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Abstract
Background As autistic children are being diagnosed at a younger age, the need to identify 
appropriate early supports has increased. Therapist-delivered and parent-mediated autism 
intervention may benefit children and parents.
Objective This pilot study examined developmental outcomes for autistic pre-schoolers 
and mental health and wellbeing outcomes for their parents (n = 53) following a 10-month 
intervention period.
Methods All families were accessing therapist-delivered interventions—the Early Start 
Denver Model (ESDM) or usual community services—and some families also received 
additional parent-coaching ESDM (P-ESDM). Families were assessed at 3 timepoints.
Results Overall children made significant gains in cognitive skills and adaptive behaviour, 
with no differences between groups. Parents overall reported increased parenting stress 
over time. P-ESDM conferred no added benefit for child outcomes, and similarly, no clear 
benefit for parent outcomes.
Conclusions Our findings suggest that children receiving early intervention make devel-
opmental gains, regardless of type of intervention, and challenges assumptions that, as an 
adjunct to other intervention programs, P-ESDM improves child or parent outcomes. Fur-
ther research is needed to explore the effects of parent-mediated programs.

Keywords Early intervention · ESDM · P-ESDM · Parent-mediated intervention · Child 
outcomes · Parent outcomes

Autism is characterised by challenges in social communication alongside the presence of 
repetitive, intense, narrow interests and behaviours and sensory sensitivities or aversions 
(American Psychiatric Association, 2013). These characteristics emerge within the first 
two years life (Cleary et al., 2023; Tanner & Dounavi, 2021), with children usually receiv-
ing a diagnosis between 3 and 4 years of age (van’t Hof et al., 2021). As autistic children 
are being diagnosed at a younger age there is an increased need to identify appropriate 
early supports (Fuller & Kaiser, 2020).
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Supports for young autistic children include a wide range of services and programs 
that can be classified according to their theoretical principles, methods, and intended 
outcomes: behavioural, developmental, Naturalistic Developmental Behavioural Inter-
vention (NDBI), Treatment and Education of Autistic and Related Communication 
Handicapped Children (TEACCH), sensory-based, animal-assisted, and technology-
based (Daniolou et al., 2022; Sandbank et al., 2020). Interventions may be applied one-
on-one with a trained practitioner (e.g., Joint Attention, Symbolic Play, Engagement, 
and Regulation (JASPER); Kasari et al., 2006) or in a group setting (e.g., Hanen’s More 
than Words (HMTW); Sussman, 1999). Alternatively, an increasing number of interven-
tions are available in a parent-mediated format, such as the parent-mediated communi-
cation focused support for children at higher likelihood of being autistic (iBASIS-Video 
Interaction to Promote Positive Parenting (iBASIS-VIPP); Green et al., 2013) and diag-
nosed autistic children (Paediatric Autism Communication Thearapy (PACT); Green 
et  al., 2010) and the PEERS® for Preschoolers (P4P) program (Factor et  al., 2022). 
While some interventions focus broadly on core autism features, such as JASPER and 
the Early Start Denver Model (ESDM; Rogers & Dawson, 2010), other focus on targeted 
skills, such as social skills (e.g., P4P) or social communication (e.g., PACT and iBA-
SIS-VIPP). Recently, a more holistic approach incorporating the effective components 
from various interventions has been developed for young children with diagnosed or 
suspected developmental delays or disabilities that focuses on child social communica-
tion and behaviour as well as parent wellbeing (WHO Caregiver Skills Training (CST) 
Program; Salomone et al., 2019).

