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Introduction: The past decade has seen key advances in early intervention for autistic
children in high-income countries, with most evidence based on specialist delivery of
interventions. The care gap seen in low- and middle-income countries (LMIC) remains
close to 100%. A key challenge in addressing this care gap concerns the paucity of
specialists available to deliver services. Task-sharing provides an important potential
solution; there is a need to identify interventions that are suitable for scaled-up delivery
through task-sharing in low-resourced settings. We aimed to conduct a scoping review
to identify studies which reported autism intervention delivered by non-specialists
within LMIC and, using established frameworks, specify intervention components with
evidence of successful non-specialist delivery.

Methods: A scoping literature search, conducted within four databases, generated
2,535 articles. Duplicates were removed, followed by screening of titles and abstracts,
with 10% double-rated for reliability. 50 full text articles were then screened
independently by two raters. Articles were included if studies: (a) were conducted in
LMIC; (b) included samples of autistic children (age < 10); (c) evaluated psycho-social
interventions delivered by non-specialists; (d) reported child outcomes; and (e) were
peer-reviewed full-texts in English. Two established frameworks – @Practicewise and
NDBI-Fi framework - were then used to ascertain the commonly delivered components
of these interventions.

Results: Two studies met the inclusion criteria. Both studies evaluated parent-mediated
interventions delivered by non-specialists in South Asia. Through the two frameworks,
we identified elements and techniques that had been delivered successfully by non-
specialists.

Conclusion: There is evidence from two acceptability and feasibility trials that
non-specialists can be trained to deliver some intervention elements and techniques
within parent-mediated interventions, with good fidelity and acceptability and evidence
of effectiveness. The review points up the lack of a widespread evidence base in this area
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and need for further research in low resourced settings, including well-powered trials
and mechanistic analyses to identify active ingredients. A focus on the pre-requisites for
non-specialist delivery is critical to reduce inequity and provide universal health coverage
within resource-constrained health systems.

Keywords: low- and lower-middle-income countries, non-specialist delivery, autism intervention components,
autism spectrum disorder (ASD), low resource setting

INTRODUCTION

Autism Spectrum Disorder, more commonly referred to as
autism, is a lifelong neurodevelopmental disability characterized
by impairments in social communication, restricted, repetitive
interests and behaviors, and differences in sensory processing,
with the presence of co-occurring intellectual disability in up
to a third of individuals (1). A review of global prevalence
reported 1–1.8% (2), with similar findings in studies from low-
and middle-income countries (LMIC), with prevalence rates of
1.04 and 1.1% in Sri Lanka and India, respectively (3, 4). In
the majority of LMIC, there exist a number of obstacles to
accessing care which include the low awareness of the condition
and the lack of access to detection and treatment services. Many
LMIC have little or no policy implementation and underfunded
health care systems for child and adolescent services (5, 6). This
results in a significant “detection” gap in the identification of
autism in young children, as well as a “treatment gap” with a
lack of evidence-based interventions for the children who do
receive a diagnosis.

Low- and middle-income countries have a significant
proportion of their populations in the younger demographic
age groups. This, coupled with large detection and treatment
gaps, makes the need to identify interventions that can be
scaled up a critical component of the right to care for young
children with autism but also for the attainment of the United
Nations Sustainable Development Goal 3. This goal aims to
ensure the healthy lives and the promotion of health for all
at all ages (7). While some LMIC settings do have services,
these are predominantly focused in metropolitan areas and
remain impacted by the scarcity of specialists with expertise in
child development, including developmental pediatricians, child
psychiatrists, speech and language therapists or occupational
therapists (6). There is a need for radical innovations to help
scale up services in these low resource contexts. Across many
areas of health, including within treatment for mental health
conditions like depression, innovations have used the process
of “task-sharing” to address this dearth of specialist care (8).
This approach aims to systematically skill up a non-specialist
or para-professional with intervention-specific knowledge and
skills, such that they are competent to facilitate the delivery of an
evidence-based intervention in the community. Task-sharing is
usually supported by a strong supervisory framework: the non-
specialist has focused knowledge in a specific intervention or
area of care, but more expert advice or care is readily available
in the event of complex cases or scenarios. This approach
allows an intervention to be delivered by a non-specialist, with
the mobility to reach out to families in the community. Thus

task-sharing with accessible non-specialist community-based
facilitators overcomes barriers such as the limitation of specialist
services, the expenses of such services, and the geographical
distance to services.

