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Introduction: Autism is a global health priority with an urgent need for
evidence-based, resource-efficient, scalable supports that are feasible for
implementation in low- and middle-income countries (LMICs). Initiating
supports in the toddler years has potential to significantly impact child and
family outcomes. The current paper describes the feasibility and outcomes
associated with a Canadian-developed caregiver-mediated intervention for
toddlers (the Social ABCs), delivered through a clinical service in Goa, India.
Methods: Clinical staff at the Sethu Centre for Child Development and Family
Guidance in Goa, India, were trained by the Canadian program development
team and delivered the program to families seen through their clinic. Using a
retrospective chart review, we gathered information about participating
families and used a pre-post design to examine change over time.

Results: Sixty-four families were enrolled (toddler mean age =28.5 months;
range: 19-35), of whom 55 (85.94%) completed the program. Video-coded data
revealed that parents learned the strategies (implementation fidelity increased
from M =4542% to 76.77%, p <.001, with over 90% of caregivers attaining at
least 70% fidelity). Toddler responsivity to their caregivers (M =7.00% vs. 46.58%)
and initiations per minute (M =116 vs. 3.49) increased significantly, p's<.001.
Parents also reported significant improvements in child behaviour/skills
(p <.001), and a non-significant trend toward reduced parenting stress (p = .056).
Discussion: Findings corroborate the emerging evidence supporting the use of
caregiver-mediated models in LMICs, adding evidence that such supports can
be provided in the very early years (i.e., under three years of age) when learning
may be optimized.
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autism, toddlers, early intervention, parent-mediated, virtual delivery, cultural adaptation,
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1 Introduction

Autism has been identified as a global health priority, with an urgent need for high-
quality, resource-efficient, scalable interventions and supports that are evidence-based and
feasible for implementation in low- and middle-income countries (LMICs) (1). According
to the Global Health report (2) 95% of people with autism live in developing countries.
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The World Health Organization (WHO)’s Global Strategy for
Women’s, Children’s and Adolescents’ Health and the United
Nations Sustainable Development Goals highlight the importance
of providing nurturing care to all children (3). Caregiver-
mediated programs meet the call for scalable resource-efficient
models that hold promise for implementation in LMICs (1, 4).
Moreover, such programs value and promote caregivers’ natural
strengths, and empower them with new skills that can be used to
foster their child’s development (3, 5). Given the high need for
effective and efficient interventions in LMICs, it has been argued
that “parent-mediated interventions in ASD are not an optional
extra or adjunct in this region [India] but imperative, vital, and
very likely the mainstay of therapy for innumerable families with
minimal or no access to resources” (6).

While most interventions have been developed in high-income
countries [with only 5% having been developed in Africa, South
America, or India (7)], there remains a limited but growing
understanding of the transportability of western-developed
interventions for use in LMICs (8). A recent systematic review of
13 studies concluded that caregiver-mediated interventions for
children with ASD hold promise in India, the second-most
populous country in the world (9). The systematic review uses a
broad interpretation of the term “caregiver-mediated”, to include
a range of models, from parent psychoeducation to intensive
centre-based models that combine therapist and caregiver-
mediated components, with varying levels of evidence. Sengupta
et al.,, (6) astutely highlighted some ambiguity in the use of the
within  the
contributing to challenges in interpreting the research evidence

term  “caregiver-mediated” Indian  context,
in this field [although this is by no means a uniquely Indian
challenge; e.g., see (10)]. Of the 13 studies reviewed by Kalorath
et al. (9), eight focus on children under 6 years of age (the others
include children up to age 9 or 10). Of these, only three report on
models that are exclusively caregiver-mediated and relatively
resource-efficient (6, 11, 12); others describe programs that
involve a therapist-delivered component (13), are longer in
(14): 19-month model (15),

and (16): daily intervention for 3 months], or programs that

duration and/or more intensive [i.e.,

focus on behaviour reduction (17) or parent psychoeducation
(18) rather than direct caregiver coaching to promote the child’s
developmental progress.

The feasibility of transporting a fully caregiver-mediated
intervention for use in LMICs has been demonstrated through a
program that was developed and validated in the UK (PACT)
(19) and adapted for use in Pakistan and India (PASS) (20). The
intervention was delivered to children with autism (aged 2-9
years) over a six-month duration with hour-long sessions every
other week (i.e., 12 sessions). A randomized control trial (RCT)
with 65 families yielded a high completion rate (81%) and
positive outcomes for parental synchrony and child initiations to
parents, but not for their secondary outcomes of child language
skills. This work shed light on the opportunity to capitalize on
effective,  resource-efficient  intervention  approaches for
application in LMIC contexts. The authors selected a broad age
range for participants due to evidence that age of diagnosis was

elevated in south Asia (vs. the UK) at the time of the study.
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Although approximately half the sample was under age six
(mean age ~5 years), it is not explicit in the paper how many
children were in the toddler age range, and children with
developmental levels below 12 months were excluded. It remains
to be determined whether such an approach would be equally
feasible and efficacious in a toddler-aged sample.

Manohar et al. (11) used an individualized approach to
supporting parents to deliver caregiver-mediated intervention to
young children (aged 2-6 years) with autism. They reported on
an RCT design (n=50) evaluating a 12-week NDBI-based model,
entailing five, 1:1 outpatient visits to support children’s joint
attention and adaptive skills (only three sessions were dedicated
brief
intervention, parents reported reduced stress, and clinician-rated

to the actual intervention training). Following the
autism symptoms decreased, with a small effect size. These
findings are compelling, particularly given the very brief nature
of the the lack

curriculum will pose challenges to any efforts to replicate and to

intervention. However, of a manualized
scale up the model. Further work to standardize and manualize
this program may be of value given the resource-efficiency and
reported outcomes.

Sengupta et al. (6) reported on the implementation of a
manualized program (Project ImPACT) for children aged 1-6
years, adapted for use in the Indian context. The program
entailed twice-weekly sessions over six weeks, including five
direct coaching sessions, five group learning sessions, and two
introductory sessions. They reduced the standard (12-week)
model to 6 weeks to encourage retention, and reported a high
completion rate (85%). A pre-post design revealed that parents
learned the intervention techniques and reported significant
reductions in parenting stress and gains in children’s social
communication skills. Authors acknowledge that this study
would have been strengthened by the inclusion of measures
beyond parent-reported outcomes, but findings nonetheless
contribute to the evidence that caregiver-mediated programs hold
promise for use in the Indian context; moreover, the potential of
training parents remotely has also been demonstrated through a
virtual coaching approach in a small sample [n =12; (21)].

In response to calls for caregiver-mediated treatment
approaches across the globe, the WHO partnered with Autism
Speaks to develop the Caregiver Skills Training program (WHO-
CST) (5). Initial development work yielded a framework for
designing a globally oriented caregiver-mediated approach for
children with a range of developmental challenges across early
childhood (age 2 to 9 years). Several key considerations were
identified, including engagement of other family members,
caregivers’ wellbeing, acceptance of their child’s learning needs,
mitigating barriers to accessing the program, and addressing the
variability of children’s strengths and needs. The advantage of
combining group-based and individual instruction was also
highlighted, as a means to balance efficiency, efficacy, and
individualized care. Field trials of the WHO-CST program across
30 countries revealed that most sites identified a need for only
minor modifications to increase transportability (language, use of
idioms) and feasibility [offering childcare, reducing the frequency
of group sessions; (5)].
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A recent report (12) demonstrated the feasibility of using the
WHO-CST program children with
communication challenges, delivered within a school setting.

in India with social
Based on a pre-post design with 22 families, the program (which
entailed 9 group sessions and 3 home visits) was found to be
acceptable and feasible, and parents reported reduced stress and
their skills
developmental gains emerged in children’s social communication

gains in own and knowledge. Moreover,
skills (rated by parents and clinicians). Some barriers emerged,
related to logistics (e.g., missing work to attend sessions) and
time constraints, but the program was felt to be feasible for
implementation across a wide range of ages and developmental
needs. Again, the focus here was on children from preschool age
to school age, with no participants under age three (although the
program was available as early as age two).