Some parent-mediated intervention have been linked to improved child outcomes, 
including communication (Salomone et al., 2021; Sengupta et al., 2023; Whitehouse et al., 
2021), social interactions (Antezana et al., 2023; Factor et al., 2022, 2023a, 2023b; Sen-
gupta et al., 2023), adaptive behaviour (Sengupta et al., 2023), and challenging behaviours 
(Antezana et al., 2023; Lau et al., 2022). In a recent RCT of a pre-emptive parent-mediated 
intervention, infants who received iBASIS-VIPP showed significant reductions in level 
of autism traits, odds of meeting particular diagnostic criteria, and likelihood of overall 
autism diagnosis at three years of age (Whitehouse et al., 2021). Parents in the iBASIS-
VIPP group reported significant improvements in their child’s expressive and receptive 
language and gestures compared to treatment as usual. The related parent-mediated inter-
vention for diagnosed autistic children, PACT, has consistently shown similar benefits for 
child developmental outcomes (Green et al., 2010; Jurek et al., 2021; Pickles et al., 2016). 
Despite some evidence of improvements in child cognition and language from therapist-
delivered ESDM (e.g., Estes et al., 2015; Mirenda et al., 2022; Vivanti et al., 2013), RCTs 
of parent coaching ESDM (P-ESDM; Rogers et al., 2012a, 2012b) have shown little-to-no 
evidence of improved child developmental outcomes (Rogers et  al., 2019, 2022, 2012a, 
2012b; Vismara et al., 2018). Although various adaptations have been made to ESDM and 
P-ESDM (e.g., dosage, autism-specific vs inclusive settings, telehealth P-ESDM, enhanced 
low-intensity P-ESDM, group P-ESDM), child outcomes have not differed among the 
variations, suggesting that providing early intervention at a lower intensity or through an 
adapted format did not improve child outcomes relative to comparison or no intervention 
(Fuller & Kaiser, 2020; Rogers et al., 2019; van Noorden et al., 2022; Vismara et al., 2018; 
Vivanti et al., 2019). Newer parent-mediated interventions for autistic children (i.e., P4P) 
and children with any diagnosed or suspected developmental delay or disability (i.e., WHO 
CST) have shown promising early evidence of benefits for child outcomes (Antezana et al., 
2023; Factor et al., 2022, 2023a, 2023b; Lau et al., 2022; Salomone et al., 2021; Sengupta 
et al., 2023).
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Parent-mediated interventions that focus on child outcomes may serve as an indirect 
avenue through which supports may positively impact parental mental health and wellbe-
ing, perhaps through increased sense of parenting efficacy or improved relationship qual-
ity with their child. Parents of autistic children have reported more mental health difficul-
ties (i.e., stress, anxiety, and depression) than parents of non-autistic children (Ingersoll 
& Hambrick, 2011; Padden & James, 2017; Quintero & McIntyre, 2010; Schnabel et al., 
2020), as well as lower levels of wellbeing (Green et  al., 2021; Salomone et  al., 2018). 
Individual differences in mental health and wellbeing in parents of autistic children have 
been linked to a broad range of factors, including use of coping strategies (Benson, 2014; 
Vernhet et al., 2019), social supports (Benson, 2020; Catalano et al., 2018), cultural back-
ground (Smith et al., 2021a, 2021b), mindfulness (Cheung et al., 2019; Green et al., 2021), 
personality (Green et al., 2021), and autistic traits (Ingersoll & Hambrick, 2011; Lau et al., 
2014; Pruitt et al., 2018). Child related characteristics have also been associated with par-
ent mental health and wellbeing, including the child’s autistic presentation (Green et al., 
2021; Ingersoll & Hambrick, 2011; Mathew et al., 2019; Yamada et al., 2007), emotional 
and behaviour problems (Cheung et al., 2019; Pruitt et al., 2018; Salomone et al., 2018; 
Smith, Sulek, Green, et al., 2021), and relationship quality with the parent (Derguy et al., 
2016; Hastings et al., 2006). Individual studies and trials of parenting-mediated interven-
tions have demonstrated benefits for parenting stress (Dababnah & Parish, 2016; Estes 
et al., 2014; Salomone et al., 2021; Sengupta et al., 2023; van Noorden et al., 2022; Zhou 
et  al., 2018), parental wellbeing (Lau et  al., 2022; Leadbitter et  al., 2018; Palmer et  al., 
2020), parental self-efficacy (Factor et al., 2023a, 2023b; Salomone et al., 2021; Schertz 
et al., 2020), parental responsiveness (Whitehouse et al., 2021), parent–child interactions 
(Factor et al., 2023a, 2023b; Salomone et al., 2021)and parenting skills and knowledge (Ho 
& Lin, 2020; Sengupta et al., 2023).

The Current Study

Among currently available manualised autism interventions, one of the most widely used 
is the ESDM (Rogers & Dawson, 2010). The ESDM is a type of NDBI with adaptations 
for direct delivery by a therapist, either one-to-one (ESDM; Rogers & Dawson, 2010) or 
in group-based format (G-ESDM; Vivanti et  al., 2014), as well as via parent coaching 
(P-ESDM; Rogers et al., 2012a, 2012b).

