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Abstract

Parent-delivered, low-intensity interventions such as
the Early Start Denver Model (ESDM) could provide a
cost-effective solution to excessive delays between a
diagnosis of autism and the provision of early
intensive behavioural intervention. In this proof-of-
concept study conducted in Quebec, 18 families
participated in a 13-week ESDM-based training and
coaching intervention. Some improvements were
observed in terms of children’s developmental skills
and, to a lesser degree, challenging behaviours.
Parents’ teaching skills (intervention fidelity),
parental sense of competence, and family quality of
life also improved between baseline and the end of the
program. These preliminary findings are promising
and indicate an appropriate level of readiness to
conduct the second phase of the evaluation of ESDM
for parents (i.e., P-ESDM).

Résumé

Les interventions a faible intensité médiées par les
parents tels que le programme de coaching parental
basé sur le modele précoce de Denver (P-ESDM)
pourrait offrir une solution économique et efficace en
réponse aux longs délais d’attente entre 1’obtention
d’un diagnostic de trouble du spectre de 1’autisme et
I’acces a des services d’intervention comportementale
intensive précoce. Cette étude de preuve de concept
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réalisée au Québec a évalué les effets d’un programme, basé sur le P-ESDM, offert & 18 familles
pendant 13 semaines. Des améliorations des habiletés développementales des enfants et, dans
une moindre mesure, de leurs comportements problématiques ont été observées. Les habiletés
d’intervention des parents (fidélité d’intervention), le sentiment de compétence parentale ainsi
que la qualité de vie familiale se sont é¢galement améliorés entre le niveau de base et la fin du
programme. Ces résultats préliminaires sont prometteurs et indiquent un niveau de préparation
approprié pour mener la deuxieme phase d’évaluation du programme de coaching parental basé
sur ’ESDM (P-ESDM).

Mots-clés : trouble du spectre de 1’autisme, coaching parental, intervention médiée par les
parents basé sur le modele précoce de Denver, jeunes enfants

Introduction

The worldwide prevalence of autism spectrum disorder (ASD) has dramatically increased in
recent decades. Its rate is now estimated at 1 in 54 in the United States (Knopf, 2020). According
to the 2019 Canadian Health Survey of Children and Youth (Public Health Agency of Canada,
2022), 1 in 50 children and youth aged 1 to 17 years were diagnosed with ASD. This coincides
with a growing pressure on public health agencies to provide support, diagnostic evaluations, and
adapted interventions to families and their young children with ASD. The increasing demand for
services is difficult to fulfill with available resources, which limits access to the recommended
assessments and interventions and thus leaves a large number of families without support and in
distress (McKinsey & Company, 2014; Quebec Ombudsman, 2015). In Quebec, as elsewhere in
the world, health and social services institutions offer early intensive behavioural intervention
(EIBI). However, in many jurisdictions, families may wait up to four years to access these
services (Gordon, 2012; McKinsey & Company, 2014) even though it is recommended that a
child receive early intervention services no later than 60 days after confirmation of their
diagnosis (Maglione et al., 2012). Whereas the provision of early and intensive intervention
facilitates treatment and improves the prognosis of children (Dawson et al., 2008; Klintwall et
al., 2015), delayed access has deleterious effects on their development and their parents’ well-
being (Klintwall et al., 2015; Rivard et al., 2014). During these waiting periods, families feel
helpless and have little information to intervene with their child on their own (Abouzeid &
Poirier, 2014a, 2014b, 2014c; Flanagan et al., 2012; McKinsey & Company, 2014).

Offering interim services consistent with good practices is imperative to overcome this clinical
crisis. In line with the importance of raising parental awareness and involvement, parent-
delivered early interventions are emerging as possible solutions to the extended waiting periods
between diagnosis and access to EIBI (Rivard et al., 2017b). This approach enables treatment to
begin early and families to benefit from support and families to benefit from support as soon as
possible. This support is especially important at the time of the child’s diagnosis, a period of
heightened parental stress (Rivard et al., 2014). Indeed, families must then learn to respond to the
new diagnosis, but also to navigate a complex network of services while facing the challenges of
reconciling work, family, couple, and care for their child with ASD (Corcoran et al., 2015).
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Studies have shown positive results of parent coaching on children’s communication behaviours
(Green et al., 2010; Kasari et al., 2010; McConachie & Diggle, 2007; Oono et al., 2013; Pickles
et al., 2016; Wetherby et al., 2014) and developmental skills, as well as on parents' interaction
skills with their child (Rogers et al., 2012b). Although the body of literature on this topic remains
small, evidence to date suggests that parent-delivered interventions could help alleviate parents’
distress (Estes et al., 2012; Sealy & Glovinsky, 2016), improve parental sense of competence
(Estes et al., 2014), and produce significant improvements in the core symptoms of ASD (Oono
et al., 2013). This study aimed to evaluate a low-intensity parent coaching program based on
current best practices. Specifically, it sought to assess its potential impact on parents and children
when it is provided to families shortly after a diagnosis of ASD (i.e., while they are on a waiting
list for EIBI). The intent of these types of programs is not to replace EIBI, but to provide support
and tools to parents as they await intensive interventions.

Early Intensive Behavioural Intervention and Early Start Denver Model

Among interventions for young children with ASD, there is extensive empirical evidence that
EIBI can exert a positive influence on child development and thus reduce the social, financial,
and family impact of their diagnosis (Makrygianni et al., 2018; Prior et al., 2011; Reichow et al.,
2012; Warren et al., 2011; Weitlauf et al., 2014). This type of intervention is designed to help
children with ASD acquire various adaptive and functional skills as well as to reduce challenging
behaviours. The term EIBI encompasses several intervention programs that meet specific
parameters: 1) early entry (before the age of 5); 2) sufficient intensity (minimum of 25 hours per
week); 3) use of a structured curriculum, based on the principles of applied behavioural analysis
(ABA) and evidence; 4) specialized training for stakeholders; 5) a low stakeholder-to-child ratio;
6) continuous assessment of progress; and 7) parental involvement (National Research Council,
2001). EIBI is implemented within public services across several Canadian provinces, including
Quebec, Ontario, and British Columbia (INESSS, 2014; Perry et al., 2008; Rivard et al., 2014).

