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Introduction: Parent-mediated approaches for young children with or with a

higher likelihood of autism have gained traction, with mounting evidence of

e�cacy, but a research-to-gap practice exists, and community e�ectiveness

remains to be firmly established.

Methods: Using a community-participatory framework, a total of 10 parent-child

dyads received a five-day workshop and six follow-up sessions of ESDM parent

coaching. Intervention was implemented across two phases with in-person and

telehealth delivery.

Results: From pre to post intervention across both phases, parents improved in

their fidelity of intervention implementation and children maid gains on proximal

measures of social communication.

Discussion: Community delivery of an evidence-based parent-mediated

interventions for toddlers on the autism spectrum is feasible and promising. Giving

resource e�ciencies associated with parent-mediated approaches, particularly

when delivered through government-funded programs, findings bolster current

e�orts to promote earlier and more widespread community access to necessary

interventions. Facilitators and barriers to supporting parent learning and behavior

change via interactive strategies are discussed.
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1. Introduction

Specific interventions for young children with or with a higher likelihood of autism

spectrum disorders (on the autism spectrum) demonstrate powerful effects in reducing

intellectual impairment, improving social communication and language development, as

well as social skills, when begun in the toddler period (e.g., Wallace and Rogers, 2010;

Dawson et al., 2012; Schertz et al., 2013; Zwaigenbaum et al., 2015). Interventions that

include parents as the agent of delivery have been shown to be particularly effective

(Hampton andKaiser, 2016) with long-term outcomes heavily reliant on parent participation

(Kim et al., 2018). Parent efficacy and empowerment seem to increase with the more

strategies they have to support their interactions and relationship with their child (Hume

et al., 2005; Ingersoll and Dvortcsak, 2006; Bryson et al., 2007; Brian et al., 2017;

Tomeny et al., 2020) to the point that early interventions (EI) services through Part

C, the federally mandated program within the Individuals with Disabilities Education

Improvement Act (2004, p. 108–446), endorse family-centered care as the best practice

approach to service delivery.

In contrast to professional-centered approaches, family-centered care is characterized

by a collaborative partnership between families and providers and considers the needs

and priorities of the whole family. Family-centered care employs practices, such as
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shared decision-making, listening carefully, being sensitive to

family values and customs, considering the psychosocial needs of

all familymembers, andmaking caregivers feel like an equal partner

(Rush and Shelden, 2011). Its coaching language and actions

recognize what caregivers already know and do to help their child

and integrate evidence-based strategies within existing caregiving

practices and day-to-day routines that reflect learning needs for the

child, parents (or other adults important in the child’s life), and

the larger family unit. Through family-centered coaching practices,

parents actively participate in their child’s EI to enhance learning

and utilization of existing and new skills.

Despite the Part C value and mandate, real challenges exist

to ensuring that family-centered care is implemented at scale or

that they are sustainable. First, EIs for children on the autism

spectrum often comprise complex, multifaceted packages that

require significant training, cost, and resources to learn how to

implement directly before coaching others (Glasgow and Emmons,

2007; Trembath et al., 2019). Limited access to training strains

this process for programs and providers who do not have easy

access to high-quality coaching, consultation, or feedback (Locke

et al., 2022). Second, complex interventions require coordination,

teamwork, leadership, and a positive climate for successful

implementation (Wolk et al., 2020), which has historically been

challenging in EI systems (Brookman-Frazee et al., 2020). For

example, practitioners need leaders to set expectations, provide

resources for engaging parents, and acknowledge performance

(Straiton et al., 2023). In addition, the compatibility of the approach

to agency values, goals, and current practices matters for the

readiness of change by practitioners and organizations, as does

the style of engagement between “trainers” and “trainees” (Wainer

et al., 2017; Wilson and Landa, 2019; Mirenda et al., 2022).

Third, manuals often provide little to no direction for adapting

interventions to the context or the individual child and family.

Practitioners may be expected to select and combine techniques

with limited training or supervision, which may lessen confidence

in working directly with parents, and instead, practitioners may

revert to child-directed therapy (Campbell and Sawyer, 2007;

Fleming et al., 2011).

There is growing efficacy of family-centered care delivered

in naturalistic settings, integrating developmental science

with applied behavior analysis techniques [i.e., naturalistic

developmental behavioral interventions (NDBIs); Schreibman

et al., 2015]. NDBIs share core components related to the nature

of the learning targets, contexts, and strategies to support the

development of early social communication and related skills in

children. Research reports positive feedback and experiences for

EI providers and parents to engage and teach with NDBIs inside

the context of a family’s ongoing, daily activities (Hume et al.,

2005; Ingersoll and Dvortcsak, 2006; Stahmer et al., 2017; Rogers

et al., 2019), as well as routine care (Pickard et al., 2021). The effect

remains even when delivered at a somewhat low intensity. This

research has been foundational in understanding how to translate

NDBIs into systems naturally positioned to serve both children

with a known diagnosis and those with an increased likelihood of

autism (Vivanti et al., 2018).

The Early Start Denver Model (ESDM; Rogers and Dawson,

2010) is one comprehensive NDBI model that has been validated

and replicated in multiple published, randomized trials (e.g.,

Dawson et al., 2010; Rogers et al., 2019). The ESDM integrates

applied behavior analysis principles with sensitive, responsive

teaching focused on children’s interests, emotional regulation

capacity, and a developmental perspective of how skills and

behaviors unfold for young children inside their day-to-day

routines and the important relationships that make up their

young lives (Rogers and Dawson, 2010); two systematic reviews

(Waddington et al., 2016; Baril and Humphreys, 2017) and a

recent meta-analysis of 12 controlled ESDM studies deemed

it a “promising” intervention with significant, positive effects

particularly on cognition and language compared with usual care

groups, even though most of the studies involved low-intensity (1 h

per week) or group services delivered by parents or professionals

(Fuller et al., 2020). Multiple studies from its low-intensity parent

coaching approach (Rogers et al., 2012), including when delivered

remotely, increased parent fidelity without added stress and with

concomitant gains in children’s language, imitation, and play

(Vismara et al., 2009, 2012, 2013, 2016; Estes et al., 2014; Zhou et al.,

2018; Gaines et al., 2021; Waddington et al., 2021).