While therapist-delivered supports have been shown to improve developmental out-
comes in young autistic children (Tachibana et al., 2017), it is less clear what benefit par-
ent-delivered supports may have for children and their parents (Jhuo & Chu, 2022). In this 
pilot study, we examined outcomes for children and parents following access to various 
types of early intervention in a community-based Australian cohort of autistic pre-school-
ers and their parents. Specifically, we aimed to compare outcomes over an approximate 
10-month period for: (1) children receiving ESDM across various therapist-delivered 
modes (i.e., individual, group) compared to children accessing community services; (2) 
children participating in parent coaching ESDM as an adjunct to therapist-delivered ESDM 
compared to children participating in therapist-delivered ESDM only; and (3) parents 
participating in parent coaching ESDM compared to therapist-delivered ESDM only. 
We hypothesised that: (1) there would be no significant differences in child outcomes by 
delivery mode of ESDM (i.e., group, individual, parent-delivered); (2) children receiving 
ESDM by any delivery mode would show significant improvements in cognitive skills over 
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time, and significant improvements compared to the community services group; and (3) 
parents involved in parent coaching ESDM would show reduced parenting stress compared 
to parents of children receiving therapist-delivered ESDM only.

Method

Participants and Procedure

Autistic pre-schoolers aged 17 to 44 months (M = 35.44, SD = 6.31) and their parents were 
recruited between 2017 and 2020 from various community early intervention services, 
including a university-affiliated service providing ESDM-based supports. All eligible fami-
lies at the university-affiliated service were invited to participate. Families accessing com-
munity intervention services were recruited from the university-affiliated service’s waitlist 
and from the Olga Tennison Autism Research Centre participant registry. Families were 
eligible for this study if children had: (1) autism, confirmed by Autism Diagnostic Obser-
vation Schedule (ADOS-2; Lord et al., 2012) at intake; and (2) non-verbal developmental 
age-equivalence ≥ 12 months, confirmed by Mullen Scales of Early Learning (MSEL; Mul-
len, 1995). Families were ineligible if: (1) they did not intend to remain living in the area 
for the study duration; (2) the participating child had an autistic twin; (3) the parent’s Eng-
lish proficiency would compromise their ability for full participation; or (4) the parent had 
significant unmanaged depression or anxiety such that participation might exacerbate their 
condition. Participant characteristics are presented in Table 1. Most parents were mothers 
with at least a tertiary level education. Nearly two-thirds self-identified as culturally and/or 
linguistically diverse (CALD). There were no between-group differences in demographic 
factors. Children in the current study had similar levels of autistic traits, developmental/
cognitive skills, and adaptive behaviour compared to previously reported on Australian 
cohorts of autistic pre-schoolers accessing community-based interventions (Berends et al., 
2023; Vivanti et al., 2019).

Participants were assessed at three timepoints (hereafter Time 1 (T1), Time 2 (T2), and 
Time 3 (T3)), approximately 5 months apart, corresponding to the start, middle, and end 
of a year-long intervention placement for the university-affiliated service. All assessments 
were conducted at the university-affiliated service. A subset (n = 18) of families (those 
recruited between 2017 and 2019) were randomised immediately after their T2 assessment 
for additional P-ESDM sessions. P-ESDM was offered between T2 and T3 assessments, 
with 17 families taking up this offer. There were no differences in demographic factors 
between participants who were loss to follow-up (n = 5) and those retained. Enrolment 
characteristics are presented in Fig. 1. Approval for this study was obtained from the La 
Trobe University Human Research Ethics Committee (HREC # 16–136) and parents pro-
vided informed consent for their own and their child’s participation. Parents received a 
written report summarising their child’s ADOS-2 and MSEL assessments; no other incen-
tives were given.

Deviations from Original Protocol

The intended sample size was N = 90, with P-ESDM randomisation occurring for all 
groups. However, the COVID-19 pandemic resulted in multiple prolonged periods of 
lockdown in the region, impacting on recruitment for the Community Services group, and 
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P-ESDM could no longer be offered. The final sample size (N = 53 at T1) was therefore 
underpowered for a robust test of the efficacy of parent coaching as an adjunct to other 
therapist-delivered intervention, and the trial was therefore reframed as an evaluation of 
the preliminary efficacy of P-ESDM and an evaluation of the relative gains for children 
engaged in different types of therapist-delivered intervention.

Design and Intervention Approaches

At T1 families were enrolled into one of three groups: ESDM (n = 10), G-ESDM (n = 26), 
and Community Services (n = 17). Children received ESDM and G-ESDM through the Vic-
torian Autism Specific Early Learning and Care Centre (ASELCC), a university-based ser-
vice that offers intervention within an early learning and long day care program.