Among the programs that correspond to the parameters for EIBI, the Early Start Denver Model
(ESDM; Rogers & Dawson, 2010), is one of a few that are designed for a very young clientele: It
can be delivered as early as 18 months up to 48 months. Like all EIBI programs, ESDM derives
from the principles of the ABA, but it also comprises elements of developmental psychology
(Rogers & Dawson, 2013; Schreibman et al., 2015, Vivanti et al., 2014). This intervention takes
root in the child's natural living environment to seize learning opportunities on a daily basis. It
follows a manualized curriculum according to a precise developmental sequence and targets
specific areas of development typically affected in children with ASD (Rogers & Dawson,
2013). The ESDM was first developed so that its intervention strategies could be applied by
therapists. This program requires users to receive specific training to implement it, use the
curriculum checklist, and understand the different spheres of development involved. Several
studies, including randomized controlled trials, have documented the effectiveness of this
program by noting improvements in both parents (e.g., parental stress, sense of competence,
well-being) and children with ASD (e.g., communication skills, challenging behaviours)
compared to community-based interventions (i.e., ABA, individual occupational or speech
therapy, and group interventions; Dawson et al., 2010; Estes et al., 2014; Rogers et al., 2012b).

In a study by Dawson et al. (2010), 48 children diagnosed with ASD between the ages of 18 and
30 months were randomly divided into two groups: one group received the ESDM intervention
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and the other received any other interventions available in the community. Each week, the first
group received 20 hours of interventions by a certified therapist and 5 hours of interventions
delivered by parents at home. The control group averaged 9.1 hours of individual interventions
and 9.3 hours of various group interventions per week. Data were collected at the beginning,
after one year, and then after two years of these interventions. The ESDM group showed a
significant increase in terms of intelligence quotient (IQ) at the one- and two-year outcomes as
well as significant improvement in terms of adaptive behaviour and diagnosis status at the two-
year outcome. The ESDM group also demonstrated improvements in overall communication,
autonomy, and motor skills at the two-year outcome (Dawson et al., 2010). To assess whether
the gains made during the study by Dawson et al. (2010) were maintained over time, a follow-up
study was carried out by Estes et al. (2015). At the time, the children were on average six years
old and had completed their respective interventions two years prior. Children in the ESDM
group maintained their gains in adaptive behaviour, IQ, autism symptoms, and problem
behaviour. They also displayed better social skills and less severe autism symptoms in general
than the control group who had received various interventions available in the community; these
differences between groups were not immediately noticeable at the end of treatment (i.e., at the
time of the original study by Dawson et al., 2010; Estes et al., 2014). It was suggested that the
natural learning context provided through ESDM interventions facilitated children’s learning in
less structured contexts, and thus made one-on-one intervention less necessary (Estes et al.,
2014).

Parent Training and Coaching Programs

Extended delays and waiting lists for EIBI services, which include ESDM, pose a real challenge
for service providers. They face the dilemma of prioritizing exposure to quality interventions for
all children, avoiding delays, and responding to a diversity of clinical profiles and family
situations. Due to a lack of resources, they must choose between serving fewer families
consistently with quality standards and best practices or serving a larger number of families but
offering supports of insufficient intensity. For this reason, in the last decade parent training and
coaching programs have been offered as alternative models to support families of children with
ASD while they await EIBI (NICE, 2016; Oono et al., 2013; Rivard et al., 2017b). Coaching
parents promotes their involvement and supports their implementation of strategies designed to
promote the development of their child (McConachie & Diggle, 2007). To date, studies of parent
training and coaching programs have shown positive outcomes including increased parents’
knowledge of ASD, improved relationships and the synchronicity of interactions within the
family. These studies also were associated with high levels of satisfaction with services received
(McConachie & Diggle, 2007; Oono et al., 2013; Patterson et al., 2012; Rivard et al., 2017b).
However, the effects of these programs on the developmental abilities of children with ASD and
on parental stress remain to be demonstrated (NICE, 2016; Oono et al., 2013; Patterson et al.,
2012; Rivard et al., 2017b). In order to address the core symptoms of ASD, these parent training
and coaching programs must be enhanced by considering the active ingredients of EIBI
programs; however, their service delivery parameters must also be realistic for practice settings
with limited resources.

Parent coaching services presents themselves as economical solutions to address issues of access
and efficiency within public services and thus reduce the negative effects of EIBI waiting lists on
children's development and their families (Cidav et al., 2017; Penner et al., 2015; Pickles et al.,
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2016; Smith et al., 2008). Recent studies suggest that ESDM intervention strategies can be
implemented by parents and may maximize learning opportunities in families’ daily lives in the
absence of specialized services (Estes et al., 2014; Rogers et al., 2019). These studies have
shown significant gains in child development as well as parenting stress levels and sense of

competence with a reduced-intensity parent coaching program (one hour of coaching per week;
Estes et al., 2014; Rogers et al., 2019; Zhou et al., 2018).

Parent-Delivered Early Start Denver Model (P-ESDM)

The P-ESDM is a parent-delivered intervention program based on the ESDM. It is a manualized
program that teaches parents of young children with ASD (18 to 48 months) simple and effective
intervention techniques to help their child interact, communicate, and learn (see Rogers et al.,
2012a, 2016) through play activities and sensory and social routines (Rogers & Dawson, 2013).
Parents are taught to use these intervention strategies at home in their daily lives. The program
addresses core deficits of ASD and all other areas of a child’s development, including language,
social, play, cognitive, motor, and self-help skills. It helps parents 1) capture their child's
attention; 2) have fun with sensory social routines; 3) build back-and-forth interactions; 4)
improve their child’ nonverbal communication; 5) help their child learn by imitating; 6) develop
joint attention; 7) engage in flexible and varied play activities; 8) develop pretend play skills; and
9) promote language development. A trained professional uses the ESDM curriculum checklist
(CC) to assess the child’s level of development. Then, this coach works with the child’s parents
to develop an intervention plan to target deficit areas and teaches them to use strategies to
improve specific domains. This program is therefore a form of parent coaching: The majority of
intervention strategies will be applied at home by parents, who are supervised on a weekly basis
by their coach. During these supervision sessions, the coach provides feedback on the strategies
taught to and used by the parents.