A recent study from Rogers et al. (2022) suggests parent–child

gains are possible even when delivery is provided by EI providers

learning to coach families in the ESDM. An experimental group

of 35 EI providers received webinars and video reviews of their

coaching practice with coaches trained to fidelity while the low-

income families whom they coached during weekly EI sessions

accessed free online parent lessons and materials in the ESDM (see

https://helpisinyourhands.org). The control group of EI providers

received six webinars on early development and met monthly to

review and discuss the materials covered without specific mention

of ESDM parent coaching or child interaction strategies. While

no significant differences were found between groups in child

developmental scores, significant gains with moderate effect sizes

did appear for experimental provider fidelity of implementation

and in turn for parent delivery compared with the control group. In

addition, provider–parent gains averaged from <30min of weekly

coaching across the 6-month period.

Similarly, Mirenda et al. (2021) conducted a large-scale

community implementation of a parent coaching training package

based on the ESDM with 23 community agencies throughout

the Canadian province of British Columbia. While workshop

satisfaction and project endorsement were rated uniformly high

across EI providers and sites, mean fidelity scores in parent

coaching abilities increased for some but not all EI providers

across the two time points measured. Providers’ job roles and

previous clinical experience appeared to account for some of the

fidelity discrepancies. Those providers who had strong clinical

skills in their roles and were more adept at identifying specific

goals, engaging with parents, developing longer term intervention

plans, and monitoring progress over time had higher scores

than other providers more used to operating within a primarily

consultative model that met less regularly with families, engaged

in less structured conversations about parent–child progress with

target skills, and relied on modeled teaching strategies with the

child as the main coaching style with parents. The authors also

noted potential coaching variability in response to the wide range

of factors surrounding families who participated in the project.
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The study set no criteria for families apart from having a child

younger than 36 months with a diagnosis of autism and the

ability to understand and communicate in English. Thus, family

demographics and associated strain varied widely with respect to

marital status, household income, employment, education, number

of other children in the family (either on or not on the autism

spectrum), and psychosocial factors (e.g., mental health and history

of trauma). Coaching families who have more or less strain may

have required providers to adapt their coaching interactions to

accommodate specific circumstances, which may have, in turn,

contributed to fidelity score variability.

The current study continued this community collaborative

research approach, that is, a partnership between researchers

and community stakeholders for the provision of ESDM family-

centered care through a publicly funded Part C system. The study

was divided into three phases. Phase I involved content adaptation

of the original ESDM parent-guided manual (Rogers et al., 2012)

for contextual fit with Part C delivery, systematic planning between

our research-clinical team and a Part C agency, and piloting with

six parent–child dyads in a 5-day workshop and six telehealth

coaching sessions. Phase II made further refinements to the ESDM

parent coaching package from preliminary outcome data, as well

as parent and community partner feedback, and implemented a

second round of the 5-day workshop and six coaching sessions with

four new parent–child dyads. Phase III (the final leg) that is recently

complete at the time of this writing supported Part C staff-identified

EI practitioners, which can improve implementation progress and

sustainment (Damschroder et al., 2009) to use the finalized ESDM

parent coaching package with eligible families.

Here, we report the results from Phases I and II. We

hypothesized that regardless of the in-person or virtual coaching

modality, the abbreviated version of ESDM parent coaching would

support critical parent engagement strategies (via parent fidelity,

satisfaction, and therapeutic alliance) for increased child learning

and social communication skills at the hands of their parents,

thus yielding preliminary evidence of the program’s feasibility

and acceptability before proceeding with community delivery in

Phase III. If successful, this “light touch” version of the ESDM

may bridge a capacity for families to be served with the intended

family-centered care value and mandate of the Part C system in

community practice.

2. Methods

2.1. Setting

As the Community Centered Board (CCB) for Denver,

Colorado, Rocky Mountain Human Services (RMHS) is the

access point for Denver residents to determine intellectual

and developmental disability (I/DD) and developmental delay

(DD), receive case management, and access service coordination.

Founded in 1992, RMHS is a non-profit organization of ∼500

staff who support more than 15,000 Colorado residents through

case management and birth-to-adulthood direct service programs.

Denver taxpayers dedicate a portion of their property taxes in the

form of mill levy funding to benefit Denver residents with an I/DD,

DD, or those individuals seeking I/DD eligibility. RMHS contracts

with Denver Human Services to administer mill levy funding.

The current study applied each year for Mill Levy funding

to carry out all three described phases, one calendar year at a

time from 2019 to 2022, in partnership with the Director and

Program Representatives of RMHS Mill Levy, Deputy Program

Officer of RMHS EI services, and the Associate Director of RMHS

Department of Behavioral Health. Video calls were arranged with

these key RMHS stakeholders wherein study details were planned

and implemented for each phase. A study flyer was provided to

RMHS service coordinators and EI providers to share with eligible

families, as was a project coordinator made available to provide

eligible families from RMHS with more study details for the project

phase of the given year. Ethical clearance was obtained fromPurdue

University, and all clinical research activities adhered to the Health

Insurance Portability and Accountability Act (HIPAA) in response

to privacy, security, and electronic transaction guidelines.

2.2. Participants

Families were eligible for enrollment for either study phase

based on the following criteria: (1) at least one parent was the legal,

primary caregiver of a child diagnosed with autism or screened

and waiting for a developmental evaluation by RMHS; (2) children

would not age out of EI during the families’ involvement in

the study; (3) children received fewer than 10 h per week of EI

from RMHS or other intervention sources (e.g., applied behavior

analysis); (4) families resided in Denver city and county to benefit

from mill levy funding; (5) families were able to consent and

complete questionnaires in English; and (6) at least one parent

was willing to attend scheduled intervention sessions as part of the

study phase they received.

For both study phases, RMHS case managers or EI providers

contacted a total of 25 eligible families to provide information about

the program and refer those interested to the project coordinator

who then consented and enrolled families electronically. Of the

25 contacted, seven families did not respond to the referral; and

10 declined to participate because of scheduling conflicts with

work, home demands, or chose to wait until a later evaluation

to see whether symptoms continued, thus missing the cutoff age

for the study; six parent–child dyads enrolled in Phase I with one

dyad dropping out before follow-up measures could be collected

because of an emergency situation that demanded their immediate

attention. The families enrolled attended a local clinic in the

Denver, Colorado, for their baseline and intervention sessions,

whereas follow-up coaching was delivered to their homes via

telehealth. Four other parent–child dyads enrolled and completed

Phase II without attrition. The COVID-19 pandemic forced the 5-

day workshop to be delivered to virtual coaching for all contact

with families with the exception of one (see Phase II below for

further information). Table 1 provides a description of parent–child

characteristics at the start of their phased intervention program.