The aim of this study was to conduct a scoping review
and identify interventions for young children with autism
that have evidence of feasibility, acceptability and effectiveness
when delivered by non-specialists in LMIC. We adopted
a narrow definition of “non-specialist” informed by the
availability of personnel for task sharing to deliver care to
children and families in LMIC settings (9), rather than the
workforce available within low-resourced settings in high-
income countries. These providers are typically frontline
community health workers (10) who are not specialists in
child development, autism, or mental health but who are
already working on the ground within local communities.
Examples include the Accredited Social Health Activists working
in Delhi (11), Female Community Health Volunteers in
Nepal (12), and Community Health Volunteers working in
Kenya (13). Other potential providers include community
volunteers or parent/disability “champions”. Our definition of
specialist providers included those specialist professionals largely
unavailable within LMIC: pediatricians, psychiatrists, nurse
practitioners, psychologists, speech and language therapists,
occupational therapists, physical therapists, and students/trainees
of these professions. We focused on interventions delivered
within a family context rather than school-based or teacher-
delivered interventions, which tend to center around educational
outcomes. In addition, we sought to address inconsistency in
the definition around non-specialist delivery found within the
literature. We differentiated between non-specialist-mediated
interventions, and non-specialist delivery, the latter being
the focus of our search. The former includes a broad
range of approaches in which a practitioner delivers the
intervention to a dyad (e.g., parent-child, sibling-child, peer-
child) and the agent of mediation between the practitioner
and autistic child (e.g., parent, sibling, peer) is considered
a non-specialist. Some reviews (14) identified the parent
receiving the intervention as the non-specialist and included
all studies of parent-mediated interventions even where the
intervention was delivered to the parent by a specialist.
To meet our definition, parent-mediated interventions were
included only when delivery to the parent-child dyad was by
a non-specialist. This was a purposeful distinction to ensure
that the focus was on interventions deliverable to families
by non-specialists in LMIC. We also excluded interventions
which were delivered by both specialists and non-specialists in
tandem (15).
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Following the identification of studies meeting our criteria,
we sought to characterize the common elements (defined as a
therapeutic activity or strategy) and techniques (defined as skills
used during a session to deliver an element) of interventions that
have been delivered by non-specialists under supervision and
evaluated in LMIC countries. We were guided by two published
frameworks: (1) the model proposed by Chorpita et al. (16)
for delineating common ingredients of interventions for young
children and adolescents which allows for the design of scalable
evidenced modular interventions; (2) the framework developed
by Frost and colleagues (17) through an expert-led Delphi
approach, which aims to characterize the common elements
and components of naturalistic developmental behavioral
interventions (NBDIs) for autism.

METHODS

We followed the five-step framework for scoping reviews
suggested by Levac and colleagues (18). We firstly defined the
research question and then identified the relevant studies based
on predetermined inclusion and exclusion criterion. We then
charted and summarized the data. We describe these steps
in detail below.

An OVID literature search was conducted within
four databases (APA PsychInfo, APA Psycharticles, Ovid
Medline + Epub Ahead of Print, Embase) to identify relevant
studies. Search terms are shown in Table 1. This search
identified 1,721 articles after 808 duplicates were identified and
removed within OVID.

These articles were imported into Rayyan (19), a free
web application designed for collaborative reviews. Rayyan
identified 24 potential duplicates. These were checked manually
and 6 were deleted. To establish inter-rater reliability prior
to the title and abstract screen, 10% (173) were screened
by all five reviewers, maintaining blind to each other’s
inclusion/exclusion decisions. Agreement was reached for 130
articles (75%). Disagreements and uncertainties were resolved
through discussion and clarification of terminologies and
inclusion/exclusion criteria with support from two senior
authors, until consensus was reached. Of these articles, 166 were
excluded and 7 included for full-text review. The remaining 1,542
articles were divided up between five raters (AK, SL, LN, CB, and
CG). All raters had at least a relevant undergraduate degree (CB,
CG) or Masters degrees or equivalent (LN, AK, and SL) and were
working within autism intervention research projects. The raters
screened the title and abstracts, applying the inclusion/exclusion
criteria shown in Table 2. This resulted in 1,499 articles being
excluded and 43 articles put forward for a full text review.
Together with the articles used for inter-rater reliability, a total
of 1,671 articles were excluded and 50 articles (7 from reliability
screen, plus 43 from individual screen) were put forward for full
text review. The full breakdown of exclusion reasons across both
stages can be found in the PRISMA (Figure 1).

The full-text review of the 50 articles was carried out
independently by two raters from the pool of five raters, applying
the same inclusion/exclusion criteria. There were 6 conflicts at

TABLE 1 | OVID search terms.

Category Search terms Search fields

Condition autis*, pervasive In title

Age-group Child* Anywhere in article

Article Type Primary research

LMIC context,
global health or
culture

LMIC*, LAMIC*, low resource*,
low-income, limited resource*,
middle-income, glob*, cultur*

Anywhere in article

Delivery agent Paraprofessional*,
para-professional*,
semi-professional*, lay,
frontline, front-line,
non-specialist*, task*sharing,
aide*, assistant*

Anywhere in article

Focus on
intervention

care, treatment*, therap*,
intervention*, train*, service*,
group*

In abstract, keywords
or title

The asterix is used as a standard method of describing search terms in a review.

this stage and these were resolved through discussion with the
wider coding team. This led to the exclusion of 48 articles and the
inclusion of 2 articles.

The next stage involved reviewing 18 articles recommended
through key informants and bibliographic searches. These were
divided between the 5 raters who, again, applied the same
inclusion/exclusion criteria. These reviews produced two articles,
which were the same articles that resulted from the search.