To date, a small number of controlled trials on the P-ESDM have yielded promising findings in
terms of parenting stress and ASD core symptoms (Dawson et al., 2010; Estes et al., 2014;
Rogers et al., 2012b). Several studies have examined the effects of P-ESDM on children’s
intellectual functioning, adaptive behaviour, language, core symptoms of ASD as well as
parents’ working alliance, stress, and parental sense of competency.

Early in the development of ESDM, Vismara and Rogers (2008) demonstrated that a 12-week P-
ESDM curriculum with a 9-month-old baby showing signs of ASD significantly improved the
child’s vocalizations, imitation behaviours, engagement in social interactions, and eye contact.
This case study underscored the potential value of teaching parents specific techniques to
strategically interact with their child at risk for ASD (Vismara & Rogers, 2008).

Rogers et al. (2012b) performed a randomized controlled study in which 98 children identified as
being at risk for ASD received either services available in the community or low-intensity P-
ESDM. In both groups, parents’ interaction skills improved and their children acquired new
developmental abilities. However, parents in the P-ESDM group developed a stronger working
relationship with their coach than parents in the community group (Rogers et al., 2012b). At the
end of the study and according to parents' reports, the community group ultimately received
more hours of intervention than the P-ESDM group. Most programs offered in the community
included a form of parent coaching that may be similar to that of ESDM (Rogers et al., 2012a),
which could also explain the lack of significant differences between groups. An important
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finding nonetheless emerged from this study: children’s age and the number of hours of
intervention were correlated with the degree of improvement observed. Indeed, the younger the
child and the more intensive the intervention, the greater their developmental, behavioural,
verbal, and non-verbal gains (Rogers et al., 2012b). This observation further highlights the
importance of early detection and intervention on signs of ASD.

Estes et al. (2014) focused on the impact of P-ESDM on parents, specifically their parental stress
and sense of competence, within the sample studied by Rogers et al. (2012b). Their study also
sought to identify factors that may contribute to these two outcomes in parents of children with
ASD. At the end of the 12-week period, parental stress levels remained stable in the P-ESDM
group but the control groups had increased relative to baseline (Estes et al., 2014). No changes or
between-group differences were observed for parental competence. The two parental outcomes
were statistically unrelated to the number of hours of intervention received or negative events.
The decrease in stress noted in the P-ESDM group could be explained by the fact that the ESDM
promotes collaboration with parents, follows a detailed curriculum, and ensures that parents
receive relevant information from a single source (their coach) instead of several providers (e.g.,
an occupational therapist, speech therapist, psychologist, etc.; Estes et al., 2014).

Context and Rationale for the Present Study

In Quebec, a community-based organization, the See Things my Way Assessment Centre
(funded with the support of the Miriam Foundation), that exclusively provided diagnostic
assessment services to families of young children identified a need for complementary
developmental interventions. Indeed, although the scientific evaluation of the implementation
and social validity of its assessment services (intended to address waiting lists for ASD
evaluations in the region) indicated high levels of satisfaction, families expressed urgent need for
prompt post-diagnostic services. In order to meet these needs, the organization chose to
implement and provide P-ESDM, as a pilot project, to families who recently received a diagnosis
of autism for their child and were awaiting EIBI services. With the help of the research team, the
organization wanted to ensure that the program would bring clinically significant changes and
lead to positive outcomes for children and families before implementing it on a larger scale. The
P-ESDM has been investigated in a number of studies since 2010, but in contexts that differed
from that of the present study. Indeed, most P-ESDM studies were conducted in the United-
States with an English-speaking population. These were all generally led by or executed in
collaboration with the authors of the intervention program (Estes et al., 2014; Hernandez-Ruiz,
2020; Rogers et al., 2012b, 2018; Vismara et al., 2012, 2018; Zhou et al., 2018). Moreover, these
studies’ samples tended to be small (n = 1 to 50) and not ethnically diverse, which limits the
external validity of this body of research. Finally, all were carried out in university-based clinics
or hospitals, with the exception of two studies that evaluated the effects of parent coaching via
tele-practice. The purpose of the present study, conducted in Montreal, Quebec, by a research
team that was independent from the authors of P-ESDM, was to contribute generally to the
results of previous studies and also to confirm relevance of the P-ESDM for French-speaking and
multicultural communities.
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Systematic Evaluation of a Parent Coaching Program

Our team has adopted a systematic evaluation framework, based on the Obesity-Related
Behavioral Intervention Trials (ORBIT) model of behavioural treatment development (see
Czajkowski et al., 2015). The ORBIT framework proposes an approach of progressive
optimization to develop and evaluate complex, evidence-based behavioural interventions to
prevent and treat chronic diseases. It includes four phases. Phase I, Intervention design, aims to
define (Phase Ia) the clinically significant milestones and to refine (Phase Ib) the components of
the intervention to proceed to preliminary testing (Phase II). In our case, during Phase I, the
research team performed a scoping review to identify parent-delivered program options with
demonstrated impacts on child development and parental adjustment. A committee of researchers
and clinicians with ASD expertise identified the P-ESDM as a potential approach to meet the
needs of families of young children with ASD. In this first phase of evaluation, the program was
implemented as originally defined by its authors among 11 families (Mestari, 2017). The
examination of families’ experiences guided revisions to the program, which yielded a definitive
intervention model for the subsequent steps of the evaluation process (Phase Ib: Refining the
intervention; Abouzeid & Lopes, 2017). The revised intervention protocol included supplemental
activities to improve its impact on families (see Method). Following these refinements, P-ESDM
was integrated as a post-diagnostic service to support families who had received an ASD
diagnosis for their child at the participating community organization.