The bottom line is that, despite some promising evidence, there
remains a need for further evaluation of programs that are resource
efficient (ie, exclusively caregiver-mediated, briefer duration,
group-based), and that focus on the toddler years, when learning
is likely to have the greatest impact (22). Given a growing
appreciation for the unique needs of autistic toddlers, it is worth
building on the successes of caregiver-mediated programs such as
PASS, Project ImPACT, and WHO-CST to examine the
transportability of programs that are developed specifically for
toddlers with emerging autism. The implementation of toddler-
focused approaches is becoming increasingly viable with an
increasing recognition that ASD can be detected reliably before
age two (1, 23), in tandem with evidence to support the urgency
of earliest possible intervention (22).

The Social ABCs is a parent-mediated intervention developed in
Canada. The program was designed specifically for use with toddlers
(aged 12-36 months; with current clinical application up to age 42
months) with autism or related social communication challenges
and has been adapted to optimize resource-efficiency. The program’s
original model entails individual (1:1) sessions for both learning
content and live coaching, tapering in intensity over a 12-week
period, with evidence of parent and child gains in a cross-site RCT
(24) and a large community implementation trial (25). With the aim
of increasing efficiencies and optimizing the benefits of group-based
learning, the program was adapted to be delivered as a brief, hybrid
group-based and individual mode (i.e., 6, weekly group sessions for
didactic instruction and facilitated discussion; and 9 sessions of 1:1
in-the-moment coaching), taking place over a 6-week period. In
addition to increasing resource efficiency, the truncated duration
may increase the program’s feasibility for families with multiple
competing demands and busy schedules [e.g., see (6)]. Findings
from a quasi-experimental, pre-post study of the abbreviated group-
based Social ABCs (n=282) showed that parents could learn the
strategies in the abbreviated format (i.e., they attained fidelity of
implementation). Moreover, toddlers made significant gains in vocal
responding (based on blinded video coding), and parents reported
increased word inventory and reduced autism symptoms in their
toddlers, as well as reduced parenting stress. In-person and virtual
delivery of the program yielded very few differences in outcomes,
with the exception of parenting stress which was mitigated most
strongly in the in-person delivery condition (26).
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Due to its resource efficiency (short duration, minimal staffing
resources needed), the Social ABCs holds promise for scalability to
LMICs. The program also meets many of the criteria proposed by
the WHO for such models, including encouraging involvement
from other family members (e.g., discussion about how to get
other family members involved in supporting the coached
parent), a focus on caregivers’ wellbeing (e.g., stress, self-efficacy,
empowerment), acceptance of the child’s learning needs (e.g.,
of toddlers’

interests, and communication cues), and personalizing specific

increased understanding motivation, arousal,
program goals in response to individual toddlers’ and caregivers’
strengths and needs. The group-based version of the Social ABCs
program holds particular promise as being feasible for delivery in
LMICs, by virtue of its efficient (6-week, group-based learning)
delivery. Although

developed and evaluated to date exclusively in Canada, the

approach, and opportunity for virtual
group-based Social ABCs has been shown to translate well across
diverse ethnic, educational, and language communities within a
large multi-cultural city (26), bolstering the promise of this
program for implementation outside of Canada.

The primary objectives of the current study were to describe
the virtual training partnership and explore preliminary indices
of feasibility, acceptability, and efficacy of the 6-week, group-
based Social ABCs, when delivered through a clinical service in
Goa, India.

2 Method
2.1 Participants and setting

Clinicians at the Sethu Centre for Child Development and Family
Guidance (hereafter Sethu), a child development centre in Goa, India,
were trained by the Canadian program-development team (hereafter,
“training team”); training details are described below. Sethu runs as a
charitable trust (not-for-profit organization), providing services to
children with developmental, behavioural, emotional, and learning
challenges from birth to age 19 years. Data were extracted from
clinical charts at Sethu, for all families who received the Social
ABCs intervention between January 2021 and September 2022.

2.2 Compliance with ethical standards

2.2.1 Research involving human participants

This study entails an anonymized chart review of clinical data
from families enrolled in the Social ABCs as a clinical service. As
such, the requirement for consent was waived and the study was
approved by Research Ethics committees at Sethu and the
University of Toronto.

2.3 Procedure

This study is a retrospective chart review. All available data
were used for analyses, using a single group pre-post design.
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2.3.1 Training of coaches in India

Two clinicians from Sethu were introduced to the Social ABCs
program during an introductory two-day in-person workshop
hosted by the Indo-Canadian Autism Network (I-CAN 2020) in
Hyderabad, India. I-CAN is a collaborative initiative between
researchers, clinicians, and autism experts in Canada and India,
co-sponsored by the Divi’s Foundation for Gifted Children,
which sponsored the event in India, and Kids Brain Health
Network, Canada, which sponsored the travel of Canadian
delegates to the initial meeting and co-supported portions of the
ongoing training through a research grant to lead author (JB).
Following the workshop, the two clinicians expressed an interest
in pursuing formal training, and the program development team
determined that the clinicians and the program setting were both
a good fit for further training and implementation of the
program. Areas of “fit” included practical considerations such as
clinicians’ English fluency and backgrounds in child development
and autism, as well as an alignment with the values underlying
the program itself (e.g., child- and family-centred care, family
empowerment). Following the initial in-person meeting, the
Indian and Canadian teams continued to meet virtually using the
Zoom for healthcare platform. Weekly, two-hour meetings took
place for six months, with Indian trainees working directly with
local families from Sethu, while receiving in-the-moment, live
meta-coaching from two Canadian trainers. Trainees’ direct
implementation with families (a component of the training phase
only), their in-vivo parent-coaching skills, and delivery of
didactic content/group facilitation were evaluated using Canadian
fidelity measures via video coding.

2.3.2 The intervention

All families participated in the 6-week group-based Social ABCs
as described in Brian, Solish, et al. (26), with four a priori
modifications (see program adaptations, below). The program
involved 1 baseline session, 6 weekly group didactic sessions and
9 individual coaching sessions, and 2 follow-up/ check-in
sessions (see Table 1). The program was delivered through the
clinical service at Sethu in Goa, India. A total of 11 group cycles
were completed, comprising 2-8 families each, and at least 2
coaches/facilitators. All group cycles were completed between
January 2021 and September 2022.

2.3.3 Program adaptations (a priori)

In cross-site planning discussions, we considered the
recommended cultural adaptations generated from development of
the WHO-CST program, namely: (1) translation into local

language, (2) use of examples, idioms, stories that are locally

TABLE 1 Program protocol.

10.3389/fresc.2024.1214009

meaningful, and (3) changes to structural elements such as timing
and location of sessions, provision of childcare, refreshments,
parking, etc. (5). In line with these guidelines, four modifications
were made a priori to enhance feasibility for families. First, families
could opt to be coached in local languages (specifically Hindi,
Konkani, or Marathi). Second, the questionnaires (described below)
were reviewed verbally with families, in their local languages, as
requested. Third, two extra sessions were added following the
standard 6-week model. These sessions were provided as follow-
up/check-in sessions at 1 and 3 months post-program. These
check-in sessions took place virtually or in-clinic, as preferred by
families, and each entailed a one-hour consultation/refresher
session to provide tips, reminders, or problem-solving strategies to
families. Although data were not collected at these follow-up
sessions, the primary objective was to encourage parents to
continue using the strategies that they had learned, for at least
three months following program completion. Thus, the full
program entailed 18 sessions, with data collection at the end of
week 7 (as depicted in Table 1). The fourth a priori modification
was that families could access the program either in-person (in
clinic), virtually (from their homes), or using a hybrid in-person/
virtual format. Decisions about program format were driven by
practical factors such as COVID-19 lockdowns at the time,
families’ network connectivity, and/or the convenience of families
coming into the Centre (i.e., not based on clinical impressions
about which option would be the best “fit” for each family).