Common Components
Chorpita and Daleiden (20) developed a framework for
identifying the components of psychosocial interventions for
mental health conditions in children and adolescents which
had demonstrated “favorable” results in effectiveness evaluations.
The framework is descriptive in nature and does not seek to
pinpoint the critical or “active” elements of these interventions.
These identified elements have been collated into a coding
manual called @PracticeWise (21). We examined the elements
and techniques mapped in the @Practicewise common elements
framework (20), and calibrated these broad definitions to
encompass the needs of autism interventions along with the
common components defined for the NBDI fidelity measure (17).
LN and GD mapped the elements and techniques by reading the
description of the intervention in the publication and manuals,
plus drawing upon their professional understanding of the
interventional approaches. We defined elements as a therapeutic
activity or strategy and techniques as a skill that a therapist uses
before or during the session to deliver an element (16).

RESULTS

Two publications met our full search criteria, see Figure 1. Both
these papers reported well-designed evaluations of interventions
for young autistic children delivered in LMICs by non-specialists
with no previous training in child development. Characteristics
of the studies, interventions, and delivery agents are summarized
in Table 3. Rahman et al. (22) trialed a parent-mediated
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TABLE 2 | Inclusion/exclusion criteria.

Domain Inclusion criteria Exclusion criteria

Language In English language Not in English language

Publication
type

Published and peer-reviewed
empirical articles

Reviews
Chapters from books
Correction notices
Study protocols
Guidelines and clinical
protocols
Unpublished
dissertations/theses

Publication
date

Published 2006–2021 Published before 2006

Research
setting

Low or middle income country High income country

Sample Sample (recipients of
intervention) includes children
with a diagnosis of autism or
parents/caregivers of young
children with a diagnosis of
autism
Sample includes only or mainly
children under 10 years
Sample > 10 participants

Sample (recipients of
intervention) is medical or
educational professionals
Sample contains only adults or
only/mainly children above the
age 10
Sample < 10 participants

Study design Feasibility or pilot randomized
controlled trials
Large randomized controlled
trials
Pre- and post-intervention
design

Epidemiological studies
Cross-sectional studies
Surveys
Purely qualitative studies
Case studies or case series
Descriptive

Outcome
measurement

Studies that include
measurement of child
outcomes relating to core
features of autism (e.g., social
communication, interaction,
play and behavior)

Studies which report
feasibility/acceptability but not
outcomes
Studies which report only
parent/caregiver outcomes
School based interventions
focused on curriculum
outcomes

Intervention
evaluated

Psycho-social intervention
targeting core features of
autism

Interventions solely targeting
non-core features of autism,
e.g., sleep, motor control
Technological interventions,
e.g., robots, computer avatars
etc.
Pharmacological interventions
Biomedical treatments e.g.,
diets, hyperbaric O2 etc.

Delivery
agents

Intervention delivered by
non-specialists (see definition)

Intervention delivered
completely or partly by
specialists, trainees or students
of professional courses or
teachers
Intervention is self-directed
Child peer-delivery or
-mediation

social communication-focused intervention (Parent mediated
intervention for Autism Spectrum Disorders in South Asia:
PASS) delivered by non-specialist health workers, at home
or in a clinic, in Rawalpindi, Pakistan and Goa, India. The
intervention was an adaptation of the UK Pre-school Autism
Communication Therapy (PACT), which was modified for

delivery by non-specialists working within a competency-based
training and supervision cascade led by specialists (23). The
“non-specialists” were bachelor level graduates with no prior
exposure to child development or autism. Precisely as in the
original PACT intervention, they used video-feedback methods to
enhance the parents’ sensitivity to their children’s non-verbal and
verbal communication and refine the relevance of their responses
to their child (known as parental “synchrony”). Parents were also
encouraged, in later stages of the intervention process and where
appropriate, to introduce action routines, repetitive language
and pauses with the aim of aiding the child’s communication
development. Implementation of strategies was encouraged
between therapy sessions. Children with a diagnosis of autism
aged 2–9 years were randomly assigned (1:1) to the PASS
intervention (n = 32) or the treatment as usual (TAU) condition
(n = 33), with controls for age (<6 or >6), functional impairment
and treatment center location (Rawalpindi or Goa). The outcome
measures for this initial effectiveness trial included parental
synchrony and child communicative initiations (measured on
the Dyadic Communication Measure for Autism) (24), parent
reports of child adaptation and language use (measured on
the Vineland Adaptive Behavior Scale (25), and the McArthur
Communicative Development Inventory (26), respectively),
the verbal and non-verbal aspects of social communication
(measured on the Communication and Symbolic Behavior Scales
Developmental Profile) (27) and maternal depressive symptoms
(measured using a Patient Health Questionnaire-9) (28). The
intervention proved feasible and acceptable for participants (only
9% of participants were lost to follow up). Additionally, and
importantly, the intervention was delivered by the non-specialists
with high and sustained therapist fidelity to the intervention
manual (89% of intervention sessions meeting the pre-defined
threshold for acceptable fidelity). For outcomes, in comparison
to TAU, PASS increased parental synchrony and the initiation of
communication by the children in the dyad, but child-specific
outcomes beyond dyad were not affected. Other results are
reported in Table 3.