The goals of Phase II of the ORBIT framework, Preliminary testing, are to determine whether
the intervention produces a clinically significant impact on the targeted behaviours (Phase Ila:
proof-of-concept) and to assess the feasibility and acceptability of the intervention (Phase IIb:
pilot testing). Once these steps have been completed, the intervention is considered ready for an
efficacy trial (Phase III) and ultimately, effectiveness research (Phase IV; Czajkowski et al.,
2015). The present study is one of two proof-of-concept studies (Phase Ila) performed by the
research team. The second proof-of-concept study (Phase Ila) used a quasi-experimental design
with five families and showed an increase in challenging behaviours during the postdiagnosis
waiting period and a decrease after having received the P-ESDM (Abouzeid et al., 2019).
Another, subsequent study (Abouzeid et al., 2020) sought to evaluate the feasibility and the
acceptability of the P-ESDM services using the revised intervention (Phase IIb: pilot testing).

Objectives

The purpose of this study was to determine whether the proposed intervention warranted more
rigorous and costly testing. It sought to investigate the potential effects of the P-ESDM,
implemented in a real-life setting, on children’s developmental skills and problem behaviours as
well as parents’ teaching skills, parental sense of competence (PSOC), and perceived family
quality of life (FQOL).

Materials and Methods

The ethics committee of University of Quebec at Montreal reviewed and approved the study
protocol. The program was provided to families over a 13-week period at the See Things my
Way Assessment Centre.
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Research Design

A pretest-posttest design was used to measure the effects of the parent coaching program on
children and parent’s related outcomes. At intake (T1) and at the end of the 13-week parent
coaching program (T2), parents completed questionnaires and children were assessed. Parents’
fidelity was measured halfway through the program and at the end of the program.

Participants

Participants included 18 families of toddlers who participated in a low-intensity 13-week parent
coaching intervention program based on ESDM. All children were recently diagnosed with ASD
by the assessment services team. The evaluation process to establish a formal ASD diagnosis
included a diagnostic interview based on the Autism Diagnostic Interview — Revised (ADI-R;
Lord et al., 1994) and a standardized observation using the Autism Diagnostic Observation
Schedule — Second Edition (ADOS-2; Lord et al., 1989). Intellectual functioning or
developmental evaluations, speech and language assessments, motor skills evaluations, and
medical exams were also administered to allow for a differential diagnosis and a better
understanding of the child’s profile. Although the assessment team included speech-language
pathologists, occupational therapists, and nurses who contributed to the diagnostic evaluations,
only psychologists and developmental pediatricians made ASD diagnoses. At the time of
recruitment, children were aged 27 to 44 months (M = 3.1, SD = 0.4); the majority were boys

(n = 12). At least one or the other parent (n =9), if not both (n = 9) of the parents, participated in
every step of the 13-week program. Mothers represented 56.7% of our sample and fathers,
43.3%. In one case, the child’s grandmother also attended the sessions. When both parents were
involved in the intervention, only one of them completed the pre- and postintervention measures.
All families spoke English or French as a first or second language, one was bilingual. Many
parents in this sample were born outside of Canada (see Table 1 and 2 for additional
demographic details).

Table 1
Parents’ Characteristics
Variables Mothers Fathers
n (%) n (%)
Parents’ birthplace
Canada 5(27.8) 6 (33.3)
Africa 4(22.2) 5(27.8)
Asia (including Middle East) 3(15.0) 4(22.2)
Europe 4(22.2) 2 (11.1)
South America 2 (11.1) 1 (5.6)




Abouzeid et al Journal on Developmental Disabilities On-line First

Table 2
Children’s Characteristics
Variables n (%) M (SD)
Age (years) 3.1(04)
Gender
Boys 12 (66.7)
Girls 6 (33.3)
Language
French 10 (55.6)
English 7 (38.8)
French and English (bilingual) 1(5.6)
ADOS Total scores
Toddler Module (n = 8) 19.5 (3.5)
Module 1 (n = 10) 14.0 (5.7)
Diagnosis
ASD 10 (55.5)
ASD with Global Developmental Delay 6 (33.3)
(GDD)
ASD with Attention Deficit Disorder 1(5.6)
Provisional ASD 1(5.6)
Procedures
Recruitment

Families were recruited through the See Things my Way Assessment Centre. Participants were
enrolled in the intervention in two successive cohorts (9 families each). Families were included
based on the following inclusion criteria: a) the child was recently diagnosed with ASD, b) aged
between 18 and 45 months at the start of the program, c) and on a waitlist for EIBI public
services at the time of recruitment; e) families were Anglophone or Francophone; and e) one or
both parents could participate. Informed parental consent was obtained for 18 families (toddlers
and parents) attending the parent coaching program between May 2016 and November 2018.

Intervention

The intervention was provided in the community-based organization by three of its staff
members who had completed postgraduate studies in social work, speech and language
pathology, or psychology that met the requirements to deliver ESDM and P-ESDM (ESDM
Training Program, 2017). The coaches completed the UC Davis MIND Institute Introductory (1
day) and Advanced (3 days) ESDM workshops. All three had reached satisfactory levels of
fidelity. They also had high fidelity of implementation, as assessed in the feasibility and
acceptability study (Phase IIb; Abouzeid et al., 2020). Parent coaches attended weekly individual
or group supervisory meetings with a Ph.D.-level psychologist trained in ESDM and consulted
with a MIND Institute certified trainer who supervised training and implementation of the
program. The roles and responsibilities of the parent coaches were defined to ensure the
implementation of the program. Parent coaches were to complete a range of clinical activities:

9



Parent Coaching Intervention Outcomes Volume 28 N 1
On-line First

provide support to families throughout the program, complete the initial and postintervention
assessments, view the video-recordings, collect data, write clinical notes as well as evaluation
and progress reports, and participate in case discussions and interdisciplinary meetings.