2.3. Intervention

The ESDM parent coaching follows principles of adult learning

and coaching qualities recognized by Hanft et al. (2004) that

empower parents to (a) reflect on what they already know
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TABLE 1 Baseline parent–child demographics.

Phase I Phase II

N = 6 N = 4

Child gender

Male 5 2

Female 1 1

Child chronological age (in months)

12–24 1 0

25–36 2 3

37–48 3 1

Child diagnostic category

Autism diagnosis 4 2

Autism concern 2 2

Child ethnicity

Hispanic/Latino 2 1

Caucasian 4 2

Multiracial 0 1

EI intensity (per month)

No services at this time 1 0

1–2 h per month 1 2

3–5 h per month 2 2

More than 5 h per month 2 0

Family status

Single 0 1

Married or living with partner 6 2

Separated or divorced 0 1

Parent education

High school/GED 1 2

College degree 2 0

Graduate degree 3 2

Parent occupation status

Not employed outside the home 1 0

Employed part-time 0 1

Employed full-time 5 3

Household income

$25,000–$49,999 1 3

$50,000–$74,999 2 0

$75,000–$99,999 1 0

$100,000–$124,999 2 1

and do to promote learning for their child; (b) practice and

evaluate new strategies or opportunities that promote learning;

and (c) create ongoing learning for the child when the coach is

not present. Its coaching approach emphasizes the importance

of collaborative, balanced parent–coach relationships through

listening and planning to cultivate decisions and ideas together; the

coaches’ ability to observe and reflect strategies and skills to parent–

child interactions; and coaching with respect, non-judgment, and

sensitivity (Rogers et al., 2021). Phases I and II attempted to

abbreviate the ESDM from its original parent treatmentmanual, An

Early Start for Your Child with Autism (Rogers et al., 2012), into

a coaching curriculum that might lessen implementation barriers

for Part C delivery by RMHS EI providers (that study phase

is currently underway at the time of this writing). Adaptations

were guided by a multidisciplinary group of our partners from

RMHS, funding agency representatives, as well as the participating

parents and clinical team who provided feedback after review of the

parent treatment manual and during Phases I and II. Adaptations

addressed parental values shared during and after participation

in each study phase; the limited time Part C providers have for

learning, planning, and data collection; methods for integrating

ESDM parent coaching approaches within the existing Part C

Individual Family Support Plan (IFSP); and the limited-service

intensity delivered in the community (e.g., as low as 1 h per month).

Based on these real-life constraints, adaptations from Phase I

to II involved greatly shortening and streamlining intervention

materials to fit the study timeline, telehealth format, and workshop

style of group and individual coaching. Intervention content

prioritized interactive strategies to increase children’s attention

and motivation for dyadic engagement, non-verbal and verbal

communication, imitation, and behavior management; short-

term learning goals developed in the study supported families’

existing Part C IFSP for continuity; multimodal learning modalities

(e.g., text, video, and audio) accommodated parents’ learning

preferences; and progress monitoring tools and other handouts

developed for coaching families identified the teachable moments

or other feedback parents provided. Procedural details for each

phase follow below.

2.3.1. Phase I
The first phase involved systematic planning between our

research-clinical team and a Part C agency for clearly defined

roles and responsibilities, content adaptation of the original ESDM

parent-guided manual for contextual fit with Part C delivery,

and monitoring plans to increase the quality and sustainment

of implementation efforts. Adaptations attempted to simplify the

ESDM content that Part C providers would share with families

into three coaching topics and text-based visual handouts aimed

at increasing child social communication skills. Adaptations were

then piloted across a five, 2 h per day, in-person workshop with six

parent–child dyads and three certified coaches, one of whom was

a co-developer of the original ESDM parent coaching content. The

workshop took place at a local autism intervention clinic in Denver,

Colorado. Day 1 of the workshop introduced parent–child dyads

to their coach and completed the ESDM Curriculum Checklist

(Rogers and Dawson, 2010) from parent input and observation of

parent–child play and other routines that naturally occurred in the

time together (e.g., lunch or snack, diapering, or dressing). ESDM

Curriculum Checklist items that reflected an observed vulnerability

in the child’s social communication skills (e.g., not orienting to the
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parent’s voice, imitating a play action or gesture, vocalizing with

intention, or following a point to see an object of interest), aligned

with the parent’s learning priorities in those areas of development

for their child, and were feasible for the coach to support within

the workshop format and timeline were developed into a minimum

of five intervention goals that became the focus of the rest of

the workshop and follow-up coaching sessions. Developed goals

ranged from increasing children’s use of communicative gestures

and vocalizations to imitating novel actions in toy play and

social games, following parents’ requests, and alternating attention

between objects and parents to shared enjoyment.

Day 2 of the workshop brought the coaches and parents

together as one group while childcare was provided for those

without other arrangements. Group discussion and reflection

facilitated how parents envisioned using the first two ESDM parent

coaching topics, to step into and stay inside their child’s spotlight of

attention, via following objects and/or play actions that attracted

their child’s attention for parents to imitate, label, and help to

support, elaborate, or add to those interests without taking over,

changing, or being excluded from the child’s focus; as well as

how to set up social spaces to support face-to-face attention, joint

interactions, and shared enjoyment. Parents shared feedback, ideas,

as well as concerns, about which spotlight strategies they had tried

and worked or not worked and what else could be tried or done

differently to help them connect, communicate, and foster their

child’s social communication skills as measured by the intervention

goals parents developed with their coach on Day 1 of the workshop.

Coaches actively listened to the values, beliefs, and parenting

practices shared and helped to shape parent input into coaching

plans that became the focus of parents’ direct practice with their

child for Days 3 and 4 of the workshops. In each session, coaching

was delivered as a collaborative model viewed as a “mutual

conversation between two individuals who each have information

to share and skills to gain” (Hanft et al., 2004, p. 31). Coaches

used the framework developed by Rogers et al. (2021) to support

parents as they learned the above-mentioned “spotlight” strategies

in the context of engaging their child’s attention and motivation in

ongoing daily activities in home (e.g., eating lunch, diapering, and

putting on socks and shoes) and community settings (e.g., going

to the playground and store). Typically, parents engaged in two or

more different activities during each coaching session (e.g., singing,

reading a book, toy play, and social play) to practice the spotlight

strategies and facilitate their child’s goals (e.g., teaching the child

to point to a picture of interest for the parent to make the silly

sound effect, or to copy the parent’s clapping gesture when the

parent pauses the song in mid-verse). Guided by the coach, who

provided feedback and suggestions, parents learned to self-assess

each practice activity and reflect on what to keep using or how to

make improvements, as needed. Sessions ended with coaches and

parents generating practice activities or “action plans” that outlined

the spotlight strategies, child goals, and daily activities or routines

parents wanted to do with their children. For example, one practice

activity was in response to a parent struggling to engage their

child who was consistently attracted to touching and staring out

of windows. Setting up the social space for the child and parent to

have things the child liked and they could do at the window together

(e.g., window markers, stickers, pegs that stuck on the window,

or soapy water in a spray bottle and a rag) turned a traditionally

intense and limiting interest into something interactive and fun for

learning to happen.