During the PASS trial it became apparent that co-occurring
non-autistic difficulties were often un-treated due to the lack
of other generic child development and health services in the
community, and that these co-occurring problems such as
those associated with sleep, toilet training, parental wellbeing,
and dietary restrictions, could hinder access to the core PASS
technique. A number of additional modules were therefore
devised for incorporation when necessary, on the basis of
the reasonable effectiveness evidence for each co-occurring
difficulty but simplified such that they could be within the
competence of non-specialists. The implementation of these
was based on a clinical decision algorithm which helped the
provider and parent identify the families’ priority co-occurring
condition and the most feasible strategies that families could
implement for their child. After three sessions of the PASS
social communication intervention, the non-specialist health
workers supported the parent to identify the co-occurring
concerns most problematic for the child and family and suggested
relevant advice and strategies. Subsequent sessions were then
extended to include both core social communication strategies
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FIGURE 1 | PRISMA flow diagram of the study selction process.

and supportive strategies as appropriate and parents were
given handouts to use between sessions for the latter. These
sections of the session were delivered as distinct interventions,
and the separate “Plus” section was only delivered after three
foundational social communication sessions were complete.
The distinction between core PASS and the “Plus” elements is
clarified in Table 4. In distinction to the collaborative video-
feedback facilitation of the core PASS intervention for autistic
development, some of the “Plus” modules for co-occurring
problems contained practical strategies for the management of
day-to-day challenges to caregiving and family functioning (for
instance, functional analysis of toileting and sleep difficulties).
Written home programs for both components supported families
to practice strategies collaboratively set during the session.

Divan and colleagues (29) evaluated this “PASS PLUS”
intervention in a small effectiveness evaluation, delivered one-
on-one by non-specialist health workers in family homes, this

time in rural Kolhapur, India. Children with a diagnosis of
autism aged 2–9 years were randomly assigned to the PASS PLUS
intervention (n = 21) or usual care condition (n = 19) with
stratification for age (<5 or >5) and functional impairment. In
practice, the Plus modules were delivered to 79% of the dyads
(n = 15/19), with 4 families (21%) stating no expressed needs
for further support. The most commonly delivered modules in
decreasing order were for behavioral challenges (n = 12), sensory
difficulties (n = 7), toileting support (n = 5), parental well-
being (n = 4), sleep problems (n = 3) and feeding difficulties
(n = 2). The study demonstrated high feasibility and intervention
sessions met high therapist fidelity thresholds, with 92% of the
core PASS procedures meeting fidelity thresholds for mandatory
manualized content, and 96% meeting thresholds for quality.
This was lower for the supplementary Plus modules, with fidelity
thresholds to these manual components being met in 75% of
sessions, and 81% meeting quality thresholds. The intervention
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TABLE 3 | Key characteristics of studies identified by the scoping review.

Rahman et al. (22) Divan et al. (29)

Study characteristics

Location of research South Asia (Rawalpindi, Pakistan and Goa, India) South Asia (Kolhapur, India)

Design Single-blind effectiveness RCT Single-blind effectiveness RCT

Name of intervention PASS with treatment as usual PASS-Plus with treatment as usual

Comparison Treatment as usual (educational provision, some speech
and language therapy)

Treatment as usual (educational provision, some
speech and language therapy)

Follow-up period 8 months 9 months

Child diagnosis Professional diagnosis of ASD Professional diagnosis of ASD

Age of children 2–9 years 2–9 years

Number of participants 65 40

Intervention characteristics

Supervision Group and peer supported Group and peer supported

Intervention Approach Interventionist to Parent Interventionist to Parent

Length of intervention Fortnightly, 12 sessions over 6 months Fortnightly, 12 sessions over 6 months

Treatment target Parent-child synchrony and child initiations Autism symptom severity, parent-child synchrony,
shared attention and child initiations

Intervention Techniques Video-feedback of parent-child play interactions and
psychoeducation (see Tables 4, 5)

Video-feedback of parent-child play interactions,
psychoeducation, and separate section addressing
commonly co-occurring conditions, with discussions,
collaborative goal setting and supportive illustrated
handouts to support low literacy (Tables 4, 5).

Study results

Feasibility, acceptability and
fidelity

- Good feasibility for delivery within both Goa and Rawalpindi
contexts and in children up to age 9, including those with
high support needs

- Good acceptability
- Low attrition- 10% was allowed for; actual rate was 9%
- High therapist fidelity to the intervention manual sustained
throughout the trial

- High feasibility for delivering the intervention in a rural
setting

- Good acceptability
- Attrition/attendance: 89% of participants received at
least 3 sessions and 68% received the maximum 12

- High therapist fidelity to the core PASS intervention
manual; lower fidelity for the Plus modules in terms of
lay health workers tailoring to families’ needs

Parent-child dyadic
communication

Dyadic Communication Measure for Autism (DCMA) (24)
Parental synchrony: Adjusted Mean Difference (AMD) 0.25;
95% CI 0.14 to 0.36; Effect Size (ES) 1.61
Proportion of child communication initiations with parent:
AMD 0.15; 95% CI 0.04 to 0.26; ES 0.99
Child-parent mutual shared attention: AMD −0.16; 95%
CI –0.26 to –0.05; ES −0.70