The P-ESDM was designed as a 13-week intervention and adapted to the organization’s clinical
context and resources for ORBIT Phase Ib, as outlined in the introduction. For instance, some
activities were added onto the original protocol. These included a family group training on ASD
and ESDM principles, an individualized intervention plan, individual meetings with parents to
discuss the objectives of the program, teaching steps for parents, data collection by parents,
follow-up meetings, and a final progress report. All sessions were conducted individually except
for the parent group training. The first and second weekly sessions were used to assess the
child’s developmental abilities using the ESDM Curriculum Checklist. The third session
consisted of a 3-hour parent group training. The fourth session was dedicated to setting
individualized objectives and completing the intervention plan with parents. Sessions 5 through
11 consisted of eight one-hour parent-coaching sessions during which the coach introduced
theoretical notions and focused on teaching 10 specific intervention strategies to parents as
described in the intervention manual (Rogers & Dawson, 2010) through various strategies,
including demonstration and modeling. Parents were provided with additional written
documentation to support their learning. Session 12 consisted of the postintervention assessment
of the child’s progress and parents’ teaching fidelity (primary outcome measures). Session 13
was a final meeting with parents during which the coach presented the progress of the child over
the course of the program, at which time parents were given questionnaires to evaluate the
secondary outcome measures.

Measures

Children’s Clinical Records

With parental consent, clinical records were obtained through the assessment centre. These
provided information on children’s characteristics and sociodemographic background (e.g.,
child’s age, gender, diagnosis, and native language).

Primary Qutcome Measures

Two primary outcome measures were gathered at intake and at the end of the 13-week program.
Both were used in previous outcome studies and support the detection of small, proximal
changes. Thus, they were considered valid and reliable measures to examine the effects of the
intervention on both the children’s and the parents’ proximal outcomes. The ESDM CC (Rogers
& Dawson, 2010, 2013) was used to capture children’s skills acquisition between the beginning
and end of the 13 week-program. This criterion-based developmental measure comprises four
levels corresponding to children’s developmental age and is organized into 11 domains affected
by ASD: 1) receptive communication, 2) expressive communication, 3) joint attention, 4) social
competency language, 5) imitation, 6) cognition, 7) play, 8) fine motor, 9) gross motor, 10)
personal independence, and 11) behaviours during interactions. The gross motor and personal
independence domains were previously assessed as part of the formal ASD diagnostic evaluation
process and were therefore not evaluated for the present study. The remaining domains were

10
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assessed at intake (T1) over two sessions and again at the end of the program (T2). Items were
coded in real time as full pass (2), partial pass (1), and failure (0) during the administration of the
checklist. Children’s total scores at each administration were then computed by summing the
number of full and partial pass scores for all domains across all four levels. A child’s
achievement rate was then computed by dividing the total score by the maximum score across all
four levels. Comparison of these percentages obtained at T1 and T2 provides an indication of the
child’s overall progress. The ESDM CC is not a standardized instrument; however, it was
suggested that the standardized and gold standard diagnostic tools used in other studies may not
be suited to detect change occurring over a short period of time (Rogers et al., 2019).

The ESDM Fidelity Rating System (ESDM FRS; Rogers & Dawson, 2010) was used to measure
changes in parents’ teaching skills. This system consists of 13 observational items, rated on a 5-
point Likert scale, developed to measure the administration and fidelity of the implementation of
the ESDM techniques and strategies. The observational items are as follows: 1) management of
child attention, 2) ABC format, 3) instructional techniques, 4) modulating child affect/arousal, 5)
management of unwanted behaviours, 6) quality of dyadic engagement, 7) adult optimizes child
motivation, 8) adult use of positive affect, 9) adult sensitivity and responsivity, 10) multiple
varied communicative opportunity, 11) adult's language for child's level, 12) joint activity and
elaboration, and 13) transition between activities. Parents’ fidelity was measured twice: halfway
through the program (i.e., at the 4 parent-coaching session, 7" week) and at the end of the
program (8" parent coaching session, 11" week). During each of these sessions, parents were
allocated some time to interact with their child without any interference from the coach. These
sessions were recorded and subsequently rated by research staff using the ESDM FRS. Parents’
total scores out of 65 were converted into a percentage indicative of the overall fidelity with
which parents applied the ESDM curriculum. Consistently with previous studies, the fidelity
target for the intervention was set at 80%.

Secondary Qutcome Measures

The parent/caregiver version of the Developmental Behavior Checklist for children under 4 years
of age (DBC-Under 4; Einfeld & Tonge, 1995) was used to measure children’s social-emotional
problem behaviours. Items use a 4-point Likert scale (0 = never, 1 = sometimes, 2 = often, 3 =
always) which yield a total score (based on 93 questions). Higher scores reveal a higher level of
problem behaviours. Einfield and Tonge (1995) reported a satisfactory test-retest reliability
coefficient of .83.

The Parenting Sense of Competence Scale (PSOC; Gibaud-Wallston, 1977) was used to measure
parental sense of competence. The PSOC is a 16-item, self-report measure that assesses the
degree to which a parent feels confident and competent in parenting their child. It employs a 6-
point Likert scale for each item. A total score is obtained by adding the results of the two
subscales (Satisfaction and Efficacy). Scores vary between 16 and 96, with higher scores
reflecting a higher sense of competence. As per PSOC interpretation guidelines (Gibaud-
Wallston, 1977), total scores of 80 and above are considered “average”. Internal consistencies
vary across studies. Johnston and Mash (1989) documented an internal consistency of .75 for the
Satisfaction scale and .76 for the Efficacy scale. A more recent study (Lovejoy et al., 1997)
reported internal consistencies of .82 and .88 for the Efficacy scale in two samples of mothers
with young children.
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The Beach Center Family Quality of Life scale measured perceived family quality of life
(FQOL; Hoffman et al., 2006; French version by Rivard et al., 2017a). This instrument
comprises 25 items rated on a 5-point Likert scale and distributed across five subscales (Family
Interaction, Parenting, Emotional Well-being, Physical/Material Well-being, and Disability-
related Support); taken together, these yield an overall score. The internal consistency of the
Satisfaction and Importance subscales were .94 and .88, respectively; test-retest reliability ranged
from .59 to .63. Convergent validity with existing measures of family well-being and resources
was considered satisfactory (.58.-.87; Hoffman et al., 20006).