Table 1  Participant, Family, 
and Sociodemographic 
Characteristics

N (%)

Parent 53
Mother 45 (85%)
Father 8 (15%)
Child Sex 53
Male 43 (81%)
Female 10 (19%)
Enrolment Group 53
ESDM 10 (19%)
G-ESDM 26 (49%)
Community Services 17 (32%)
Offered Parent-Mediated Intervention 51
P-ESDM 18 (35%)
No P-ESDM 33 (65%)
Parent’s Highest Level of Completed Education 48
Secondary or Lower 7 (15%)
Tertiary 41 (85%)
Household Income 49
Low-income status/income support 17 (35%)
Not low income 32 (65%)
Parent’s Cultural Background 51
Australian 19 (37%)
Culturally and/or linguistically diverse (CALD) 32 (63%)
Primary Language 51
English 36 (71%)
Other 15 (29%)
Number of Children 51
1 child 19 (37%)
 > 1 child 32 (63%)
Number of Children with Autism 51
Simplex family 44 (86%)
Multiplex family 7 (14%)
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Children in the ESDM group received one-to-one ESDM within a mainstream child-
care setting (n = 3) and/or the home environment (n = 7) for at least 10 h of intervention 
per week. This ESDM format mirrors the one-to-one approach manualised by Rogers and 
Dawson (2010) but was adapted for delivery by trained paraprofessional staff (therapy 
assistants) under the supervision of an ESDM certified therapist and with consultation 
from the ASELCC allied health team. The paraprofessional staff were trained childhood 
educators with a diploma or Certificate III qualification. Most ESDM certified therapists 
had a tertiary level qualification (Bachelor degree or higher) prior to ESDM training. Fol-
lowing initial training, therapy assistants submitted video footage from two sessions for 
a formal fidelity check by the supervising ESDM certified therapist. Over the course of 
the child’s program, the ESDM certified therapist conducted further formal fidelity checks, 
twice per 12-weekly goal cycle, and provided further coaching as required.

Children in the G-ESDM group participated in group-based ESDM in an autism-specific 
childcare setting. Intervention delivery was by a core classroom staff of early childhood 
educators who were trained as ESDM paraprofessionals, with at least one ESDM certified 
therapist per room. Intervention hours were focused between 9:30am and 2:30  pm, and 
most children attended three days per week, totalling approximately 15 h of intervention 
per week. See Vivanti et al. (2014) for further details.

The Community Services group comprised children who were accessing services out-
side of the ASELCC. Supports included allied health and other intervention programs 
(e.g., ABA). Intervention hours varied, ranging from 0 to 25  h per week. The type and 
quantity of interventions accessed by the Community Services group were representative of 
the early interventions generally accessed by Australian pre-schoolers, who mostly engage 
in low-frequency allied health services (i.e., speech pathology and occupational therapy) 
and generic (i.e., not autism-specific) early intervention (Carter et al., 2011).

A subset of families were randomised after their T2 assessment to receive adjunctive 
parent coaching ESDM (P-ESDM; Rogers et al., 2012a, 2012b) (Parent Coaching group). 

Fig. 1  Study enrolment and participation characteristics. Eligible participants were assessed at three time-
points. Immediately after Time 2, a subset of participants were randomised to be offered P-ESDM
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Randomisation was stratified by initial enrolment group, T2 child age (< vs ≥ 36 months), 
and T2 Clarke modification of the Holroyd Questionnaire on Resources and Stress (CQRS; 
Konstantareas et al., 1992) score (median split at < vs ≥ 2.40). The project officer informed 
parents of the randomisation outcome. Researchers administering T3 assessments were 
blind to randomisation outcomes, and were kept separate from the allied health team who 
were delivering P-ESDM. A total of 13, hour-long, weekly, clinic-based P-ESDM sessions 
were offered, for completion between T2 and T3. Initial P-ESDM sessions involve children 
being assessed by an ESDM certified parent coach (with a tertiary level qualification), and 
the coach and parent formulating learning objectives. During subsequent sessions, parents 
received hands-on practice implementing ESDM techniques with guidance from the coach. 
Parent coaches were ESDM certified therapists who participated in a P-ESDM training 
workshop, completed coaching sessions with at least one practice family, and achieved 
fidelity on one video submission prior to commencing work with families in the study. 
P-ESDM coaches conducted monthly peer supervision sessions throughout the duration 
of the study. See Rogers et al., (2012a, 2012b) and Rogers et al., (2012a, 2012b) for more 
details about P-ESDM.