Throughout the partnership, we applied the ecological validity
model (5) to consider potential further (post hoc) adaptations
across eight dimensions: language, persons, metaphors, content,
concepts, goals, methods, and context (27).

2.3.4 Data collection and measures
All data were collected as part of the clinical program for

quality play
interactions and parent questionnaires were collected before

assurance. Video-recorded parent-child free
starting the program (Pre) and following the 6-week intervention
(Post). The majority of videos were coded by the Indian team,
after achieving coding reliability with the training team.

2.3.4.1 Video-coding

In line with established procedures from the Social ABCs research
literature (24, 26, 28), ten-minute, parent-child free play
interactions were video-recorded at both time-points, with no
coaching taking place during the recording. Although video-
coding was non-blinded, most videos were consensus-coded in
pairs within the Indian team who had established coding
consistency with the Canadian team, as follows: Phase I—trainees

1 month 3 months

Didactic (group) sessions -
Coaching (individual) sessions -

Other Data collection (Baseline) -

1/week (total: 3)
2/week (total: 6)

post-program

post-program
1/week (total: 3)
1/week (total: 3)
Check-in®

Data collection (end of week 7) Check-in®

?Check-in sessions were added by the clinical team in India; such sessions were not included in previous reports of the group-based Social ABCs program (26).
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attended a didactic training session devoted to video coding (and
they received a copy of the slide presentation for use as a
resource guide for ongoing coding); phase 2—weekly supervision
sessions during which the trainees in India observed and
participated (e.g., providing observations, asking questions) while
two members of the program development team coded the videos
and explained their codes; phase 3—trainees in India scored
videos independently and then met bi-weekly with members of
the program development team who double-coded the videos
with the trainees observing. In those sessions, trainees identified
any differences in their coding, and these were discussed and
resolved. Phase 4 entailed trainees independently coding videos
and bringing specific coding questions or difficult-to-code videos
for discussion during bi-weekly supervision sessions. At the time
of writing, the Canadian and Indian teams continue to meet
regularly to maintain cross-site consistency.

2.3.4.2 Video-coded variables

Consistent with previous studies (24, 26, 28), video coding examined
two primary outcomes, parent implementation fidelity and toddler
vocal responsiveness, as well as a secondary outcome, toddler vocal
initiations. ~ Continuous  interval  coding captured  parent
implementation fidelity. Each 1-minute interval was scored as correct
or incorrect/absent for each of ten strategies taught to families
[adapted from (29); see (25)]. Total fidelity was the mean percentage
of intervals wherein parents demonstrated appropriate use of the
techniques [target was >75% fidelity, per (30)]. Toddler vocal
responsiveness was coded continually and is reported as the
percentage of toddler vocalizations directed to the parent in response
to parent-provided language opportunities. Toddler vocal initiations
were also coded continually and reflect a count per minute of toddler-

initiated vocalizations that were directed to the caregiver [see (24)].

2.3.4.3 Parent-report measures

Although the questionnaires were available only in English, all
responses from questionnaires were gathered in an interview
format with the parents to ensure that they understood each
question. This was done in English or in the family’s local
language as requested, either over the phone or in-person.
Questionnaire responses were collected by a clinician who had
not coached the family. Data from two parent-report
questionnaires were available both before and following the
intervention, including a measure of child skills and behaviour
and an index of parenting stress. Child skills/ behaviour. The
Autism Treatment Evaluation Checklist (ATEC) (31) is a 77-item,
likert-type checklist (some items are rated on a 3-point scale,
others on a 4-point scale), with higher total score indicating
greater impairment. The checklist measures child skills/behaviour
in areas such as communication, social functioning, sensory,
cognitive, health, and physical behaviour, and was developed to
measure change associated with treatment. The ATEC is available
at no charge and can be scored online, with good internal
consistency for use with autistic preschoolers (Cronbach’s alpha =
0.91-0.96 for total score). Parenting stress. The Autism Parenting
Stress Index (A-PSI) (32) is a 13-item, 5-point likert-type scale
that is no cost creative commons

available at through
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(http://creativecommons.org/licenses/by-ncnd/3.0). This measure
has been validated for use in children with autism under 6 years
of age, as a measure of parenting stress that is specific to core
and co-occurring autism symptoms. It was designed to measure
change in response to intervention. The authors report high
internal consistency for use in ASD (Chronbach’s alpha=.83)
and good test-retest stability [.88; (32)]. Family demographics
were accessed through the existing clinical database at Sethu.

2.4 Analyses and hypotheses

2.4.1 Feasibility and acceptability

We examined feasibility from the perspective of coaches (did
they learn how to deliver the didactic content and coaching
through the virtual training model?) as well as by exploring
patterns in how families opted to access the program (in-person,
virtually, or hybrid; in English or local languages). As an index of
acceptability to families, we examined attendance records to
explore program completion rates. Program completion was
defined as continuing in the program until the end of week 7 (i.e.,
follow-up sessions were not counted).

2.4.2 Treatment effects

Primary (parent fidelity and toddler responsivity) and
secondary (toddler initiations) outcomes were obtained from
video-coding of 10-minute toddler-caregiver free play sessions,
coded per established methods (see 24, 26, 28). Exploratory
outcomes examined changes on the parent questionnaires, and
the influence of delivery method and coach on primary
outcomes. Paired-samples t-tests were conducted using IBM-SPSS
Statistics (version 25) to compare pre- vs. post-intervention
performance on video-coded variables and parent questionnaires.
We hypothesized that we would see gains in both parent fidelity
and directed toddler vocalizations following the 6-week training
period. No hypotheses were generated for the parent
questionnaires, as these were exploratory aims. For significant
tests, we report effect size (Cohen’s d: mean difference/ standard
deviation of the difference), interpreted as small (0.20-.49),
medium (0.5-.79), or large (0.8 or greater), per Cohen (33).
Exploratory analyses used univariate ANOVA to examine
differences in primary outcomes across four variables: (1)
program delivery method, (2) parent coached, (3) language of
coaching, and (4) coach; based on previous reports from the
group-based model (26) we did not anticipate any significant
differences. Finally, we used Pearson correlations to explore
possible associations between outcomes and number of sessions

attended, predicting a positive association.

3 Results
3.1 Normality assumptions

Examination of skewness and kurtosis indicated normality of
distributions (i.e., skew <|2|; kurtosis < |3|) for the two primary
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outcome variables, change in parent fidelity and toddlers’ vocal
responsivity. The secondary video-coded change variable (toddler
initiations) had acceptable skewness, but slightly elevated kurtosis
(kurtosis = 3.44). Removal of the top 3 outliers for this variable
yielded acceptable kurtosis (1.50); these data points were
removed for further analyses.

3.2 Sample description

A total of 64 primary caregivers (82.2% mothers) and their
toddlers (79.7% boys); mean age=28.5 months (range 19-35
months) enrolled in the clinical service, across 11 cycles of the
group-based program. Groups ranged in size from 2 to 8
caregivers. All toddlers had received a clinical diagnosis of ASD
from clinicians at Sethu. Table 2 displays family demographics
(e.g., toddler age, birth-assigned sex, caregivers’ identified role,
education, income, area of residence, home language, number of
children in the home, and whether the child is currently in
school). The two primary coaches coached over 91% of families,
with the remainder being coached by the second round of trainees.