Dyadic Communication Measure for Autism (DCMA)
(24)
Parental synchrony: AMD 0.35; 95% CI 0.18 to 0.52;
ES 3.97
Proportion of child communication initiations with
parent: AMD 0.17; 95% CI 0.03 to 0.32; ES 1.02
Child-parent mutual shared attention: AMD 0.10; 95%
CI −0.07 to 0.27; ES 0.5
Co-morbid symptoms: AMD −9.0; 95% CI −24.26 to
6.26; ES 0.32

Parental mental health Patient Health Questionnaire-9 (28)
AMD 0·95; 95% CI –1·38 to 3·27; ES 0.27

Patient Health Questionnaire-9 (28)
AMD −4.55; 95% CI −8.52 to −0.58; ES 0.76

Child adaptive behavior Vineland Adaptive Behavior Scale (VABS) (25)
Adaptive Behavior Composite: AMD –0·93; 95% CI –3·53
to 1·68) ES –0.08

Vineland Adaptive Behavior Scale (VABS) (25)
Adaptive Behavior Composite: AMD 0.67; 95% CI
−3.80 to 5.15; ES 0.06

Child communication and
language

McArthur Communicative Development Inventory (26)
Receptive subscale: AMD 0·19; 95% CI –0·56 to 0·94; ES
0·07
Expressive subscale: AMD 0·03; 95% CI –0·46 to 0·52; ES
0·01
Communication and Symbolic Behavior Scales
Developmental Profile (27)
Total score: AMD –0·68; 95% CI –8·79 to 7·42; ES –0·02

N/A

Child behavior N/A Developmental Behavior Checklist (DBC) (30)
Total score: AMD −9.00; 95% CI
−24.26 to 6.26; ES 0.32

Child autism symptoms N/A Brief Observation of Social Communication Change
(BOSCC) (31)
AMD −2.42; 95% CI −7.75 to 2.92; ES 0.22
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TABLE 4 | List of common components based on the @PracticeWise framework (20).

S.No Element/
Technique

Source Practice element
label

Definition Rahman et al. (22) Divan et al. (29)

1. Technique ©Practicewise Accessibility
Promotion

Any strategy used to make services convenient and
accessible or to proactively enhance treatment
participation. This might include:

• “appointment reminders” (e.g., telephone, postal, text
message or email confirmations and reminders

• availability of on-site child care
• flexible scheduling, e.g., after-hours scheduling, drop-in

appointments
• location, e.g., holding sessions at a local school, the

family’s home, or other convenient sit
• transportation, e.g., to appointments, bus tokens, gas

money

Home based delivery, appointment
reminders telephone confirmation

As in PASS

2. Element ©Practicewise Activity Selection The identification of specific positive activities in which the
child can participate outside of therapy, with the goal of
promoting or maintaining involvement in rewarding and
enriching experiences.

Collaborative identification of activities
for home practice

As in PASS

3. Element ©Practicewise Caregiver Coping Exercises or strategies designed to enhance caregivers’
ability to deal with stressful situations.

No “Plus” component only: Supportive
strategies for parental well-being including
referrals for at risk parents

4. Element Additional Communication
Skills _Social
Communication

Strategies to support the development of joint/shared
attention and joint engagement

Video feedback technique to identify
and encourage parent behaviors to
support social communication during
dyadic play

As in PASS

5. Element Additional Communication
Skills Language
expansion

Strategies to support language expansion Video feedback technique to identify
and support opportunities for language
expansion during dyadic play

As in PASS

6. Element Additional Family Engagement Strategies that are directed beyond the caregiver-child dyad
to help wider family members to understand the
intervention and support intervention strategies which are
being generalized

Initial home visit where family members
are supported to increase their
understanding of the impairments in
autism and the goals of the intervention

As in PASS

7. Element ©Practicewise Functional
Analysis/Behavior
Management

The study of antecedents and consequences impacting a
behavior designed to yield a functional understanding of
that behavior. This analysis is typically tested through
controlled manipulation of antecedents and consequences
to verify the formulation.

No Plus component only: Supporting
caregivers to consider the environment
around challenging behaviors, and to
address contributing factors.

8. Technique Additional Goal
Setting-Caregivers

The explicit selection of a therapeutic goal set for the parent
for the purpose of working toward achieving that goal. This
often involves repeated assessment of the successful
approximation of the goal.

Home practice goals collaboratively set
with caregiver based on discussions
during the session.

As in PASS

9. Technique Additional Handouts The use of written or illustrated materials to support
psycho-education and strategies that caregivers can use to
promote specific changes in the child’s behavior

No Plus component only: Illustrated handouts
designed to support understanding and
addressing common co-occurring
conditions

(Continued)
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TABLE 4 | (Continued)

S.No Element/
Technique

Source Practice element
label

Definition Rahman et al. (22) Divan et al. (29)

10. Technique Additional Homework- Review Review of homework set in the previous therapy
session

Home practice goals reviewed at each
session

As in PASS

11. Technique Additional Record/diary Caregiver or non-specialist maintaining records or a
diary of child’s behavior or strategies/home program
practiced

Written record of key observations from
the session along with goals for home
practice maintained

As in PASS

12. Element ©Practicewise Play Therapy The use of play as a primary strategy for therapeutic
change. This may include the use of play as a strategy
for clinical interpretation.