A portion of data was missing for parents’ teaching skills and secondary outcome measures:
ESDM-FRS = 39%, DBC-U4 = 22%, PSOC = 22%, FQOL = 28%. Due to a change in the study
design, the assessment of parents’ teaching skills was only implemented toward the end of the
first cohort, therefore there are missing data for this primary measure. Missing data for secondary
measures occurred because four parents did not return the questionnaire (by mail or by dropping
them off at the assessment center) at the end of the program; another parent returned the
questionnaire but had not completed the FQOL measure. Cases with missing data were omitted
from specific analyses based on these measures (i.e., pairwise deletion).

Data Analysis

Descriptive quantitative data analyses were performed to examine children’s developmental
skills and problem behaviour as well as parents’ teaching skills, sense of competence, and family
quality of life. The mean score, standard deviation, and range were computed for each instrument
and compared between T1 and T2, with the exception of the ESDM FRS which was rated
halfway through the program (7 week) and at T2. Because the small sample size did not support
parametric testing, Cohen's d and /# were used to quantify the size of the difference in scores
between the two measurement periods for each measure; effect sizes greater than d or 4 = 0.20,
0.50, and 0.80 were considered small, moderate, and large, respectively (Cohen, 1988).
Correlation coefficients of » = .10, .30, .50, respectively, were interpreted as indicative of small,
moderate, or large associations between variables. The unstandardized mean difference (Mp) and
standard deviation of the difference (SDp) between T1 and T2 are also reported in the text.

Results
Primary Outcomes

Children’s Developmental Skills

Based on the ESDM CC scores shown in Table 3, an 8.8-percentage point increase (SDp = 13.2),
corresponding to a moderate effect size, was observed in children’s overall developmental skills;
effect sizes ranged from small to moderate across areas. The largest change, a 12.5-percentage-
point increase (SDp = 13.7), was observed in the Receptive Communication domain, whereas the
smallest difference, a 9.4-percentage-point increase (SDp = 30.9), was observed in Imitation
Skills.
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Parents’ Teaching Skills

Results for teaching skills, which were assessed for 11 parents, are displayed in Table 4.
Although not all parents had reached fidelity in this short period of time, there was nonetheless a
large increase (Mp = 11.5, SDp = 11.3) in their overall teaching skills on the ESDM FRS from
the 4" session to the end of the program. For some parents, it had increased significantly to
achieve the 80% fidelity criterion by the end of the program (M = 79.4, SD = 9.3). There was a
moderate increase in the proportion of parents who attained this criterion between baseline
(18.2%) and the end of the program (45.5%, Cohen’s 4 = 0.6). All abilities had improved by the
end of the program, with effect sizes ranging from moderate to large. The greatest changes were
observed in parents’ management of the child’s attention (Mp = 1.1, SDp = 0.8), instructional
techniques (Mp = 1.1, SDp = 0.9), modulating of child’s affect (Mp = 1.3, SDp = 1.7) and
arousal, as well as management of unwanted behaviours (Mp = 1.4, SDp = 1.4).

Secondary Outcomes

Children’s Problem Behaviours

Fourteen out of 18 families completed the DBC-U4. As seen in Table 3, a 4.6-point (SDp = 14.2)
decrease in problem behaviours, corresponding to a small effect size, was noted between T1 and
T2.

Parent Sense of Competence

Fourteen families completed the PSOC scale. As per PSOC interpretation guidelines (Gibaud-
Wallston, 1977), mean scores were considered “average” at both T1 and T2, but sense of
competence showed a 1.3-point (SDp = 6.7) increase over time, corresponding to a small effect
size. An examination of subscale scores indicates that this shift was attributable to an increase in
satisfaction (Mp = 1.6, SDp = 5.0), with efficacy remaining fairly stable (Mp = -0.3, SDp = 4.4).

Family Quality of Life (BEACH-FQOL)

Thirteen families completed the BEACH-FQOL scale. As seen in Table 4, parents’ mean total
satisfaction with FQOL showed a 0.2-point increase (SDp = 0.3) over time, corresponding to a
moderate effect size. Large increases were observed for the Parenting (Mp = 0.4; SDp = 0.5)
dimension of FQOL; satisfaction with other aspects of FQOL remained stable.

Relations Between Primary and Secondary Outcomes

Children’s developmental skills as measured by the ESDM CC were correlated with mother’s
intervention skills (7= .47), both parents' sense of competence (Fmothers = .44, Ffathers = .41) and
children’s problem behaviours (» = -.49). In addition, the development of mothers’ intervention
skills was correlated with an improvement in FQOL (r = .85).
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Descriptive Statistics and Effect Sizes for Child Outcome Variables at T1 and T2.