3.3 Feasibility and acceptability

3.3.1 Virtual coach training (feasibility)

After completing the 6-month virtual training, the two primary
trainee coaches achieved >85% fidelity in both implementation
and coaching fidelity (based on video coding by senior members
of the program development team), each with three different
parent-child dyads, and were certified as Social ABCs coaches.
Once certified as coaches, both trainees from India advanced to
the “Site Trainer” level, allowing them to lead the training and
evaluation of two internal staff, supported by the Canadian
trainers. The two Indian site trainers are now poised to train
other clinical sites in India, thus enhancing the sustainability of
the program.

3.3.2 Program delivery mode—setting and
language (feasibility)

The program was accessed almost equally across the three
delivery modalities: In-person at the centre (n=19; 29.7%),
virtual (n=25; 39.1%) and hybrid (n=20; 31.3%). In terms of
language of coaching, 13 families opted to be coached in a local
language (5 Hindi, 3 Konkani, 5 mixed including Marathi); the
remainder were coached in English.

3.3.3 Program completion (acceptability)

Of the 64 families who enrolled, 55 (85.94%) completed the
program; post-intervention video data were available for 54 dyads
(see Figure 1 for CONSORT diagram). Of the 9 families who did
not complete the program, 3 were due to illness (e.g., COVID;
other child health issues), 1 reported scheduling conflicts, 1 child
experienced significant sensory challenges and was redirected to
occupational therapy, 1 caregiver felt the program was no longer
necessary for their child, and 3 gave no reason for discontinuing.
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TABLE 2 Toddler and family characteristics and program-related details.

varable W i

Toddler age 64 | M =28.50 months (SD =4.01)
Range: 19-35 months

Sex of toddler (m:f) 64 | 51:13 (79.7% male)
Number of children in the 56 | One: 38 (59.4%)
family Two: 16 (25.0%)

Three: 2 (3.1%)

Program completion 64 | Completed: 54 (84.4%)
Did not finish: 10 (15.6%)
Program modality 64 | In-person: 19 (29.7%)

Virtual: 25 (39.1%)

Hybrid: 20 (31.3%)

Mother: 55 (85.9%)

Father: 7 (10.9%)

Aunt: 1 (1.6%)

Grandmother: 1 (1.6%)

English: 51 (79.7%)

Hindi: 5 (7.8%)

Konkani: 3 (4.7%)

Mixed (includes Marathi): 5 (7.8%)
Higher high school credit (equivalent to
12th grade/ high school): 3 (4.7%)
Graduate (equivalent to bachelor’s degree):
34 (53.1%)

Post-graduate (equivalent to master’s
degree): 16 (25.0%)

INR 5 K—10 K: 3 (4.7%)

INR 10 K—19,999: 8 (12.5%)

INR 20 K—29,999: 8 (12.5%)

INR 30 K—39,999: 4 (6.3%)

INR 40 K—49,999: 8 (12.5%)

INR 50 K—100 K: 14 (21.9%)

>INR 100 K: 6 (9.4%)

Caregiver coached 64

Language of coaching 64

Educational attainment of 53
coached parent

Household annual income in 51
Indian Rupees (INR)*

*Approximate exchange rate in 2021 for Indian Rupees (INR) to Canadian dollar
(CAD) =1 INR:0.017 CAD (www.bankofcanada.ca).

Across participants, families accessed an average of 15.47 sessions
(SD=3.05). Of the families who completed the program, 50/54
(92.59%) attended > 75%
attended fewer than 16 sessions, some received more than 16 if

of sessions. While some families
sessions were cut short and needed to be rescheduled, or if
families had to withdraw from the program and rejoin some
time later. Although not required for program completion, 28
families attended at least one of the follow-up sessions.

3.3.4 Program adaptations

Minimal adaptations were made to the program. The most
notable were cultural adaptations in the use of language and
metaphors. Thirteen families were coached in a local language
and questionnaire items were delivered in interview format. Early
in the process of learning and program delivery, the Indian
coaches modified the use of examples and metaphors (which are
typically individualised in the Social ABCs) to increase cultural
relevance to families in India. As an example, in the original
training materials, coaches use the analogy of a multi-layered
“banana split” to help families understand the differences
between communication and speech (i.e., the use of a word is the
cherry on top, that many families seek, but it does not
meaningfully stand alone without the foundation of the
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Enrolled
Enroliment
(n=64)
l [
Intervention Completed the program Discontinued early (n =9)

(n =55;85.94%) # sessions attended (n): Reason given
I * 15 sessions (1): Child illness at end of program

id | * 14 sessions (1): Excessive sensory issues;

D'. not con'wp et.e pOst: redirected to Occupational Therapy
intervention video
(n: Reason) * 13 sessions (1): No reason given
* 10 sessions (1): Parents no longer felt the program
(n=1:Child illness) was necessary given child’s language skills
* 9sessions (2): Child illness, unable to re-schedule
Completed the program + * 5sessions (1): Scheduling conflicts
Aaivess post-intervention video * 2 sessions (1): No reason given
(n =54; 84.38%) * Registered but did not start (1): No reason given
Program completers who
attended >75% of sessions
(n =50/54; 92.59%)
FIGURE 1
CONSORT diagram of participant flow.

remaining ingredients). To make the metaphor more culturally
meaningful, the coaches in India replaced the “banana split” with
a “Gadbad ice-cream”, a local multi-layered ice-cream dessert.
Other a priori adaptations were structural (e.g., adding follow-up
sessions and offering a range of delivery formats).

Other adaptations were made post hoc in the domain of
methods [as described by (27)]. Innovations made by the Indian
team included the development of an introductory information
flyer to support parents’ understanding of, and navigation into,
the program. The flyer outlines the meaning of “parent-
mediated”, highlights the program’s goals, and delineates the
different coaching modalities and their associated considerations
to help families distinguish between options (see Figure 2). To
support program entry and help families be fully informed, a set
of “next steps” for interested families was also developed (i.e.,
“To know more about the Social ABCs: (1) Join the Parent
Support Group, (2) Speak with families that attended the Social
ABCs, (3) Visit www.socialabcs.ca, (4) Contact the front desk”).
The local team also decided to offer two follow-up sessions as a
way to encourage families to keep using the strategies up to three
months following the program.

In addition to program modifications described above, one
notable adaptation was made to the training curriculum.
Specifically, the coaches in India expressed the need for
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mentorship in understanding the unique needs of pre-diagnostic
or newly diagnosed toddlers and their families. In response, the
Canadian training team provided enhanced learning around
“autism literacy” for the coaches in India. We use the term
“autism literacy” to refer to an understanding of the unique
developmental needs of autistic toddlers and their families
(Dowds,
dysregulation, social communication, and attention differences

personal  communication).  Concepts  include
that may be unique to autistic toddlers; the central role of
responsive parenting in the context of autistic toddlers providing
“cues” that may be difficult for caregivers to interpret; and an
enriched appreciation of the impact of a new diagnosis on the
family, particularly when engaging families in caregiver-mediated
intervention. This enhanced knowledge led to the site leads at
Sethu shifting their employment recruiting practices to focus on
applicants with education and skills with very young children.
Once new trainees were hired, they joined the cross-site meetings
where they participated in open-format discussions covering
topics such as “toddler development and ASD”, “responsive
parenting in autism”, and “supporting families in the early stages
of diagnosis”. In addition, the new trainees were required to
complete open-access online learning modules prior to starting
their training in the Social ABCs, including “Understanding

Autism” (34) and “About Autism in Toddlers” (35).
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CHOOSING BETWEEN ONLINE AND IN-PERSON SESSIONS

Home-based (Online) Centre-based (In-person)
Learnin Parents and children learn in a Parents and children learn in a
g familiar, natural setting structured, controlled setting
Requires minimal adjustment from . .
. . . Requires adjustment to new places and
Adjustments children which may support faster | hich take ti
learning new people, which can take time Parent feedback
Jochnol Smartphone, stable internet and Nil “I was teaching my
echnology wireless earphones child rhymes. Sﬁe tries
to hum them in tune.
. Parents need to arrange transportto Over a speed breaker |
Transport Nil and from Sethu said ‘dhumba’ to her.
Soon, even she started
. Daily routines such as mealtime, Activities are limited to those available to say ‘dhumba’ over
Activities . . speed breakers.
bathtime, cooking and more at Sethu I am really shocked!”

