all the included studies were at high RoB in at
least one quality indicator of the Cochrane Risk of Bias
Tool. Therefore, there is a demand for further high-qual-
ity research investigating the effectiveness of telepractice
on improving social communication that can adhere to a
rigorous methodological structure.
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