Dyadic play as the basis of the video
feedback for social communication
intervention

As in PASS

13. Technique ©Practicewise Praise- Caregivers The training of caregivers, teachers, or others involved
in the social ecology of the child in the administration of
social rewards to promote desired behaviors. This can
involve praise, encouragement, affection, or physical
proximity.

Validation of strategies used during play
and for engagement with home
practice is a technique used as a social
reward for the caregiver

As in PASS

14. Element ©Practicewise Problem Solving Training in the use of techniques, discussions, or
activities designed to bring about solutions to targeted
problems, usually with the intention of imparting a skill
for how to approach and solve future problems in a
similar manner. Includes components such as
brainstorming, choosing a solution, and evaluating the
results.

Collaborative problem solving to
support caregiver to engage with
strategies during home practice

As in PASS.
Plus component only: Additionally
to support adopting strategies to
manage co-occurring conditions

15. Technique ©Practicewise Psychoeducation -
Caregiver

The formal review of information with the caregiver
(Socratic or otherwise) about the development of the
child’s problem and its relation to a proposed
intervention. This often involves an emphasis on the
caregiver’s role in either or both. This can include
multiple media (e.g., a video about mental health
problem).

Initial engagement with the family and
caregivers aims at gaining an insight of
the families’ understanding of autism
and their aspirations of the intervention
process.

As in PASS
Plus component only: Additionally
understanding the family’s
interpretation
and reasons for co-occurring
conditions

16. Technique Additional Relationship/Rapport
Building-Caregiver

Strategies in which the primary aim is to increase the
quality of the relationship between the therapist and
caregiver. Can include active listening and empathy

Reflective video-feedback and
collaborative goal setting aims at
building a positive therapeutic alliance

As in PASS

17. Element ©Practicewise Relaxation Techniques or exercises designed to induce
physiological calming, including muscle relaxation,
breathing exercises, imagery, meditation, and similar
activities.

No Plus component only: Supportive
relaxation techniques as a first step
to help support caregiver well-being

18. Technique ©Practicewise Tangible Rewards The training of parents, teachers, or others involved in
the social ecology of the child in the contingent
administration of tangible rewards to promote desired
behaviors. This can involve tokens, charts, or record
keeping, in addition to direct (i.e., first order) reinforcers.

No Plus component only: Supporting
caregivers to consider tangible
rewards which can motivate their
child while they use techniques to
address co-occurring conditions

19. Technique Additional Video feedback Reviewing caregiver-child interaction videos and
providing feedback to the caregiver on the child’s
behavior, the impact of the caregivers actions on the
child’s behavior and suggestions on alternative ways of
interacting.

Reflective video-feedback and
collaborative goal setting is the core
methodology of this intervention

As in PASS.
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was reported to be acceptable, and with regards to attendance,
89% of participants in the trial arm received at least the minimum
3 sessions and 68% received the maximum 12. For outcomes,
the results showed that there was no evidence that additional
delivery of these rather different strategies had a negative effect
on the effectiveness of the core PASS video-aided communication
intervention; the positive changes in parent synchrony and
child initiations in the dyad were replicated as in PASS (22).
In addition, PASS PLUS showed some evidence of a trend
toward improvement in parental mental wellbeing (as measured
by the PHQ-9), (28) but did not lead to significant changes,
relative to the control group, in child outcomes such as co-
occurring symptom levels (as measured by the Developmental
Behavior Checklist, DBC) (30) or autism symptom severity as
measured by the Brief Observation of Social Communication
Change (BOSCC) (31). A large scale-up effectiveness and
cost-effectiveness evaluation of this PASS Plus intervention
is currently underway using delivery by frontline workers
embedded in the established health system in urban India (32).
The Communication-centered Parent mediated treatment for
Autism Spectrum Disorders in South Asia (“COMPASS”) trial
in this way represents the first large scale effectiveness test of an
intervention for autism in a LMIC.

Common Components
Reviewing the described interventions in the publications along
with the knowledge of the intervention, common components
across the identified interventions are represented in Tables 4, 5.

DISCUSSION

This scoping review set out to identify interventions for young
autistic children that have been delivered by non-specialists
in low- and middle-income countries (LMIC) with evidence
of feasibility, acceptability, and effectiveness. It was hoped
that the review would elucidate the intervention elements that
have evidence of successful delivery in LMIC by non-specialist
providers and offer indications for the future direction in
the design, mechanistic evaluation, and delivery of scalable
interventions for low resource settings. This review identified
only two studies that have evaluated the effectiveness of
interventions for young autistic children and their families
delivered by non-specialists in LMIC. Both these studies were
conducted by teams that included senior authors of this review
and both evaluated interventions that were parent-mediated and
primarily communication-focused, where the non-specialist had
no direct contact with the child beneficiary. There is, therefore,
a striking lack of diverse empirical evidence to guide scalable
intervention design and delivery within the countries of the world
in which most of the world’s autistic children live.

Further clinical research in LMIC is urgently needed to
provide evidence that is directly applicable to the key needs of
LMIC health systems, to inform task-sharing and non-specialist
delivery of autism interventions. This will help reduce inequity
and achieve universal coverage within health systems which have
an acute paucity of human and economic resources.