Day 5 brought back the parents and coaches together as a group

for the last day of the workshop with childcare provided again

for families in need. In the 1st h, parents shared their experiences

with coaching (e.g., what helped or did not help) and observations

of their child’s behavior in response to the first two “spotlight”

strategies. The last hour covered the final ESDM parent coaching

topic for parents to turn up their child’s spotlight of attention with

other play materials, actions, and participatory steps or sequences

that would prolong their child’s attention andmotivation for longer

activities and more learning opportunities across intervention

goals. Coaches facilitated parent discussions and priorities for how,

when, and where they could explore this topic at home across

different learning situations and with other family members or

caretakers. Reflections resulted in action plans for direct practice

with their child that would also serve as the coaching focus for

the six bimonthly, 1-h follow-up sessions coaches and parents

scheduled before ending the workshop. Those sessions followed

the same coaching format in which the coach initially asked about

and observed the parent and child progress or challenges with the

previous topic before settling on the next topic and goals that the

parent and child practiced and that led to an action plan reflective

of the parent’s feedback, coaching suggestions, and problem-solving

the parent planned to use with the child until the next.

2.3.2. Phase II
The second phase delivered the ESDMparent coaching package

with the above-mentioned adaptations to four new parent–child

dyads. The same 5-day workshop and six follow-up coaching

session format described in Phase I was delivered virtually in real-

time via HIPAA-compliant video-conferencing software. Parents

and coaches connected face to face from their respective locations

with a laptop, tablet, or smartphone. Similar to Phase I, families and

their coachmet online on Day 1 to complete the ESDMCurriculum

Checklist and select up to five social communication learning goals

for their child that would become the focus of subsequent workshop

days and follow-up coaching sessions. Extra time was also set

aside if needed to walk through the video-conferencing program

features, test the audio–video features, or troubleshoot the internet

connections. Coaches and parents then met online as a group

without children present for Day 2 of the workshop to discuss

and plan how parents would practice the ESDM parent coaching

topic to step into and stay inside their child’s spotlight of attention.

Days 3 and 4 coached individual parents online to use those

strategies for teaching their child’s social communication goals

inside play and other activity moments parents selected at home

(e.g., meals, dressing, and bath time). Day 5 ended online as a group

with parents and coaches planning and sharing ideas, possible

challenges, and questions with the final ESDM parent coaching

topic on how to turn up their child’s spotlight of attention. That

topic served as the focus of the six bimonthly, 1-h online follow-

up sessions, which used the same coaching format as described in

Phase I.
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2.4. Implementation

Coaching across both phases was provided by certified

therapists in the ESDM. Three of the four therapists were also

certified as trainers in the ESDM. In addition, one therapist was

a co-developer and author of the original, manualized P-ESDM

content and coaching procedures. Coaches’ professional disciplines

were master’s or doctorate-level board-certified behavior analysts

or occupational therapists. Sessions with each parent–child dyad

were led by one primary coach, and 25% were recorded for

separate self and peer-rated intervention fidelity coding across

the coaching session structure (i.e., greeting and checking-in;

observation and reflection of “warm-up” activity; joint planning

and topic introduction; coaching and reflection of each practice

activity; closing with a plan, other topics, and goodbyes) and

coaching characteristics (i.e., balanced, collaboration; reflective

dialogue; and non-judgmental behavior) scored on a scale of 1–4

(1= not covered; 2 = partially covered; 3 = covered with room

for additional coaching opportunities; 4 = fully covered). All

coaches maintained expert levels of fidelity (>90%) while working

with families.

2.5. Measures and data collection

Similar procedures were used for data collection and coding

across both project phases. Outcomes were measured at baseline

(BL), the end of the 5-day workshop (Post), and the end of the

six follow-up sessions (follow-up). Video-based measures (Parent

Fidelity, Child Goals, and Abbreviated Curriculum Checklist)

were coded from uninterrupted 10-min, parent–child free play

interactions across all three time points. For all parent–child

interaction videos, parents were instructed to “play with your child

as you typically play” and were asked to stay as much on the

screen as possible for online recording. No coaching occurred

during the data collection videos to observe parents’ independent

use of the strategies and their effect on children’s engagement

and learning. Videos were recorded by the coach assigned to the

family. All measures were coded by trained assessors naïve to

families’ intervention experience and time point and who were

not involved in coaching sessions. Naïve coders were trained to

point-by-point reliability of 0.90 before coding observational data.

A second observer coded 20% of observational measures.

Parent-reported questionnaires assessed their perception of

parenting efficacy, as well as satisfaction with the ESDM parent

coaching content, coaching experience, and overall participation in

the program. Families in Phase I completed paper response forms

that were mailed in self-addressed, stamped return envelopes, or

given copies in-person as needed, whereas electronic forms were

provided for parents’ online completion in Phase II. Measure

collection across phases and project timepoints is reported in

Table 2.

2.5.1. Parent outcomes
2.5.1.1. Fidelity

Consistent with standard practice in the field (e.g., Stone

et al., 2021) and our previous work (e.g., Vismara et al., 2019),

TABLE 2 Assessment measures across phases and timepoints.

Outcomes Baseline Post Follow-up

Phase I Parent Fidelity Fidelity

Satisfaction

Fidelity

Child AbCC AbCC

Phase II Parent Fidelity

PSOC

FOS

Fidelity Fidelity

PSOC

FOS

Child AbCCChild

goals

AbCCChild

goals

AbCC, Abbreviated Curriculum Checklist; PSOC, Parent Sense of Competence.

video coding was used to measure parent implementation of

intervention; 13 intervention skills were rated based on scores of

1 (i.e., no competence) to 5 (i.e., high competence; described in

Vismara et al., 2016) with scores of 4 or higher considered fidelity.