Measures

Child Outcomes

Autism traits were measured at T1 and T3 using the ADOS-2 (Lord et  al., 2012), a 
semi-structured behavioural assessment for autism. Assessments were administered by 
the research team who were trained to research-level reliability. The ADOS-2 is avail-
able in five modules, depending on the individual’s age and expressive language ability. 
The modules used within the current study included the Toddler Module (for children 
aged 12–30  months), Module 1 (for children aged 31  months and older with no/limited 
speech), and Module 2 (for children using phrase speech). Calibrated Severity Scores 
(CSS; Esler et al., 2015) were calculated for analysis (range 1–10; higher scores reflecting 
more autism traits). The CSS has shown strong test re-test reliability across all modules 
(ICC = 0.71–0.89, p < 0.05) (Janvier et al., 2022).

Developmental/cognitive skills were assessed at each timepoint using the MSEL (Mul-
len, 1995). The MSEL is a standardised assessment of verbal (receptive and expressive 
language) and non-verbal (visual reception and fine motor) abilities, normed for use from 
birth to 5 years and 8 months of age. An overall developmental quotient (DQ) was com-
puted for analysis (i.e., age equivalent average/chronological age × 100) with scores at/
near 100 reflecting skills near chronological age expectations, with higher scores indicat-
ing greater developmental abilities. The MSEL has good internal reliability and strong 
test–retest and inter-scorer reliability (Mullen, 1995), as well as construct, convergent, and 
divergent validity (Swineford et al., 2015). The MSEL is routinely used to measure devel-
opmental skills in autistic children (e.g., Vivanti et al., 2019; Whitehouse et al., 2021).

Adaptive skills were measured at each timepoint using the Vineland Adaptive Behav-
ior Scales 2nd Edition (VABS-II; Sparrow et  al., 2005) parent interview form, which is 
suitable for use across the lifespan. The Adaptive Behavior Composite (ABC) Standard 
Score was used in analysis (population M = 100; SD = 15; higher scores reflecting greater 
adaptive abilities). The VABS-II has strong internal consistency, test–retest reliability, 
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inter-interviewer reliability, and validity (Sparrow et  al., 2005), and is regularly used to 
measure adaptive skills in autistic children (e.g., Vivanti et  al., 2019; Whitehouse et  al., 
2021).

Parent Outcomes

Wellbeing was measured at each timepoint using the Warwick-Edinburgh Mental Wellbe-
ing Scale (WEMWBS; R Tennant et al., 2007a, 2007b). The WEMWBS is a 14-item ques-
tionnaire measuring subjective and psychological components of wellbeing, with items 
rated on a 5-point Likert-type scale (1 = None of the time; 5 = All of the time). Items are 
positively worded (e.g., “I’ve been feeling optimistic about the future), with higher scores 
reflecting greater wellbeing. Total scores were used in analyses (range 14–70). The WEM-
WBS has good validity and high reliability (Ruth Tennant et al., 2007a, 2007b) and is sen-
sitive to change across populations and in diverse public health interventions and programs 
(Stewart-Brown et al., 2011).

Psychological distress was measured using the Depression Anxiety Stress Scales 
(DASS-21; Lovibond & Lovibond, 1995). The DASS-21 is a 21-item questionnaire, with 
items rated on a 4-point Likert-type scale (0 = Did not apply to me at all; 3 = Applied to 
me very much, or most of the time). Items are negatively worded (e.g., I find it hard to 
wind down), with higher scores indicating greater problems across three subscales measur-
ing depression, anxiety, and stress. Total scores were used in analyses (range 0–120). The 
DASS-21 has a more robust factor structure than the DASS, and high reliability and con-
vergent validity with other comparable measures (Henry & Crawford, 2005).

Parenting-related stress and resources were measured using the Clarke modifica-
tion of the Holroyd Questionnaire on Resources and Stress (CQRS; Konstantareas et al., 
1992), designed for use with families with children with neurodevelopmental conditions. 
The CQRS is a 78-item questionnaire, with items rated on a 4-point Likert-type scale 
(1 = Strong agreement with statement; 4 = Strong disagreement with statement). Statements 
are either positively (e.g., “Our relatives have been helpful”) or negatively worded (e.g., “I 
have too much responsibility”), with negatively worded items reverse scored, so that higher 
scores indicate more parenting stress and fewer resources. Mean scores were retained for 
analyses (range 1–4). The CQRS has been shown to have good internal consistency, split-
half reliability, and coefficient of stability, as well as acceptable construct and concurrent 
validities (Konstantareas et al., 1992).