This review adopted a narrow definition of non-specialist
providers to accurately reflect the most abundant workforce
resource available to task-sharing approaches within LMIC:
frontline community health workers, community volunteers or
parent/disability champions. This focus allows the results to be
more directly applicable to these settings. Other reviews (33)
have investigated “non-specialist” delivery but adopted a wider
definition of practitioners who are not relevant to the many
LMIC settings that we are discussing. Frontline community
health workers provide advice and support around issues such
as maternity care, nutrition, immunization, child growth and
development. They are often educated through high school but
are not necessarily graduates; they have no formal healthcare or
child development training but receive focused training around
specific issues. They often live within the communities they
serve and therefore likely to be trusted by the community.
These frontline workers are an invaluable and flexible resource
that can be trained, supervised, and incentivized to deliver
interventions to children with neurodevelopmental disabilities
and their families.

In this review we used two pre-established frameworks to
classify intervention components, within the two interventions
identified. We showcase that non-specialists – supported by a
carefully established and implemented supervisory framework
- can deliver a range of intervention elements and techniques
to parents of young autistic children, with preliminary evidence
of feasibility, acceptability, and effectiveness. Six elements from
the @Practisewise framework (20) and four elements from the
NDBI framework (17) along with three additional elements,
were shown to be successfully delivered in this way. These
included supporting parents to understand the communication
development of their autistic child and to use strategies
(e.g., language expansion, communication temptations) to
support communication and language development. Similarly,
we identified four techniques from the @Practisewise framework
(20) and four from the NDBI framework (17) along with
five additional techniques, including collaborative goal setting,
parental psychoeducation, and the use of positive social or
tangible rewards. It is important to note that we have
not identified any tests of whether non-specialists could
deliver intervention components directly with the autistic
child or whether they could deliver interventions targeting
other developmental domains or more complex co-occurring
conditions, such as anxiety. These are important foci for
future work. Another important clarification is that we are
not proposing that the elements and techniques that we have
identified are active ingredients. This would require in-depth
mechanistic studies of each element and their interactions
with each other and with outcomes (34, 35). A priority for
future research should be to identify such active ingredients but
also to evaluate the extent to which those ingredients can be
delivered by non-specialists. Our conclusions on components
must be tempered by the fact that they are based on a very
small number of studies testing two interlinked interventions.
However, this analysis can help clinicians and researchers to
select from these evidence-based intervention components which
have proved to be feasible for non-specialist delivery to inform
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TABLE 5 | List of common components based on the NDBI-Fi framework (11).

S. No. Components Brief Description Rahman et al. (22) Divan et al. (29)

1. Face-to-Face
(Technique)

• Child and adult facing each other
• Child and adult on similar level

The parent is encouraged to take a
position which allows them to observe
their child’s communication signals

As in PASS

2. Follow child’s lead
(Element)

• Child and adult are both active
participants in child-chosen activity

The parent is encouraged to allow the
child to choose the toy they would like
to play with

As in PASS

3. Positive affect
(Technique)

• Adult uses positive affect
• Adult matches affect to child’s sensory

needs

The parent is encouraged to be
positively involved in the child’s play
and validate the child’s choices during
the interaction

As in PASS

4. Modeling language
(Element)

• Adult adjusts language to the child’s
developmental level

The parent is encouraged to recognize
their child’s communication level and
match it during play

As in PASS

5. Responding to
communication
(Element)

• Adult verbally responds to child’s
communication behaviors by
repeating, clarifying, or expanding

The parent is encouraged to recognize
their child’s communication and initially
repeat their outputs. As the child’s
communication increases the parent is
encouraged to expand the language
contingently

As in PASS

6. Communicative
temptations
(Elements)

• Adult creates situations to elicit
communication from the child
followed by a brief period of expectant
waiting

As the child and parent build a to and
fro play and communication routine,
expectant pauses are introduced

As in PASS

7. Frequency of direct
teaching
(Technique)

• Adult directs the child to demonstrate
new or emerging skills

No Plus component only: The parent is
encouraged to adopt techniques that
can help build the child’s adaptive skills
for independent functioning such as
toileting, eating and sleeping.

8. Quality of direct
teaching
(Technique)

• Adult uses high-quality teaching
strategies (e.g., clear instructions,
when a child is motivated, contingent
reinforcement).

No Plus component only: The parent
promotes desired behaviors of the child
through strategies such as positive
reinforcement, clear instructions, and
social stories.

scalable autism interventions implemented through the task-
sharing approach.

An important question concerns the equivalence of task-
sharing approaches in comparison to specialist-delivered
approaches. The task-sharing approach has evidence of
feasibility and acceptability within the context of adult mental
health across diverse low resource settings (36–39) and some
supportive evidence of equivalence. For example, a head-to-head
comparison within a depression treatment study (40) found
that a simpler psychological treatment delivered using the task-
sharing approach had the same effect as a costlier intervention
delivered by specialists. This suggests that well-designed training
and supervision cascades led by highly qualified and expensive
experts can support less qualified individuals to deliver complex
interventions with similar effectiveness but to more people and at
a lower cost. We do not have any directly comparable results on
task-sharing versus specialist delivery for autism interventions
and this is an important focus for future research if we are to
ensure health equity across populations.