2.5.1.2. Parent Sense of Competence

Parents completed the Parent Sense of Competence Scale

(PSOC; Johnston and Mash, 1989) at the start and end of the

5-day workshop and after the final follow-up coaching session.

The PSOC is a 16-item parent self-report questionnaire designed

to measure the degree to which parents feel competent and

confident in parenting their child (i.e., efficacy) and the quality

of affect associated with parenting (i.e., satisfaction). Items are

rated on a 6-point Likert scale with high scores representing high

degrees of efficacy and satisfaction. The Efficacy subscale assesses

capability, problem-solving ability, and competence, whereas the

Satisfaction subscale reflects parenting frustration, anxiety, and

motivation. Prior research has shown strong correlations between

these subscales and parent–child wellbeing, as well as parenting

style (e.g., Rogers and Matthews, 2004) with internal consistency

alpha coefficients of 0.76 for the Efficacy subscale and 0.75 for the

Satisfaction subscale (Johnston and Mash, 1989).

2.5.1.3. Program satisfaction

Parents completed an in-house 12-item questionnaire at the

end of the 5-day workshop that asked to rate their perceptions of the

utility of the intervention content, its ease of use, and the quality of

coaching relationships across a 5-point Likert scale ranging from 1

(strongly disagree) to 5 (strongly agree). Parents were also asked to

describe in an open-ended format themost and least helpful aspects

of the program.

2.5.1.4. Family outcomes survey

Parent completed the FOS at baseline and follow-up. This

survey was developed as a measure for evaluating the effectiveness

of early intervention programs for children with disabilities (Bailey

et al., 2011). It consists of a total of 41 items across two subscales:

Family Outcomes and Helpfulness of Early Intervention.

2.5.2. Child outcomes
2.5.2.1. Child goals

Achievement of child goals was measured by the number of

intervention goals parents attempted and successfully taught from

their child’s list vs. missed opportunities that could have been

Frontiers in Psychology 06 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1167885
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Vismara et al. 10.3389/fpsyg.2023.1167885

FIGURE 1

Phase I parent fidelity.

practiced or attempted and not followed through (see similar

procedures described in Vismara et al., 2019).

2.5.2.2. Abbreviated curriculum checklist

Child change was measured by the number of proximal

skills that coders observed from an abbreviated version of the

ESDM Curriculum Checklist, a criterion-based measure of child

development. The abbreviated version highlighted 37 of the

480 original items organized in eight developmental domains

affected by autism in early development: receptive understanding

of gestures and words, expressive use of gestures and words,

joint attention, social interaction with adults, imitation, cognition,

and play skills (both functional and symbolic), and behavior

management (e.g., remains in the activity or sits willingly to

participate). Each item was rated as “acquired” in which children

spontaneously emitted the skill without prompting from their

parents; “partial/prompted” in response to parental verbal, gestural,

and/or physical scaffolding; or “unable/unwilling” even with parent

scaffolding. This tool and probed items, rather than a standardized

developmental assessment measure, were selected as a closer proxy

to the actual skills that children were being taught by their parents

through P-ESDM coaching. Items are summed to create a total

score for analysis.

3. Results

3.1. Data analysis

All parent–child data including the dyad in Phase I who

withdrew prematurely from the study were included for data

analysis. Variables collected within a single-subject design

framework (Parent Fidelity and Child Goals) were first analyzed

through visual analysis. These variables were then analyzed using

Tau-U, a non-parametric rank correlation effects size, with an

online calculator (ktarlow.com/stats/tau; Tarlow, 2016). The

remaining variables were analyzed with paired-samples t-tests.

3.2. Phase I

3.2.1. Parent fidelity
Parent fidelity scores are presented in Figure 1. Visual analysis

of the data indicates that all parents improved across the course of

the study. Of the five parents who remained in the program, four

demonstrated significant changes in their fidelity scores (Parents 2,

3, and 5). Although parent six did not have a significant effect size,

they reached fidelity on their last three probes. Tau effect sizes are

reported in Table 3.

3.2.2. Abbreviated curriculum checklist
Children demonstrated significant improvement in scores on

the AbCC [t(4) = 8.75, p = 0.001]. At post-test scores ranged from

14 to 40 on the AbCC compared with a range of 3–30 at the start of

intervention. Family 6 did not complete the time 2 AbCC and was

therefore not included in analyses.

3.2.3. Parent satisfaction
A total of nine parents completed the post-workshop survey.

All six primary participants and two second caregivers. All items

were highly rated with average scores ranging from 4.44 to

5.00. The lowest ranked item was related to the length of the

workshop. Analysis of the comments in response to a prompt

asking for improvements revealed that parents wanted more time

with coaches and more opportunities to practice. One parent

suggested, “If it was just 1–2 days longer for more practice.”

Additional comments on the survey emphasized the impact of

receiving individualized feedback from knowledgeable therapists.

One parent wrote for a strength of the workshop, “time with

[therapist] and individual coaching specifically identifying [my

child’s] specific subtle cues at his developmental level.” Parents

also highlighted the importance of connecting with other parents.

As one parent wrote, “I love talking with other parents.” Overall

quantitative and qualitative feedback on the survey indicated high

parent satisfaction with the program.
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TABLE 3 Tau e�ect sizes for parent P-ESDM fidelity for Phase I.

ID Tau SE P

1 0.76 0.35 0.052

2 0.72 0.30 0.011

3 0.58 0.32 0.023

4 0.45 0.381 0.124

5 0.73 0.31 0.014

6 0.48 0.38 0.101

3.3. Phase II

3.3.1. Parent fidelity
Parent fidelity ratings across the timeline of phase II are

presented in Figure 2. All parents were consistently below fidelity

during the baseline probes. During follow-up, all parents had

at least one probe at or above fidelity. Tau effect sizes reported

in Table 4 confirmed visual analysis of the data. All parents

significantly improved their implementation of the intervention

from baseline to follow-up sessions.

3.3.2. Parenting sense of competence scale
Parents reported an increase in self-esteem from pre-

intervention (range 65–78) to follow-up (range 83–97), t(3) = 7.91,

p= 0.004.

3.3.3. Family outcomes survey
Parents reported an increase on the Family Outcomes subscale

of the FOS from pre-intervention (range 2.63–4.25) to follow-up

(range 4.42–5.00), t(3) = 5.35, p = 0.01. Parents did not report an

increase on the Helpfulness of Early Intervention subscale from

pre-intervention (range 3.65–5.00) to post-intervention (range

4.82–5.00), t(3) = 1.96, p= 0.15. All parents had amean score above

4.00 at post-intervention, indicating a satisfactory outcome (Ueda

et al., 2015).