FIGURE 2

Sample from program advertisement flyer developed at Sethu to help families make program decisions.

3.4 Treatment effects

3.4.1 Video-coded indices

Videos were available at both time points for 48 toddler-
caregiver dyads for coding of toddler communication variables,
and 47 dyads for coding parent fidelity (seven videos were un-
codable due connectivity and/or video quality issues). Data from
all dyads with codable pre- and post-program videos were used
in the analyses.

3.4.1.1 Parent fidelity

Following the 6-week training period, significant improvements
were observed in parent fidelity of implementation from pre- to
post-intervention (M =45.42%; SD = 11.70 vs. 76.77%; SD = 10.74,
respectively; 95% CI for the difference=26.90-35.77; paired
samples t=14.21, p <.001, Cohen’s d=2.07). Over two-thirds of
the participants (32/47 = 68.08%) achieved the target of >75%
fidelity; almost all families (43/47 =91.49%) achieved >70%
fidelity following the coaching period.

3.4.1.2 Toddler vocalizations directed to caregiver
Significant increases (pre- vs. post-intervention) emerged for child
directed vocal responsiveness to parent-provided communication
opportunities (M =7.00%; SD=11.14 vs. 46.58%; SD=18.68,
respectively; 95% CI for the difference = 34.49-44.67; t=15.65,
p <.001, Cohen’s d=2.26), and rate of child vocal initiations per
minute (M =1.16 vs. 3.49; 95% CI for the difference=1.92 to
4.33; t=-5.57, p<.001, Cohen’s d = .83).

3.4.2 Parent questionnaires—child behaviour/skills
and parenting stress

Parent questionnaires were available at both time points for
only half the sample (n=24). Total score on the ATEC (child
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behaviour) decreased significantly (M = 67.68; SD =19.96 vs. M =
47.96; SD=18.93; 95% CI for the difference=—-12.99 to —26.44;
t=—-6.06, p<.001, Cohen’s d=121). Mean score on the A-PSI
(parenting stress) also appeared to decline (M =13.08; SD =6.85
vs. M =10.32; SD=6.99; t=-1.93; 95% CI for the difference =
—.19 to 5.71), but this change did not quite reach statistical
significance; p=.056, and was characterised by a small effect,
Cohen’s d=.38. Post-hoc examination revealed that the study
was under-powered to detect a small effect with the current
sample size [actual power=27-39% given n =24, with alpha set
t0.05; see (33)].

3.4.3 Exploratory analyses

No significant effects emerged regarding the impact on primary
outcomes (parent fidelity, toddler responsivity) across program
delivery method (F(2,44) =.59, p=.56 and F(2,45) =1.03, p = .36,
respectively), parent coached (aunt and grandmother removed
for this analysis; F(1,44) =.72, p=.40 and F(1,45) =2.31, p=.14),
language of coaching (English vs. other; F(1,46) = .24, p =.63 and
F(1,45)=1.17, p=.28), or which coach delivered the program
(Coach 1, Coach 2, other; F(2,44) =1.44, p=.25 and F(2,45) =
157, p=.22).
between number of sessions attended and outcome measures
(Pearson r=—.005, p=.97 for parent fidelity; r=.026, p = .86 for
toddler responsivity).

Finally, no significant associations emerged

4 Discussion

Study findings demonstrate the feasibility and acceptability of a
Canadian-made caregiver-mediated intervention, for toddlers with
emerging/confirmed autism, when implemented in Goa, India.
Moreover, a pre-post design revealed, based on video-coded free-
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play sessions, that parents learned how to use the strategies, and
toddlers responded and initiated significantly more to their
caregivers following the 6-week program. Parents also reported
improvements in child behaviour/skills, and a non-significant
trend toward reduced parenting stress.

4.1 Virtual training of coaches was feasible

Coaches in India were successfully trained, with all formal
training occurring virtually. The two primary coaches (Coach 1
and 2) achieved coaching fidelity and went on to be credentialed
as Site Trainers, allowing them to train others at their local site
with minimal ongoing support from the Canadian training team.
In the course of the partnership, the two primary coaches
successfully trained two new local clinicians, and they are poised
to train other sites in India, with minimal ongoing support.
Implementing a train-the-trainer model has been recommended
as an effective means of enhancing the sustainability of a
program, particularly in a global public health context as it
relates to autism care (36).

4.2 The program was feasible

Once trained, the coaches were able to deliver the program
within their clinical setting in India. Flexibility in language and
mode/setting of program delivery may have optimized
participation. Approximately 20% of families elected to be
coached in a local language other than English, with no
difference in outcomes across the language in which coaching
occurred. Although the Social ABCs is currently being delivered
clinically in languages other than English (i.e., French, Hebrew),
this study is the first to report on data from families coached in
a non-English language. That there was no difference in parents’
fidelity of implementation or in children’s responsivity to
caregivers, points to the adaptability of the program across
cultural contexts and is in line with findings from other caregiver
mediated approaches used in India [e.g., (6)]. Approximately
70% of families opted to access at least some of the program
remotely (either fully virtual or hybrid), while 30% received the
program in-centre. As with coaching language, this element of
flexibility did not interfere with program outcomes and supports
the power of family choice within the constraints of the core
program components.

4.3 The program was acceptable

The high retention rate (over 85%) revealed that the program
was acceptable to families. Retention rates were remarkably similar
to those reported in other studies of caregiver-mediated programs
in India [ie., 85% reported by (4); 81% in (6)] and speaks to both
the acceptability of the parent-mediated approach in the Indian
context, and to the families’ commitment to optimizing available
supports for their toddlers with ASD.
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4.4 The program was efficacious

Caregivers learned the coaching techniques and toddlers made
developmental gains. Video-coded outcomes revealed significant
increases in parents’ use of strategies (fidelity) to support child
social communication development and social engagement and
significant gains in rate of toddlers’ directed vocalizations, both
self-initiated and in response to parent-provided language
opportunities (responsivity). Although not compared directly,
gains were in-line with, or slightly exceeded, those reported in
the Canadian context (26) for both parent fidelity (i.e., gains
from 35% to 69% and 44% to 71% across in-person and virtual
delivery modes, respectively) and toddler responsivity (i.e., from
9% to 55% and 9% to 43% across in-person and virtual delivery
conditions, respectively). In addition to gains detected from
video-coding, caregivers also reported improved child skills/
behaviours on a parent-report questionnaire capturing
communication, social functioning, sensory-related and other
behaviours often associated with autism.

4.5 Trend toward improved parenting stress

A small decrease in parent-reported stress approached, but did
not reach, significance. This finding stands in contrast to reports of
significant reductions in parenting stress from other caregiver-
mediated programs implemented in India (6, 11-13), as well as
with published findings from the group-based Social ABCs in
the Canadian context (26). While this was a disappointing
finding, we were under-powered to detect a true change due to
the small sub-sample with available data. We are encouraged by
the change in the predicted direction, because the issue of
parenting stress, particularly in the context of parent-mediated
interventions, is of paramount

importance to ensuring

parental wellbeing (37).