Finally, parenting sense of competence was measured using the Parenting Sense of 
Competence Scale (PSOC; Johnston & Mash, 1989). The PSOC is a 17-item questionnaire, 
with items rated on a 6-point Likert-type scale (1 = Strongly Agree; 6 = Strongly Disagree). 
Statements are either positively (e.g., “I meet my own personal expectations for expertise 
in caring for my child”) or negatively worded (e.g., “My mother/father was better prepared 
to be a good mother/father than I am”), with positively worded items reverse scored, so 
that higher scores reflect greater parenting sense of competence. Mean scores were used 
in analyses (range 1–6). The PSOC has been shown to have good reliability and validity 
(Karp et al., 2015; Ohan et al., 2000; Rogers & Matthews, 2004).

Statistical Procedure

We conducted a series of 2(group) × 2(time) mixed analyses of variance (ANOVAs), with 
each child outcome measure as the dependent variable. A two-stage approach was followed 
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to compare child outcomes across: 1) ESDM vs. G-ESDM vs. Community Services; and 
2) Parent Coaching vs No Parent Coaching. We took a similar approach for parent out-
comes, but included any potentially confounding child characteristics as covariates in an 
ANCOVA. Significant omnibus effects were followed up with post-hoc tests with Bonfer-
roni correction. Extreme outliers—4 data points for MSEL DQ, 1 for VABS ABC, and 2 
for DASS-21 total score—were Winsorised to within 2.5 standard deviations of the mean, 
and other assumptions for ANOVA were met. Face-to-face assessments for some partici-
pants in the Community Services group (n = 10 at T2; n = 11 at T3) were impacted due to 
the COVID-19 pandemic, during which the local region experienced multiple, protracted 
periods of lockdown (i.e., stay-at-home order); therefore, analyses of child outcomes that 
include the Community Services group include the timepoints with the most data available. 
JASP (Version 0.17.1.0) open source software was used for analyses (JASP Team, 2023).

Results

Child Outcomes after Therapist‑Delivered Interventions

Figure  2 presents child outcomes over time for the ESDM, G-ESDM, and Community 
Services groups. Mean scores and results from the two-way mixed ANOVA models are 
presented in Table 2. No significant main effects of time, group, or two-way interaction 
were found for ADOS CSS. For MSEL DQ, a significant main effect was found for time 
(p = 0.005), but neither effect of group nor the two-way interaction of group*time was 
significant. Post hoc Bonferroni-corrected tests showed that MSEL DQ was significantly 
higher at T3 compared to T1 (p = 0.005). For VABS ABC, there was a significant main 
effect of time (p < 0.001), but not of group, and there was a trend for a two-way interaction 
(p = 0.055). VABS ABC was significantly higher at T3 compared to T1 (p < 0.001).

Child Outcomes After Parent Coaching

Child outcomes over time were then compared between children who received P-ESDM 
as an adjunct to therapist-delivered ESDM (Parent Coaching group) to children who only 
received therapist-delivered ESDM (No Coaching group). Mean scores and results from 
separate two-way mixed ANOVA models for child outcomes are presented in Fig. 3 and 
Table 3. There were no significant main effects of time or group, or two-way interaction 
on ADOS CSS. For MSEL DQ, a significant effect of time (p < 0.001) and significant 

Fig. 2  Mean Scores for Child Outcome Measures Over Time for ESDM, G-ESDM and Community Ser-
vices Groups. Mean scores at each available timepoint for ESDM, G-ESDM, and Community Services 
groups for ADOS CSS (2a), MSEL DQ (2b), and VABS ABC (2c). Significant differences were found 
between MSEL DQ scores at Time 1 and Time 3, and between VABS ABC scores between Time 1 and 
Time 3
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time*group interaction (p = 0.010) were found. Post hoc tests showed that MSEL DQ was 
significantly higher at T3 vs. T1 (p < 0.001) and at T3 vs T2 (p = 0.033) for the No Coach-
ing group only (p < 0.001), with no significant differences across timepoints for the Parent 
Coaching group. For VABS ABC, a significant effect of time (p < 0.001) was found reflect-
ing higher scores at T2 vs T1 (p = 0.026) and at T3 vs. T2 (p = 0.003). There was no main 
effect of group nor interaction of group*time.