Variables Intake (T1) Post-test (T2)

M (SD) Range M (SD) Range d
Overall Developmental 21.3 (16.6) 4.5-73.5 30.1 (14.2)  7.6-61.1 0.6
Skills - Achievement rate
(%)
Receptive communication 17.6 (18) 2.6-31.0 30.2 6.0-41.4 0.7
- Achievement rate (%) (16.9)
Expressive 23.1(22.3) 1.4-77.0 31.2 (15.4) 1.4-7.4 0.4
communication-
Achievement rate (%)
Social Skills - 25.5(18.5) 6.8-84.1 36.6 (16.6) 10.2-65.9 0.6
Achievement rate (%)
Imitation Skills - 252 (31.1) 0-100 34.6 (36.1) 0-100 0.3
Achievement rate (%)
Cognitive skills - 12.9 (14.3) 0-38.2 20.0 (18.4) 0-58.8 0.4
Achievement rate (%)
Play skills - Achievement 20.7 (23.6) 0-95.2 31.5(20.3) 6.5-77.4 0.5
rate (%)
Fine motor skills - 20.1 (16.4) 1.8-62.5 25.7(14.9)  4.5-59.8 0.4
Achievement rate (%)
Gross motor skills - 11.3 (15.6) 0-60.9 18.2 (20.8) 0-57.8 0.4
Achievement rate (%)
Problem Behaviours - 43.1 (16.5) 23.0-71.0 38.4(12.3) 23.0-68.0 0.3
Total score

Table 4
Descriptive Statistics and Effect Sizes for Parent Outcome Variables at Tl and T2
Variables Intake (T1) Posttest (T2)
M (SD) Range M (SD) Range d
Teaching Skills®
Overall fidelity (total score) 40.1 (12.9) 17.0- 51.6 (6.1) 41.0- 1.1
62.0 61.0
Overall fidelity (%) 61.7(19.8)  26.2- 7949.3)  63.1- 12
95.4 93.8
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Management of child attention® 3.1(0.9) 2.0-5.0 4.2 (0.6) 3.0-50 14

ABC Format” 2.6 (1.3) 1.0-5.0 36(09) 2050 09
Instructional techniques” 2.7(1.3) 1.0-5.0 3.8(0.9) 3.0-5.0 1.3
Modulating child affect/arousal® 2.8(1.2) 1.0-5.0 4.1 (0.7) 3.0-50 1.3

Management of unwanted 3.1(1.2) 1.0-5.0 4.5(0.7) 3.0-5.0 1.4
behaviours®

Quality of dyadic engagement® 3.1(1.1) 1.0-5.0 3.8(1.1) 2.0-5.0 0.6

Adult optimizes child motivation® 3.3(1.0) 1.0-5.0 4.1 (0.8) 3.0-50 09

Adult use of positive affect” 3.6(1.1) 1.0-5.0 4.5(0.7) 3.0-50 1.0

Adult sensitivity and responsivity” 34(1.3) 1.0-5.0 4.0 (0.8) 3.0-5.0 0.6
Multiple varied communicative 3.0(1.2) 1.0-5.0 3.7(0.9) 3.0-50 0.7

opportunity®

Adult's language for child's level® 3.7 (0.6) 3.0-5.0 4.2 (0.8) 3.0-5.0 0.7
Joint activity and elaboration” 2.5(1.1) 1.0-4.0 3.3(0.7) 2.0-40 09

Transition between activities® 3.1(1.1) 1.0-5.0 41(0.7) 3.0-50 1.1

Parental Sense of Competence (PSOC)

Efficacy (out of 42) 27.3 (3.7) 20-35 27.2(5.2) 17-36 0.1
Satisfaction (out of 54) 33.8 (6.0) 23-45 354(6.3) 21445 0.3
Overall competence (PSOC) 61.3(7.1) 49-74 62.6 (8.0)  48-78 0.2

Family Quality of Life (FQOL)

Family interaction® 3.9(0.5) 3.5-4.2 3.9(0.3) 3344 0.0
Parenting* 3.7(0.5) 3.3-4.0 41(0.2) 3743 1.1
Emotional well-being® 3.1(0.9) 2.9-3.5 33(0.7) 4.042 02
Physical/Material well-being* 4.1(0.5) 3944 4.1(0.5) 3.0-3.5 0.0
Disability-related support® 3.7(0.6) 3.5-4.2 3.7(0.7) 38-44 0.0
Overall FQOL® 3.7(0.4) 3.3-4.6 39(03) 3.6-40 0.6

Note. *Parents’ teaching skills were assessed during the 4th and 8th coaching sessions for T1 and T2, respectively. PItems used a
S-point rating scale 1 (no competent teaching) to 5 (extremely competent teaching). “Items used a 5-point rating scale 1 (very
dissatisfied) to 5 (very satisfied).
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Discussion

This study sought to assess the potential clinical utility of a short-term, low-intensity intervention
for children and their parents while they await more intensive support such as EIBI. Specifically,
it aimed to evaluate changes in children (i.e., core symptoms of ASD, problem behaviour) and
parents (i.e., teaching skills, sense of competence, and FQOL) when P-ESDM is provided in a
community-based setting within a structured service trajectory (specifically, between diagnostic
confirmation and the provision of EIBI). If this type of interim service is found to be effective, it
could fill a critical gap in services: significant waiting periods (up to four years) for EIBI and an
urgent need for support by parents have been extensively documented (Gordon, 2012; McKinsey
& Company, 2014).

In the present study, a moderate increase in children’s overall developmental skills and a large
increase in parents’ teaching skills, the two primary outcomes, were observed. Parents’ teaching
skills improved rapidly throughout the program and almost half of parents had reached the
intervention fidelity target. It is possible that the group training helped them to better understand
their role and the purpose of the intervention, which contributed to children’s developmental and
behavioural improvements. Although parents’ overall teaching skills improved, their overall skill
level was lower than would be desired by the end of the program. Yet increased parental
teaching skills are instrumental to the program’s impact on the development of the child’s
developmental skills and other secondary outcomes. Thus, higher teaching skills levels could
have yielded more positive outcomes in terms of child development (see Jhuo & Chu, 2022). The
low level of parental fidelity of intervention at intake (61.7%) and its wide range (26.2% to
95.4%) may account for modest results. Other studies have also reported poor teaching skills at
the beginning of the program and teaching skills below the criterion by the end of the program
(Hernandez-Ruiz, 2020; Vismara et al., 2012, 2018; Waddington et al., 2020).