4.6 Program adaptations

The main adaptations were in the areas of language, metaphor,
and methods/structure. Specifically, the program was offered in
local languages, with customized metaphors, and across three
with
sessions. We were not able to measure the impact of the cultural

delivery modalities/settings, two additional follow-up
adaptations, but they were initiated by the Indian team in
response to identified caregiver needs and preferences. For
example, the Indian coaches developed their own metaphors in
response to their front-line experience with families during
coaching. The Social ABCs encourages the use of personalised
examples and metaphors to support adult learning, even when
used in the Canadian context, so it would be difficult to
systematically measure their importance here. That ~20% of
families elected to be coached in a local language other than
English, raises the possibility that these families might not have
been able to access the program without this modification;
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however, this hypothesis remains untested and warrants closer
examination in future work. Finally, the Indian site was one of
the first Social ABCs providers to explore offering the Social
ABCs using a “hybrid” service delivery model (a mixture of in-
person and virtual sessions). The hybrid model was appealing to
participating families, with almost one-third opting for this
approach, allowing for care that is individualized and family-
centred. Moreover, the delivery of the program using a hybrid
approach was just as effective as a fully in-person or fully virtual
delivery, speaking to the flexibility of the program. The extent to
which this modification was context-specific is not clear; indeed
several clinical implementation sites in Canada have since been
successful in offering a hybrid service delivery model themselves,
speaking to the universal appeal of such flexibility.

Aside from language and structural modifications, the necessity
of further cultural adaptations was not apparent. This may have
been due to existing similarities across cultural contexts, common
ground in terms of program values (child- and family-centred
care, family empowerment), or the fact that the program was
developed within a multi-cultural context (ie., across two
Canadian provinces with varying demographics and cultural
identities, including within a large ethnically and culturally
diverse city), with Social ABCs coaches having had substantive
experience working with diverse families [see (26)]. During the
partnership, both teams remained open to further adaptations, as
the Indian team came to understand the program and the
Canadian team came to learn more about the Indian context.
The team did not identify the need for adaptations with respect
to the people delivering the coaching, the program content or
concepts, goals, or instructional methods (didactic and coaching
sessions). Some additional modifications were made by the team
in India, but these were not felt to reflect “cultural” differences
per se. The team’s development of novel information fliers
reflects a customization of the program that is strongly
encouraged for all implementation partners, both within Canada
and elsewhere. Although the core components of the program
are specified and non-negotiable (e.g., learning content, coaching
techniques, parent strategies, targets, manual, didactic materials,
session schedule and duration), the program was developed with
room for customization to meet each family’s unique learning
needs and cultural context (e.g, use of examples that are
relatable to a particular family, program descriptions, and visuals
to help families make meaning of the program).

We do note that a modification was made to the training
curriculum, but again, this was not felt to be “culturally” specific
and has now been added to training curricula in the Canadian
context as well. This included additional learning opportunities
around “autism literacy”, to help coaches gain enhanced
knowledge and understanding about the unique needs of young
autistic children and their families, particular to the toddler
developmental period. Areas of focus included emotion
regulation and arousal, communication, attention, and the
parenting perspective of families in the early stages of learning
about a young child’s diagnosis while also navigating their own
new learning about their child and how best to support them.
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5 Strengths and limitations

The current study is distinguished by its focus on a resource-
(brief, caregiver-mediated)
developed for and used with toddlers (all under age 3) with
autism. The standard (12-week, individual) program is supported

efficient exclusively program,

by evidence of efficacy from a cross-site RCT (24), and
effectiveness from a large community implementation in Canada
(25), and the abbreviated group-based model has been validated
in a pre-post design (26). The current paper describes outcomes
from the group-based model when delivered through a clinical
service in India. Strengths include our moderate-sized community
sample, flexibility in program delivery modality/setting and
language, and video-coded measures in addition to parent-
reported outcomes. The two primary coaches were trained
virtually, and attained > 85% coaching fidelity. They coached the
vast majority of families, and subsequently trained two further
coaches who also contributed to the data. Limitations include the
lack of a control group, lack of blinded video coding and inter-
rater reliability checks, and a high rate of missing data for the
parent questionnaires. We also acknowledge that our measures of
feasibility and acceptability are limited. A richer understanding of
caregivers’ experiences in the program could have been gathered
via parent feedback, which was not available for this study.
Finally, the parent-report questionnaires were selected for
accessibility in a low-resource setting (i.e., available at no cost),
but were not available in the families’ local languages. To
mitigate this challenge, clinicians administered the questionnaires
in an interview format in the language(s) preferred by each
family, which may have impacted their standardization. As
efforts are being made to increase access to research for
communities and researchers in LMICs (38), it will become
necessary to improve access to the resources required for
research activities (e.g., outcome measures at no cost, with valid
cultural and language translation). Despite these limitations, this
study demonstrates the feasibility, acceptability, and preliminary
efficacy of implementing a brief caregiver-mediated intervention
with autistic toddlers in India. Future research would benefit
from larger samples, inclusion of a control group (e.g., waitlist
controls awaiting the service), blinded and independent video-
coding, and standardized questionnaires in local languages.
Obtaining detailed caregiver feedback (e.g., satisfaction ratings,
qualitative interviews) would lead to a deeper understanding of
the factors that make a program more (or less) feasible and
acceptable, which should be prioritized in future work.

The 2022 Lancet Commission on the Future of Care and
Clinical Research in Autism highlighted the importance of
intervening in the first three years of life, noting that “substantial
evidence and developmental theory support early initiation of
services as soon as signs are observed” (1). Despite concerns that
the average age of diagnosis in LMICs exceeds that of western
countries (4), the current paper shows that it is possible to
identify and initiate intervention with autistic toddlers before age
three in India, the second-most populous LMIC in the world.
Parent-mediated interventions have potential to empower parents
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and foster developmental progress for autistic toddlers. Moreover,
they may be the most feasible solution for timely intervention in
under-resourced, densely populated LMICs, where resources tend
to be constrained and scalability is a priority (6) as well as in
hard-to-reach communities within high income countries (HICs;
e.g., in the Canadian north).

6 Conclusions

The current study demonstrated that virtual training can be an
effective way to train clinicians to become coaches of a parent-
mediated intervention. The program appeared to be acceptable
and feasible in the Indian context, caregivers learned the
techniques, and toddlers made gains on the video-coded and
parent-reported outcome measures. The work reported here was
a partnership between the local team in India and the Canadian
program developers, aligning with recent calls to avoid
“parachute research... where HIC researchers drop into a
country, collect data and return home to write a paper without
involving or acknowledging the contribution of local researchers
or experts” (38). Virtual training of coaches allowed them to
practice the program in situ, entirely with local families,
informing adaptations that were more likely to be meaningful in
the Indian context. Sustainability measures were embedded from
the start to foster sustainment and growth of the local team with
minimal ongoing input from the program development team.
Future work should continue to build collaborative models that
empower local communities to promote interventions that are
feasible, meaningful, and sustainable in the local contexts in

which they occur.

Data availability statement

The datasets presented in this article are not readily available
because these data were collected from retrospective chart
review from a clinical program, and are not publicly available.
Requests to access the datasets should be directed to jbrian@
hollandbloorview.ca.

Ethics statement

The studies involving humans were approved by University of
Toronto (Canada) and Sethu Centre for Child Development and
Family Guidance (India). The studies were conducted in
with  the
requirements. The Ethics Committee/institutional review board

accordance local legislation and institutional
waived the requirement of written informed consent for
participation from the participants or the participants’ legal
guardians/next of kin because this study entails an anonymized
chart review of clinical data from families enrolled in the Social

ABCs as a clinical service. As such, the requirement for consent

Frontiers in Rehabilitation Sciences

1

10.3389/fresc.2024.1214009

was waived and the study was approved by Research Ethics
committees at the Sethu Centre for Child Development and
Family Guidance and the University of Toronto.

Author contributions

All authors contributed to conception and design of the study.
ED and KB provided all the training, and supervision; AV and MK
collected data and organized the database; JB performed statistical
analyses and wrote the first draft of the manuscript. ED:
of the All
contributed to manuscript revision, read, and approved the

contributed to sections manuscript. authors

submitted version.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article.