Parent Outcomes after Parent Coaching

Mean scores for parent outcomes are depicted in Fig.  4, and results from separate two-
way mixed ANCOVA models for each outcome measure (controlling for MSEL DQ at 
T1) are presented in Table 4. There were no significant main effects of time or group, nor 
time*group interaction for either the DASS-21 total score or WEMWBS total score. A sig-
nificant main effect of time (p = 0.008) was found for the CQRS, reflecting higher levels 
of parenting stress at T3 vs. T2 and T3 vs. T1 (both p < 0.001). There was a significant 
time*group interaction (p = 0.018), but not main effects, for PSOC total scores, driven by 
a trend (p = 0.051) for the No Coaching group to have lower levels of sense of competence 
at T3 vs. T1.

Discussion

Therapist-delivered supports have been shown to improve some developmental outcomes 
in young autistic children (Tachibana et  al., 2017); however, it is less clear what impact 
parent-delivered supports may have for children, or their parents (Jhuo & Chu, 2022). In 
this pilot study, we assessed child and parent outcomes after receiving ESDM via various 
delivery models and community services over an approximate 10-month period. We found 
that children’s developmental/cognitive skills and adaptive behaviour improved over time, 
and that parenting stress increased over time. However, we did not find evidence suggest-
ing that children or their parents may benefit more from any one model of intervention.

As expected, children made similar and significant gains in cognitive skills irrespective 
of which therapist-delivered ESDM model they were involved in. This finding is consistent 
with previous research comparing outcomes in an autism-specific setting to an inclusive 
setting (Vivanti et  al., 2019). We also found significant improvement in parent-reported 
adaptive behaviour. These findings are broadly in line with much of the early interven-
tion literature (Tachibana et  al., 2017) and with previous studies of ESDM which have 

Fig. 3  Mean Scores for Child Outcome Measures Over Time for Parent Coaching vs No Coaching. Mean 
scores at each available timepoint for the Parent Coaching and No Coaching groups for ADOS CSS (3a), 
MSEL DQ (3b), and VABS ABC (3c). Significant differences were found between MSEL DQ scores at 
Time 1 vs Time 3 and at Time 3 vs Time 2 for the No Coaching group. Significant differences were also 
found in VABS ABC scores at Time 1 vs Time 2 and at Time 3 vs Time 2
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demonstrated positive effects for children’s cognitive skills (Dawson et al., 2010; Vivanti 
et al., 2013, 2014, 2016). The evidence suggesting that ESDM may have a positive effect 
on adaptive behaviour however has been mixed (Dawson et al., 2010; Vivanti et al., 2014). 
Overall, the findings from the current study in conjunction with previous literature suggest 
that the ESDM approach itself may be more important to child outcomes than particular 
aspects about the delivery, such as the setting, dosage, or level of training of the therapist.

Interestingly, we did not find clear evidence suggesting that children involved in ESDM 
models of intervention had better developmental outcomes than children in the Commu-
nity Services group. While the types of services that children in the Community Services 
group accessed varied substantially, their experience reflected the range of locally avail-
able services. While some studies have found that participating in ESDM was associated 
with better child outcomes compared to other intervention types (e.g., Estes et al., 2015; 
Mirenda et al., 2022; Vivanti et al., 2013), others have not (e.g., Vinen et al., 2022; Vivanti 
et al., 2014). This is an encouraging message for parents who may not have access to high-
intensity autism-specific models of intervention. At this stage, ESDM is not widely avail-
able in Australia, including for families in regional or disadvantaged areas. Our findings 
suggest that accessing the least costly intervention could be the most pragmatic approach 
for families.

Furthermore, we did not find evidence that parent coaching impacted child outcomes. 
Rather, children in the No Coaching group showed significant gains in developmental/cog-
nitive skills, in contrast to the Parent Coaching group. This is consistent with evidence that 
P-ESDM has little effect on child outcomes (Rogers et al., 2019, 2012a, 2012b). It is possi-
ble that child outcomes may be associated more with intervention hours, dosage, and child 
age, than with the parent-delivered component itself. However, given the small sample size 
of each group in the current study, particularly for the Community Services group, caution 
must be applied to the interpretation of any potential group differences.