In terms of secondary outcomes, a small reduction in problem behaviours was observed. This is a
noteworthy clinical finding in that it suggests that the use of P-ESDM, which focuses on social
communication skills in children and parent-child interaction, may also be associated with
changes in maladaptive behaviours. These were found to be an important factor in parents’
psychological distress (Griffith et al., 2010; Hastings, 2003; Mello et al., 2021) and a barrier to
children’s learning and integration in early childhood (Machalicek et al., 2007; McGill et al.,
2006; Wodehouse & McGill, 2009). It suggests that a more rigorous evaluation of the
effectiveness of P-ESDM should examine changes in both desirable positive behaviours and
challenging behaviours.

In addition, parents’ satisfaction with their parenting improved greatly, despite the intervention’s
brief duration. This suggests that the intervention may be effective in improving these aspects of
family quality of life, which is emerging as another important outcome to consider in assessing
family-centered interventions (Granger et al., 2012; Hoffman et al., 2006; Hume et al., 2005;
Mackintosh et al., 2012).

Greater changes were observed on primary outcomes than on secondary outcomes. This may be
explained in part by the specificity of the project-based tools and the proximal behaviours they
target, as well as the short period of time during which changes were measured for the present
study. The secondary outcomes were associated with more distal, global concepts (e.g., family
adjustment) that are not specifically related to the goals of the intervention and for which
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changes may occur more slowly and indirectly (i.e., partly a result of changes in proximal
variables).

In addition to its practical and clinical contributions, this study is one of the few on the P-ESDM
to be carried out independently of the authors of the model and on an implementation of this
program within a network of public services. The use of the ESDM CC, which indicated large
proximal effects of the intervention on children’s developmental skills, also supports
comparisons with other studies adopting this measure in other contexts. For instance, in a recent
study, Rogers et al. (2018) used a shorter version of the ESDM CC (PATH CC) and observed
significant improvements in children’s development.

Several authors have mentioned that parent-delivered interventions are promising avenues to
contend with delays in accessing EIBI and facilitate interactions between family members when
a child has ASD (Green et al., 2010; Kasari et al., 2010; McConachie & Diggle, 2007; Oono et
al., 2013; Pickles et al., 2016; Wetherby et al., 2014). However, there is at present limited
empirical evidence on the effects of such interventions on the core symptoms of ASD and
parents’ psychological well-being (Oono et al., 2013; Patterson et al., 2012). Results according to
the ESDM CC and measures of well-being across several studies (Estes et al., 2012, 2014;
Rogers et al., 2019), including the present work, indicate that the P-ESDM may impact these
outcomes, which are rarely assessed in the context of low-intensity parent-delivered programs.

Prior to conducting this study, our team pretested the P-ESDM in 11 families (Mestari, 2017) in
order to assess the possibility of implementing this program at the participating center and
finalize its format to meet the needs of the target population. As a first pilot study of the resulting
adaptation of the P-ESDM, this study presents some limitations which are typical of a first-phase
trial. The small number of participants did not allow for more robust statistical analysis and
rendered the calculation of some correlation and differences impossible. Furthermore, the study
employed a pre-post design without a comparison group (e.g., treatment as usual) and thus did
not support statistical testing compared to what may be expected by chance or through brain
maturation. Both the small sample and the lack of comparison group are limitations to internal
and external validity. Additionally, the present study assessed primary outcomes through project-
based curriculum checklists. Although these instruments are not standardized and therefore do
not provide score thresholds or age-appropriate normative data, it was suggested that in pretest,
post-test research designs they could support the detection of small, proximal changes that may
not be detectable through standardized instruments (see Rogers et al., 2019). Furthermore, these
scales provide an objective, direct measure of operationalized behaviours which reflect the skills
being taught to children and parents. Therefore, these tools appear to be valid for the purposes of
this study. In future studies, it may be beneficial to use the Dyadic Communication Measure for
Autism (DCMA, Aldred et al., 2004) to examine interactions between parent and child in a free
play context. A problem behaviour observation grid (Rivard et al., 2016) would also serve as an
additional outcome measure of social, verbal, and challenging behaviours based on direct
observation. Another potential limitation of this project is inherent to the intervention model
itself: the P-ESDM requires that parent coaches possess specific qualifications, such as holding
an advanced degree and working regularly with young children with ASD. In contrast to other
low-cost parent-focused programs (e.g., based on peer mentoring), this may pose challenges for
recruitment in larger-scale trials and, eventually, the widespread implementation of the program.
The present study, although limited in scope, was necessary to prepare for more comprehensive
and rigorous evaluations of the model’s various outcomes (and their interrelations) as a proof-of-
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concept study for the definitive version of the P-ESDM. The findings of improvements across
primary and secondary outcomes are promising and indicate that the model is ready for the
second phase of its evaluation, which includes a feasibility and acceptability study on a larger
number of participants.

Key Messages From This Article

People with Disabilities: You deserve to be provided with intervention services as soon
as possible after having received a diagnosis of autism spectrum disorder (ASD).

Professionals: The post-diagnostic period is considered a crucial period as families are
dealing with their child’s ASD diagnosis and are often left to themselves while waiting for
specialized and intensive interventions.

Policymakers: It is important to develop services that will bridge the gap between an
ASD diagnosis and access to intensive behavioural intervention, with interventions that support
individuals with ASD and their families and can promote their well-being and quality of life.

Messages clés de cet article

Personnes présentant un trouble : Vous méritez de bénéficier de services d'intervention
deés que possible apres avoir recu un diagnostic de trouble du spectre de I’autisme (TSA).

Professionnels : La période post-diagnostique est considérée comme une période cruciale
car les familles doivent faire face au diagnostic de TSA de leur enfant et sont souvent laissées a
elles-mémes en attendant des interventions spécialisées et intensives.

Décideurs politiques : Il est important de développer des services qui combleront le
manque de services entre le moment ou I’enfant regoit son diagnostic de TSA et qu’il accéde a
une intervention comportementale intensive, en proposant des interventions qui soutiennent les
personnes présentant un TSA et leurs familles et qui favorisent leur bien-étre et leur qualité de
vie.
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