Funding support came from the Divi’s Foundation for Gifted
Children, India, and Kids Brain Health Network, Canada.

Acknowledgments

This partnership grew out of an introductory workshop in
India hosted by the Indo-Canadian Autism Network (I-CAN
2020) in Hyderabad, India. I-CAN is a collaborative initiative
between researchers, clinicians, and autism experts in Canada
and India, co-sponsored by the Divi’s Foundation for Gifted
Children, which sponsored the event in India, and Kids Brain
Health Network (KBHN), Canada, which sponsored the travel of
Canadian delegates to the initial meeting. Ongoing training of
the team in India was supported in part through a research grant
from KBHN aimed at community training and implementation
of the Social ABCs (PI: J Brian), with collaboration and support
from co-investigators IM Smith, L Zwaigenbaum, and SE Bryson.
Co-authors E Dowds and K Bernardi provided all the training to
the Indian team, and co-authors A Velho and M Kantawalla
provided the majority of program delivery and data collection.
We are grateful to the second round of coach-trainees (Purva
Kamat and Vivien Vaz) for their enthusiasm and proficiency in
learning the program, graciously supported,
encouraged, and fostered by co-author N de Souza, director of
the Sethu Centre for Child Development and Family Guidance.
None of this work could have been possible without the families,
whose openness to embracing something new, and dedication to
supporting their children, are humbling.

which was

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

frontiersin.org


mailto:jbrian@hollandbloorview.ca
mailto:jbrian@hollandbloorview.ca
https://doi.org/10.3389/fresc.2024.1214009
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Brian et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Lord C, Charman T, Havdahl A, Carbone P, Anagnostou E, Boyd B, et al. The
lancet commission on the future of care and clinical research in autism. Lancet.
(2022) 399(10321):271-334. doi: 10.1016/S0140-6736(21)01541-5

2. Olusanya BO, Davis AC, Wertlieb D, Boo NY, Nair MK, Halpern R, et al.
Developmental disabilities among children younger than 5 years in 195 countries
and territories, 1990-2016: a systematic analysis for the global burden of disease
study 2016. Lancet Glob Health. (2018) 6(10):e1100-21. doi: 10.1016/S2214-109X
(18)30309-7

3. Dua T, Sharma A, Patel A, Hanna F, Chowdhary N, Saxena S. Integrated care
for mental, neurological and substance use disorders in non-specialized health settings:
rising to the challenge. World Psychiatry. (2017) 16(2):216. doi: 10.1002/wps.20430

4. Rahman A, Divan G, Hamdani SU, et al. Effectiveness of the parent-mediated
intervention for children with autism spectrum disorder in South Asia in India and
Pakistan (PASS): a randomised controlled trial. Lancet Psychiatry. (2016) 3:128-36.
doi: 10.1016/S2215-0366(15)00388-0

5. Salomone E, Pacione L, Shire S, Brown FL, Reichow B, Servili C. Development of
the WHO caregiver skills training program for developmental disorders or delays.
Front Psychiatry. (2019) 10:769. doi: 10.3389/fpsyt.2019.00769

6. Sengupta K, Mahadik S, Kapoor G. Glocalizing project InPACT: feasibility,
acceptability and preliminary outcomes of a parent-mediated social communication
intervention for autism adapted to the Indian context. Res Autism Spectr Disord.
(2020) 76:101585. doi: 10.1016/j.rasd.2020.101585

7. Franz L, Chambers N, von Isenburg M, de Vries PJ. Autism spectrum disorder in
sub-saharan Africa: a comprehensive scoping review. Autism Res. (2017) 10
(5):723-49. doi: 10.1002/aur.1766

8. Schlebusch L, Chambers NJ, Dawson-Squibb JJ, Harty M, Franz L, de Vries PJ.
Challenges and opportunities of implementing early interventions for autism
spectrum disorders in resource-limited settings: a South African example. Start
Beginning. (2020):99-132. doi: 10.1016/B978-0-12-819749-3.00005-1

9. Kalorath N, Menon SB, Jayan C. A systematic review on parent mediated
intervention programmes for children with autism spectrum disorders in India. Int
] Community Med Public Health. (2022) 9(6):2718. doi: 10.18203/2394-6040.
ijemph20221332

10. Brian JA, Smith IM, Stover K. Interventions in ASD: psychosocial interventions
and supports for ASD. In: Eisenstat DD, Goldowitz D, Oberlander TF, Yager JY,
editors. Neurodevelopmental Pediatrics: Genetic and Environmental Influences.
Cham: Springer International Publishing (2023). p. 337-50.

11. Manohar H, Kandasamy P, Chandrasekaran V, Rajkumar RP. Brief parent-
mediated intervention for children with autism spectrum disorder: a feasibility
study from south India. J Autism Dev Disord. (2019) 49:3146-58. doi: 10.1007/
510803-019-04032-x

12. Sengupta K, Shah H, Ghosh S, Sanghvi D, Mahadik S, Dani A, et al. World
health organisation-caregiver skills training (WHO-CST) program: feasibility of
delivery by non-specialist providers in real-world urban settings in India. J Autism
Dev Disord. (2021) 53(4):1444-61. doi: 10.1007/s10803-021-05367-0

13. Louis PT, Kumar N. Does father involvement influence the affect, language
acquisition, social engagement and behavior in young autistic children? An early
intervention study. J Spec Educ Rehabil. (2015) 16(1-2):105-24. doi: 10.1515/jser-
2015-0007

14. Juneja M, Mukherjee SB, Sharma S, Jain R, Das B, Sabu P. Evaluation of a
parent-based behavioral intervention program for children with autism in a low-
resource setting. J Pediatr Neurosci. (2012) 7(1):16. doi: 10.4103/1817-1745.97612

15. Brezis RS, Weisner TS, Daley TC, Singhal N, Barua M, Chollera SP.
Parenting a child with autism in India: narratives before and after a parent—
child intervention program. Cult Med Psychiatry. (2015) 39:277-98. doi: 10.
1007/s11013-015-9434-y

16. Krishnan R, Nesh MT, Russell PS, Russell S, Mammen P. The effectiveness of an
intensive, parent mediated, multi-component, early intervention for children with
autism. | Indian Assoc Child Adolesc Mental Health. (2016) 12(3):230-52. doi: 10.
1177/0973134220160303

17. Nair MK, Russell PS, George B, Prasanna GL, Bhaskaran D, Leena ML, et al.
CDC Kerala 9: effectiveness of low intensity home based early intervention for
autism spectrum disorder in India. Indian ] Pediatr. (2014) 81:115-9. doi: 10.1007/
$12098-014-1474-8

Frontiers in Rehabilitation Sciences

12

10.3389/fresc.2024.1214009

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

18. Patra S, Arun P, Chavan BS. Impact of psychoeducation intervention module on
parents of children with autism spectrum disorders: a preliminary study. J Neurosci
Rural Pract. (2015) 6(04):529-35. doi: 10.4103/0976-3147.165422

19. Green ], Charman T, McConachie H, Aldred C, Slonims V, Howlin P, et al.
Parent-mediated communication-focused treatment in children with autism
(PACT): a randomised controlled trial. Lancet. (2010) 375(9732):2152-60. doi: 10.
1016/S0140-6736(10)60587-9

20. Divan G, Hamdani SU, Vajartkar V, Minhas A, Taylor C, Aldred C, et al.
Adapting an evidence-based intervention for autism spectrum disorder for scaling
up in resource-constrained settings: the development of the PASS intervention in
south Asia. Glob Health Action. (2015) 8(1):27278. doi: 10.3402/gha.v8.27278

21. Sengupta K, Javeri A, Mascarenhas C, Khaparde O, Mahadik S. Feasibility and
acceptability of a synchronous online parent-mediated early intervention for children
with autism in a low resource setting during COVID-19 pandemic. Int ] Disabil Dev
Educ. (2023) 70(6):946-62.