The Lancet commission on the Future of Care and Clinical
Research for Autism (41) recognizes the prohibitive costs and
lack of access to evidence-based interventions in most of the
world. The authors recommend a stepped care personalized

approach to care, (5, 42) and we would suggest that interventions
containing the common components identified here could be
evaluated as WHO tier 3 interventions for delivery in low
resource settings, allowing more complex cases to be triaged up
to specialist care. As part of this stepped care approach, non-
specialist delivery could be used to widen access to support,
potentially benefiting many additional children, including those
with other neurodevelopmental disabilities (Figure 2).

That said, even these common components delivered in one
setting may have challenges in others, which may include the
professional and personal workload of the frontline worker.
Additionally, there will need to be contextual adaptations
based on community perceptions and needs along with
structural systemic changes to support career progression
of frontline workers who may be trained to deliver such
complex interventions.

In addition to our two identified papers, there were studies
which did not meet our inclusion criteria, but which may
also inform decisions around non-specialist delivery. We have
included a couple of informative examples here. Hamdani and
colleagues (43) conducted a large (n = 540) single-blinded,
cluster randomized controlled trial in rural Rawalpindi, Pakistan.
The trial evaluated the “FaNs for Kids” intervention compared
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FIGURE 2 | Stepped care approach to supporting children based on the WHO Nurturing Care Framework.

to enhanced treatment-as-usual for parents of children aged
2–12 with a range of developmental delays and disabilities.
The sample included children with communication disabilities
but not formally diagnosed autism and, for this reason, did
not meet the inclusion criteria of our search. FaNs for Kids
was a group-based, psycho-education intervention adapted
from the WHO Mental Health Gap Intervention Guidelines
(mhGap-IG). The programme targeted child development
and functioning (communication, socioemotional development,
co-occurring conditions, and motor difficulties), as well as
caregiver psychological well-being, and was delivered by “family
champions,” volunteers with family experience of disability,
under the supervision of master trainers. The intervention was
technologically assisted: caregivers accessed training videos on
a tablet device and then met in nine group-based sessions to
discuss different scenarios and build management plans around
their child’s needs. The study found that FaNs for Kids resulted
in improved health-related quality of life in caregivers, but there
were no significant improvements on child outcomes, relative to
the control group.

Through this study, Hamdani and colleagues demonstrated
that technology can be an effective medium to deliver
psychosocial interventional components to parents within
low resourced settings. This highlights the potential held
by technology-assisted interventions to scale-up intervention
delivery in such settings which because of the standardized
messaging can help maintain program fidelity as well as ensure
intervention dosage by non-specialists. In PASS (22) and PASS
Plus (29) non-specialists also make use of digital technology,
through the use of video feedback techniques. Within an ongoing
trial of the PASS Plus intervention delivered by frontline health
workers in Delhi, India, digital technology is being harnessed
further to overcome the challenges presented by the COVID-
19 pandemic and enable ongoing training and supervision
of the workforce and intervention delivery to families using

video-conferencing and telephonic technology (44). Lakhera
and colleagues evaluated the feasibility of this digitally assisted
delivery of PASS Plus and the acceptability of virtually adapted
sessions to 50 families of children with autism, 34 families who
transitioned from receiving home based delivery of PASS Plus,
and 16 families who received virtual delivery only. Though
there were several barriers to virtual delivery of sessions,
including a family preference for home-based delivery, the
lack of access to the internet and lack of digital literacy,
most families and non-specialist providers adapted successfully
to the remote delivery of the intervention. Such innovations
of technology – if integrated within the existing health care
system – may help to leap-frog barriers to scaling up service
delivery.

A second programme of research that did not meet our
inclusion criteria but that may also inform decisions around
non-specialist delivery is the World Health Organization
Caregiver Skills Training programme (CST) (45). The CST
is a trans-diagnostic, family centered intervention designed
to be delivered by non-specialists and to fit within Tier 2
of the World Health Organisation (WHO) stepped-care
model (i.e., targeted support for children with identified
developmental needs; see Figure 2) and thereby bridge
the treatment gap for children in low resource settings
(46). The CST combines group sessions for caregivers with
home visits to tailor the intervention to each family and
set individual goals for each child (47). The intervention
is informed by a range of approaches including psycho-
education, social communication interventions, functional
analysis, positive parenting, and self-care methods with a
strong foundation in the WHO-UNICEF Nurturing Care
Framework (48). At the point of this scoping review, there
were no published systematic evaluations of effectiveness
using non-specialist providers. However, feasibility and
acceptability studies have been conducted (49, 50), and we have
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been informed of evaluations of non-specialist delivery under
review. The intervention has been pre-piloted through specialist
workers in Italy and is now being field tested, including with non-
specialist providers, in more than 30 countries around the world
(50).

The strengths of this publication are that we have conducted
a rigorous scoping review and have used two frameworks to
classify intervention components allowing us to identify key
techniques and strategies that non-specialists have delivered
with evidence of effectiveness in three settings of urban and
rural South Asia to families of young children with autism.
A further strength concerns the explicit definition of non-
specialist adopted in this review. However, this process has
highlighted the acute lack of empirical data that is directly
applicable to the needs of LMIC health systems, and is
an urgent indication for more relevant research to support
families of children with autism in the most underserved
populations of the world.
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