Fig. 4  Mean Scores for Parent Outcome Measures Over Time for Parent Coaching, No Coaching, and 
Community Services Groups. Mean scores at each timepoint for the Parent Coaching group, No Coaching 
group, and Community Services group for WEMWBS total (4a), DASS-21 total (4b), CQRS total (4c) and 
PSOC total (4d). Significant differences were found between CQRS scores at Time 1 and Time 3, and at 
Time 2 and Time 3. A significant interaction between time and group was found for PSOC total scores, with 
a trend for the No Coaching group to have lower PSOC scores at Time 3 compared to Time 1
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We hypothesised that parents engaged in P-ESDM would show reduced parenting stress 
compared to other parents; however, we found that on average parents reported more par-
enting stress over time, which was felt similarly between groups. Furthermore, we did not 
find clear evidence to suggest that parent coaching benefits parenting sense of competence, 
and instead found only a non-significant trend for parents in the No Coaching group to 
experience deteriorating parenting sense of competence over time. Our findings are in con-
trast to Estes et al. (2014), who found that parents in the P-ESDM group did not report an 
increase in parenting stress, unlike the community services group; however, Estes et  al. 
also found that parenting sense of competence did not differ between the groups. One pos-
sible explanation for these findings is that any association between engaging in parent-
mediated intervention and decreased parenting stress may be mediated by parenting sense 
of competence. Because P-ESDM did not have a clear effect on parenting sense of compe-
tence in the current study, participating in P-ESDM may not have positively impacted on 
parenting stress.

Limitations

Our findings suggest beneficial effects of early intervention for autistic children, with no 
model having an advantage over another. However, the results should be interpreted within 
the context that this was a quasi-experimental study associated with access to community-
based services. Families were not randomised into the ESDM, G-ESDM, or Community 
Services groups, and therefore selection bias may be present. The P-ESDM component 
was randomised, and while our stratification plan achieved comparability for child age and 
parental mental health for the Parent Coaching and No Coaching groups at baseline, these 
groups were significantly different on developmental quotient. However, developmental 
quotient was accounted for in analyses of parent outcomes, and therefore unlikely to have 
substantially impacted the results. Nonetheless, future studies might consider including 
developmental quotient when stratifying their groups.

Recruitment spanned 2017–2020, meaning that some data collection occurred during 
the COVID-19 pandemic. Due to extensive COVID-19 lockdowns in the region through 
most of 2020 and 2021, some participants in the Community Services group experienced 
delays in their T2 and T3 assessments. However, these delays did not impact the P-ESDM 
component, which was completed prior to the pandemic. It is possible that disruption to 
educational and intervention services during lockdowns may have impacted children’s 
learning and development. Follow-up data for this cohort is not available, and unfortu-
nately precludes us from examining durability of treatment effects, and any possible impact 
that COVID-19 lockdowns may have had on development.

The high ratio of male to female children and of mothers to fathers precluded us from 
examining potential gender effects; future studies may consider making a concerted effort 
to recruit more autistic girls and their fathers, who are generally under-represented in 
autism research. Finally, the current study used distal standardised child outcome meas-
ures, rather than proximal measures. Proximal measures of child developmental outcomes 
that are linked to target behaviours may be more sensitive to intervention-related change 
than standardised measures (Rogers et al., 2012a, 2012b). However, the validity of proxi-
mal measures is unknown. While (Rogers et al., 2019) found their proximal measure highly 
correlated (r = 0.90) with the MSEL, changes were only found on the proximal measure. 
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Ideally a combination of both proximal and distal measures, including follow-up, would be 
included in future studies.

Future Research

There is a need for low-intensity and cost-effective supports for young autistic children and 
their caregivers (Lappé et al., 2018). This is particularly true in Australia, where, despite 
the increasing need for early supports, there has been no proportionate increase in service 
provision, resulting in a gap that leaves families struggling to cope, especially marginal-
ised families (Australian Government, 2023; Commonwealth of Australia, 2023; Smith 
et al., 2023). Future trials are needed to evaluate the efficacy of low-intensity, low-resource, 
and cost-effective supports that have demonstrated promising benefits for autistic children 
and their parents. Additional focus may be placed on recruitment of autistic girls and their 
fathers, to allow for examination of gender effects. The addition of proximal measures may 
provide further insight into change in developmental outcomes, as they may be more sensi-
tive to change. Alternatively, the reliable change index (Jacobson & Truax, 1992) may pro-
vide a psychometrically reliable way of measuring individual-level of change. Moreover, 
different parent outcome measures may be more appropriate for use in parent-mediated 
interventions (Wainer et al., 2017). Furthermore, identifying potential moderators of par-
enting sense of competence and parent stress, such as continuity of intervention and sup-
port services or participating in parent-mediated intervention, could lead to better supports 
for parents of young autistic children, and ultimately benefit children.
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