22. Guthrie W, Wetherby AM, WoodsJ, Schatschneider C, Holland RD, Morgan L, et al.
The earlier the better: an RCT of treatment timing effects for toddlers on the autism
spectrum. Autism. (2023):13623613231159153. doi: 10.1177/13623613231159153

23. Brian JA, Zwaigenbaum L, Ip A. Standards of diagnostic assessment for autism
spectrum disorder. Paediatr Child Health. (2019) 24(7):444-51. doi: 10.1093/pch/pxz117

24. Brian JA, Smith IM, Zwaigenbaum L, Bryson SE. Cross-site randomized control
trial of the social ABCs caregiver-mediated intervention for toddlers with autism
spectrum disorder. Autism Res. (2017) 10(10):1700-11. doi: 10.1002/aur.1818

25. Brian J, Drmic I, Roncadin C, Dowds E, Shaver C, Smith IM, et al. Effectiveness
of a parent-mediated intervention for toddlers with autism spectrum disorder:
evidence from a large community implementation. Autism. (2022) 26(7):1882-97.

26. Brian J, Solish A, Dowds E, Roth I, Bernardi K, Perry K, et al. “Going Mobile”-
increasing the reach of parent-mediated intervention for toddlers with ASD via group-
based and virtual delivery. ] Autism Dev Disord. (2022) 52(12):5207-20. doi: 10.1007/
510803-022-05554-7

27. Bernal G, Bonilla J, Bellido C. Ecological validity and cultural sensitivity for outcome
research: issues for the cultural adaptation and development of psychosocial treatments
with hispanics. ] Abnormal Child Psychol. (1995) 23(1):67-82. doi: 10.1007/BF01447045

28. Brian JA, Smith IM, Zwaigenbaum L, Roberts W, Bryson SE. The social ABCs
caregiver-mediated intervention for toddlers with autism spectrum disorder:
feasibility, acceptability, and evidence of promise from a multisite study. Autism
Res. (2016) 9(8):899-912. doi: 10.1002/aur.1582

29. Koegel RL, Koegel LK. Pivotal Response Treatments for Autism: Communication,
Social, & Academic Development. Baltimore, MD: Paul H Brookes Publishing (2006).

30. Stahmer AC, Gist K. The effects of an accelerated parent education program on
technique mastery and child outcome. J Posit Behav Interv. (2001) 3(2):75-82.

31. Rimland B, Edelson SM. Autism treatment evaluation checklist. J Intellect
Disabil Res. (1999). doi: 10.1037/t03995-000

32. Silva LM, Schalock M. Autism parenting stress index: initial psychometric
evidence. J Autism Dev Disord. (2012) 42:566-74. doi: 10.1007/s10803-011-1274-1

33. Cohen J. Statistical Power Analysis for the Behavioral Sciences. New York, NY:
Lawrence Erlbaum (1988).

34. OpenlLearn. (2017). Understanding autism. Available at: https://www.open.edu/
openlearn/science-maths-technology/understanding-autism/content-section-
overview?active-tab=description-tab (Retrieved April 24, 2023).

35. Autism Navigator. About Autism in Toddlers. (2018). Available at: https://
resources.autismnavigator.com/aboutAutism/course/index.html#AA01 (Retrieved
April 24, 2023).

36. Wallace S, Fein D, Rosanoff M, Dawson G, Hossain S, Brennan L, et al. A global

public health strategy for autism spectrum disorders. Autism Res. (2012) 5(3):211-7.
doi: 10.1002/aur.1236

37. Barroso NE, Mendez L, Graziano PA, Bagner DM. Parenting stress through the
lens of different clinical groups: a systematic review & meta-analysis. ] Abnormal Child
Psychol. (2018) 46:449-61. doi: 10.1007/s10802-017-0313-6

38. Divan G, Chiang CH, Villalobos M, Bakare M, Hoekstra RA. Shifting the centre
of gravity: towards a truly global representation in autism research. Autism.
(2023):13623613231214644.

frontiersin.org


https://doi.org/10.1016/S0140-6736(21)01541-5
https://doi.org/10.1016/S2214-109X(18)30309-7
https://doi.org/10.1016/S2214-109X(18)30309-7
https://doi.org/10.1002/wps.20430
https://doi.org/10.1016/S2215-0366(15)00388-0
https://doi.org/10.3389/fpsyt.2019.00769
https://doi.org/10.1016/j.rasd.2020.101585
https://doi.org/10.1002/aur.1766
https://doi.org/10.1016/B978-0-12-819749-3.00005-1
https://doi.org/10.18203/2394-6040.ijcmph20221332
https://doi.org/10.18203/2394-6040.ijcmph20221332
https://doi.org/10.1007/s10803-019-04032-x
https://doi.org/10.1007/s10803-019-04032-x
https://doi.org/10.1007/s10803-021-05367-0
https://doi.org/10.1515/jser-2015-0007
https://doi.org/10.1515/jser-2015-0007
https://doi.org/10.4103/1817-1745.97612
https://doi.org/10.1007/s11013-015-9434-y
https://doi.org/10.1007/s11013-015-9434-y
https://doi.org/10.1177/0973134220160303
https://doi.org/10.1177/0973134220160303
https://doi.org/10.1007/s12098-014-1474-8
https://doi.org/10.1007/s12098-014-1474-8
https://doi.org/10.4103/0976-3147.165422
https://doi.org/10.1016/S0140-6736(10)60587-9
https://doi.org/10.1016/S0140-6736(10)60587-9
https://doi.org/10.3402/gha.v8.27278
https://doi.org/10.1177/13623613231159153
https://doi.org/10.1093/pch/pxz117
https://doi.org/10.1002/aur.1818
https://doi.org/10.1007/s10803-022-05554-7
https://doi.org/10.1007/s10803-022-05554-7
https://doi.org/10.1007/BF01447045
https://doi.org/10.1002/aur.1582
https://doi.org/10.1037/t03995-000
https://doi.org/10.1007/s10803-011-1274-1
https://www.open.edu/openlearn/science-maths-technology/understanding-autism/content-section-overview?active-tab=description-tab
https://www.open.edu/openlearn/science-maths-technology/understanding-autism/content-section-overview?active-tab=description-tab
https://www.open.edu/openlearn/science-maths-technology/understanding-autism/content-section-overview?active-tab=description-tab
https://resources.autismnavigator.com/aboutAutism/course/index.html#AA01
https://resources.autismnavigator.com/aboutAutism/course/index.html#AA01
https://doi.org/10.1002/aur.1236
https://doi.org/10.1007/s10802-017-0313-6
https://doi.org/10.3389/fresc.2024.1214009
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

	Transporting and implementing a caregiver-mediated intervention for toddlers with autism in Goa, India: evidence from the social ABCs
	Introduction
	Method
	Participants and setting
	Compliance with ethical standards
	Research involving human participants

	Procedure
	Training of coaches in India
	The intervention
	Program adaptations (a priori)
	Data collection and measures


	Video-coding
	Video-coded variables
	Parent-report measures
	Analyses and hypotheses
	Feasibility and acceptability
	Treatment effects


	Results
	Normality assumptions
	Sample description
	Feasibility and acceptability
	Virtual coach training (feasibility)
	Program delivery mode—setting and language (feasibility)
	Program completion (acceptability)
	Program adaptations

	Treatment effects
	Video-coded indices


	Parent fidelity
	Toddler vocalizations directed to caregiver
	Outline placeholder
	Parent questionnaires—child behaviour/skills and parenting stress
	Exploratory analyses


	Discussion
	Virtual training of coaches was feasible
	The program was feasible
	The program was acceptable
	The program was efficacious
	Trend toward improved parenting stress
	Program adaptations

	Strengths and limitations
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