3.3.4. Abbreviated curriculum checklist
Children made significant progress on the total score of the

AbCC from pre-intervention (range 5–21) to follow-up (range

13–31), t(3) = 3.97, p= 0.03.

3.3.5. Child goals
Child goals across the timeline of Phase II are presented in

Figure 3. Children were meeting a few steps within their goals

during the baseline period (range 0–3). During follow-up, all

children were regularly meeting multiple goals (range 0–11). Tau

effect sizes reported in Table 5 confirmed visual analysis of the data.

All children significantly increased the number of met goals from

baseline to follow-up.

4. Discussion

In spite of parent coaching considered a best practice in

working with young autistic children, it is infrequently delivered in

community settings (Brookman-Frazee et al., 2010; Dingfelder and

Mandell, 2011; Straiton et al., 2023). One factor that may contribute

to this research–practice gap is the design of methodologies with

limited to no perspective or input from practitioners, autistic

individuals, and their families (Guldberg, 2016; Carruthers et al.,

2022). This study attempted to draw on those experiences through

a research–community partnership (Brookman-Frazee et al., 2012)

with a Part C agency and participating families. We report initial

acceptability, feasibility, and parent–child outcomes on an adapted,

abbreviated version of the original ESDM parent coaching manual

that was piloted in-person and virtually with two sets of families

before supporting EI clinicians in the Part C system to coach

families with the materials.

Parent-mediated interventions involve changes to the ways

parents may interact with their children (Stahmer et al., 2017;

Rogers et al., 2022). Mediation studies of two intervention trials

found that the magnitude of change in parental behavior was the

key driver of improvement in child outcomes (Pickles et al., 2015;

Gulsrud et al., 2016; Shih et al., 2021). Parents who developed the

intervention strategies and understood how to adjust their actions

in relation to their child facilitated larger gains in their child’s

outcomes (Pickles et al., 2015; Shire et al., 2016). Therefore, parent

learning and fidelity matter.

To this first objective, we found that parents’ ability to use

the ESDM increased over time with higher scores reflecting

interactions closer to ESDM principles. Fidelity overall averaged

79% and fell just below the targeted implementation threshold of

80%. An important step in supporting adult learning and behavior

change is to identify facilitators and barriers that individuals

experience in their efforts to implement that behavior. In parent-

mediated autism interventions, parents have previously highlighted

certain aspects that “make or break” their ability to use the

intervention itself, such as strategies that can be used in everyday

situations (McConnell et al., 2015; Pickard et al., 2016), the strength

of their relationship with therapists (Johnson and Hastings, 2002;

Pickard et al., 2016), and feedback on progress (Raulston et al.,

2018).

How easy new behaviors are to learn and use, as well as their

adaptability across different situations, is important for change to

happen and sustain. In our two samples, parents felt very positive

about the strategies. They reported the ease and regularity they

could use strategies in daily routines during a typical week. Parents

highlighted personal factors that changed as a result of learning

to deliver the strategies themselves with their child, such as their

level of confidence in their parenting skills, their knowledge of

autism, and their relationship with their child, as well as with their

wider family. Also reflected in parent’s comments is the alignment

between their values and family lifestyle with the intervention that

may have contributed to their adherence. Supportive alliances with

therapist, confidence and compatibility with the therapy, and belief

in their own capabilities reiterate facilitators of change viewed by

parents in previous studies (Johnson and Hastings, 2002; Solish
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FIGURE 2

Phase II parent fidelity.

TABLE 4 Tau e�ect sizes for Phase II parent fidelity.

ID Tau SE P

1 0.76 0.277 0.008

2 0.656 0.322 0.033

3 0.712 0.3 0.015

4 0.678 0.3 0.014

and Perry, 2008; Moore and Symons, 2011; Pickard et al., 2016;

Carruthers et al., 2022).

In addition, parents reported benefits from being introduced to

one another during the workshop, as well as the encouragement

they received from the group dynamics of listening and sharing

experiences. Working out how to “balance” the therapy alongside

other demands on their time or how to adapt the strategies

to accommodate a child’s changeable behavior may be common

challenges for parents undergoing the intervention. Sharing

knowledge, acknowledging hardships, and offering encouragement

to each other may influence behavior change and add therapeutic

benefit (Borek et al., 2019; Biggs et al., 2020; Robinson and Weiss,

2020). Some previous work lends support for this (Stahmer and

Gist, 2001).

While all parents continued to use the strategies in some

way, it is also important to recognize that some parents

could be better supported in achieving the desired level of

implementation. An important component in the context of

parent-mediated interventions is the extent to which parents are

willing, ready, and able to take on this role with their child.

In this study, all parents were motivated to enroll and agreed

with the benefits of such an approach. However, some parents

could still feel uncertain about a parent-mediated approach and

need time to see its full value. Alternatively, parents may see

the potential value but not feel equipped with the requisite

skills and knowledge, which in turn leads to uncertainty with

whether they will acquire them. Child behavior, mood, and

needs may also limit or interfere with opportunities to use the

strategies. Being able to tailor the intervention (e.g., include

the child’s interests or recognize and respond to a child’s

attempts) and adapt them across different situations and needs

are aspects of the ESDM aimed at addressing these kinds of

barriers; however, such issues can still remain a challenge for

many parents. Different intervention approaches will suit parents

to varying degrees, including over time, and as children age

and their needs shift, parenting styles may also adapt. The

compatibility of whether a parent-mediated intervention is what

parents want, as well as the “readiness” of parents and/or

timeliness of the intervention, are interesting considerations

for implementation.

Another possible barrier to parent implementation is how

planned vs. spontaneous parents become in when and how to

use intervention strategies. Parents may forget to use them the

less automatic and more they have to consciously think about

it. Although this study cannot underpin these differences, it

is possible that differing parenting styles at baseline and the

opportunities they afford or miss may play a role. In addition,

adult learning naturally benefits from varying styles of coaching

techniques (Friedman et al., 2012), particularly as parent-mediated

interventions can be complex and require extensive time and

expertise to achieve fidelity (Rogers et al., 2012). Not many

studies have explored how parents’ capabilities, characteristics, and

contexts may interact with their use of intervention strategies but

those done indicate the importance of self-efficacy, understanding

of child development (Siller et al., 2014), capacity for reflection

and self-evaluation (Siller et al., 2018), and parental stress (Estes

et al., 2014; Stadnick et al., 2015). As the field seeks to understand

whom and under what conditions interventions are most effective,

it seems crucial to consider how parental characteristics may

influence the learning and use of techniques (Trembath et al.,

2019).
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FIGURE 3

Phase II child goals.

TABLE 5 Tau e�ect sizes for Phase II child goals.

ID Tau SE P

1 0.76 0.277 0.008

2 0.656 0.322 0.033

3 0.712 0.3 0.015

4 0.678 0.3 0.014

The progress parents reportedly observed in their child and that

they attributed, at least in part, to the ESDM could also influence

the amount of learning they initiated with children. Video-coded

measures by a naïve evaluator showed parents actively involving

their child through developed learning objectives (e.g., imitating an

action with a toy; pointing to reference a named picture or object;

verbalizing three object or action words in context) in addition

to other ancillary skills noted on the ESDM Curriculum Checklist

that were not the focus of coaching sessions. Such change acts

as reinforcement and sustains motivation to continue using the

intervention (Stahmer et al., 2017). Although not standardized

change, the proximal development for both parent–child learning

is consistent with recent evidence that parents’ improved sense

of competence mediates the relationship between their behavior

and their improved understanding of their child (Brookman-Frazee

et al., 2020).

With the exception of one parent who asked that coaching

switch from virtual to in-person, subtle differences appeared

between the two coachingmodalities. Families were equally likely to

attend sessions. They showed similar capacity to use the interactive

strategies in their most natural environment (i.e., the home)

and reported similarly positive responses to the program. Virtual

coaching was mentioned by several parents as a powerful learning

technique because of the number and range of real-life situations

that could be observed and supported with the intervention

strategies. However, certain behaviors or needs (e.g., sleep, toileting,

and eating) may be inappropriate or more challenging to coach

at a distance. As was the case with one parent in our study,

she found her child’s frustrating and resulting behaviors difficult

to manage when coached virtually during the individual sessions

of the workshop. During periods of the child’s upset from a

preferred activity having to end or her trying to take a turn,

the mother could not split her attention between the child and

coach or always hear the coach’s voice and feedback. Instead, she

found that her attention and concentration were better suited to

in-person coaching and in turn felt more capable of parenting

her child.

The abbreviated ESDM parent coaching program offered

in two different modalities attracted families from different

ethnicities, education and employment backgrounds, and income

levels. Almost half of the group self-identified as People of

Color, and almost three-quarters reported below the real median

household income (census.gov). Approximately one-third did not

complete schooling beyond high school, all but one employed,

and nearly one-quarter were separated or single parents. The

diversity within this program demonstrates the inclusivity of this

model for people from historically marginalized communities to

participate at least in a short-term program and to learn and

improve in their delivery of the intervention toward fidelity.

As child change in parent-mediated models is dependent upon

the parents’ ability to deliver the intervention, and as parent

delivery is dependent upon how and what they are coached, the

results are encouraging that both of these links of the chain

are positively affected by the implementation model being tested

here. Initial findings also underscore the feasibility of the model,

across a range of families, and its potential to be embedded into

community pathways.

A potential criticism of coaching families concerns intensity

of intervention and the developmental gains made or missed out

on from the number of hours per week children receive (Rogers

et al., 2012, 2022). Particularly when there are few intervention

hours offered to children, professionals can help families to
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maximize intervention hours, first by coaching to help them

provide high-quality, high-frequency actively engaged learning at

home and other meaningful environments; and second by steering

them to high-quality interventions available in the community.

Coaching does not have to replace or act as a substitute for

intensive services. But it can offer a lifeline and initiate a support

system for an “act now” mentality (Rogers et al., 2012). The use

of implementation science frameworks within the autism field is

increasing (Brookman-Frazee et al., 2020), but there are very few

examples of using these frameworks with parents (Rieth et al.,

2018; Carruthers et al., 2022). Our study contributes to this focus

with personal characteristics (e.g., skills, goals, and intentions),

which have not been widely studied in the context of parent-

mediated autism interventions (Siller et al., 2018; Trembath et al.,

2019).

The current study adds to the growing literature attesting to

the feasibility of implementing evidence-supported interventions

within community settings using a community-partnered

participatory approach. Families participating in this research

were recruited directly from the Part C system in their local

community and came with a diverse set of backgrounds

and learning needs. The study used quantitative measures of

parent fidelity with outcomes that suggested a high level of

intent and perceived favorability to continue implementing

the intervention after the study ended. Although coaching

was abbreviated, a short timeline for participation may

not have diminished parents’ memory of the experience

and thus impacted their responses to the questionnaires.

Their first-hand insights into the ESDM highlight what

helps and does not help support their use of the strategies

at home.

However, several limitations should be acknowledged.

Although consistent with the scope of a pilot feasibility study,

the small size of our sample, coupled with the variability of

parent–child outcomes, limits any conclusions about effectiveness

that can be drawn from the study. Nor can a small sample size

evaluate the extent to which factors such as socioeconomic status,

culture, or child’s age influence parent learning and fidelity,

which would have provided a more in-depth contextualization

of the findings. The lockdown during the COVID-19 pandemic

also made for complications with recruitment, the randomized

controlled trial design, and longer follow-up period initially

planned for Phase II. It is possible that parents and children

may have shown stronger responses over a longer period

of time; however, long-term maintenance is an important

focus. To maximally benefit families from parent-mediated

interventions, we need insight into the extent of sustained use

of the therapy, or how it evolves over time. Another limitation

was the lack of systematic questioning during the COVID-

19 lockdown to ask parents about the potential impact of

those circumstances. Finally, children’s proximal outcomes

tapped into progress toward individual goals and should be

complemented with broad outcome measures of cognitive

and adaptive functioning in future research. This will help the

field better understand the mechanisms underpinning longer

term outcomes.

5. Conclusion

In conclusion, this study applied a community-partnered

participatory approach, which gave us the unique opportunity to

directly incorporate feedback and insight from our community

partners and families ultimately intended to be the end-users

of the intervention. In doing so, we were able to adapt our

intervention content, as well as coaching characteristics and

process, in a way that facilitated implementation of the ESDM

within the context of families’ homes and during a portion of the

COVID-19 pandemic. Furthermore, this collaboration provided

us with insight into potential facilitators (i.e., what supports or

works well) and barriers (i.e., what limits or does not work) to

incorporating a family-centered model into the Part C system and

of the training and implementation by Part C providers in the next

phase of our study. This is an important step toward successful

widespread dissemination of early intervention in the community

with preliminary feasibility, acceptability, and benefit for children

and their families.

Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and

approved by Purdue University. Written informed consent from

the participants’ legal guardian/next of kin was not required to

participate in this study in accordance with the national legislation

and the institutional requirements.

Author contributions

LV and LN collected and managed data with collaboration

from staff in the community. CM created and executed the

analytic plan. All authors contributed to the drafting of the

manuscript. All authors contributed to the article and approved the

submitted version.

Funding

Implementation of the program in the community was

supported by the Mill Levy Foundation. CM received support from

the National Center for Advancing Translational Sciences through

a Career Development Award (KL2TR002530).

Acknowledgments

The authors wish to acknowledge the tremendous

contributions of Diane Osaki and Theresa MacFarland for

their input into the design and development of the abbreviated

Frontiers in Psychology 11 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1167885
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Vismara et al. 10.3389/fpsyg.2023.1167885

P-ESDM coaching package and direct coaching with families who

participated in the study. The authors would like to thank the truly

exceptional families who participated in the study and offered their

honest, open insight.

Conflict of interest

LV receives royalties from the book An Early Start for

Your Child with Autism: Using Everyday Activities to Help Kids

Connect, Communicate, and Learn; and Coaching Parents of Young

Children with Autism: Promoting Connection, Communication,

and Learning.

The remaining authors declare that the research was conducted

in the absence of any commercial or financial relationships that

could be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Bailey, D. B., Raspa, M., Olmsted, M. G., and Novak, S. P. (2011). Development and
psychometric validation of the Family Outcomes Survey-Revised. J. Early Interv. 33,
6–23. doi: 10.1177/1053815111399441

Baril, E., and Humphreys, B. (2017). An evaluation of the research evidence on the
Early Start Denver Model. J. Early Interv. 39, 321–338. doi: 10.1177/1053815117722618

Biggs, K., Hind, D., Gossage-Worrall, R., Sprange, K., White, D., Wright, J., et al.
(2020). Challenges in the design, planning and implementation of trials evaluating
group interventions. Trials 21, 1–16. doi: 10.1186/s13063-019-3807-4

Borek, A. J., Abraham, C., Greaves, C. J., Gillison, F., Tarrant, M., Morgan-
Trimmer, S., et al. (2019). Identifying change processes in group-based health
behaviour-change interventions: Development of the mechanisms of action in
group-based interventions (MAGI) framework. Health Psychol. Rev. 13, 227–247.
doi: 10.1080/17437199.2019.1625282

Brian, J. A., Smith, I. M., Zwaigenbaum, L., and Bryson, S. E. (2017). Cross-
site randomized control trial of the Social ABCs caregiver-mediated intervention
for toddlers with autism spectrum disorder. Autism Res. 10, 1700–1711.
doi: 10.1002/aur.1818

Brookman-Frazee, L., Chlebowski, C., Suhrheinrich, J., Finn, N., Dickson, K.,
Aarons, G., et al. (2020). Characterizing implementation processes and influences
in community effectiveness trials: Applying the EPIS framework to two largescale
autism trials. Admin. Pol. Mental Health Mental Health Serv. Res. 47, 176–187.
doi: 10.1007/s10488-019-00931-4

Brookman-Frazee, L., Drahota, A., Stadnick, N., and Palinkas, L. A. (2012).
Therapist perspectives on community mental health services for children
with autism spectrum disorders. Admin. Pol. Mental Health 39, 365–373.
doi: 10.1007/s10488-011-0355-y

Brookman-Frazee, L. I., Taylor, R., and Garland, A. F. (2010). Characterizing
community-based mental health services for children with autism spectrum
disorders and disruptive behavior problems. J. Autism Dev. Disord. 40,1188–1201.
doi: 10.1007/s10803-010-0976-0

Bryson, S. E., Koegel, L. K., Koegel, R. L., Openden, D., Smith, I. M., and Nefdt, N.
(2007). Large scale dissemination and community implementation of Pivotal Response
Treatment: Program description and preliminary data. Res. Practice Persons Severe
Disabil. 32, 142–153. doi: 10.2511/rpsd.32.2.142

Campbell, P. H., and Sawyer, L. B. (2007). Supporting learning opportunities in
natural settings through participation-based services. J. Early Interv. 29, 287–305.
doi: 10.1177/105381510702900402

Carruthers, S., Mleczko, N., Page, S., Ahuja, S., Ellis, C., Howlin, P., et al. (2022).
Using implementation science frameworks to explore barriers and facilitators for
parents’ use of therapeutic strategies following a parent-mediated autism intervention.
Autism 2022, 13623613221125630. doi: 10.1177/13623613221125630

Damschroder, L. J., Aron, D. C., Keith, R. E., Kirsh, S. R., Alexander, J. A., and
Lowery, J. C. (2009). Fostering implementation of health services research findings into
practice: A consolidated framework for advancing implementation science. Implement.
Sci. 4, 1–15. doi: 10.1186/1748-5908-4-50

Dawson, G., Jones, E. J. H., Merkle, K., Venema, K., Lowy, R., Faja, S., et al.
(2012). Early behavioral intervention is associated with normalized brain activity in
young children with autism. J. Am. Acad. Child Adolesc. Psychiatry 51, 1150–1159.
doi: 10.1016/j.jaac.2012.08.018

Dawson, G., Rogers, R., Munson, J., Smith, M., Winter, J., Greenson, J., et al. (2010).
Randomized, controlled trial of an intervention for toddlers with autism: The Early
Start Denver Model. Pediatrics. 125, e17–e23. doi: 10.1542/peds.2009-0958

Dingfelder, H. E., and Mandell, D. S. (2011). Bridging the research-to-practice gap
in autism intervention: An application of diffusion of innovation theory. J. Autism Dev.
Disord. 41, 597–609. doi: 10.1007/s10803-010-1081-0

Estes, A., Vismara, L., Mercado, C., Fitzpatrick, A., Elder, L., Greenson, J., et al.
(2014). The impact of parent-delivered intervention on parents of very young children
with autism. J. Autism Dev. Disord. 44, 353–365. doi: 10.1007/s10803-013-1874-z

Fleming, J. L., Sawyer, L. B., and Campbell, P. H. (2011). Early intervention
providers’ perspectives about implementing participation-based practices. Top. Early
Childh. Special Educ. 30, 233–244. doi: 10.1177/0271121410371986

Friedman, M., Woods, J., and Salisbury, C. (2012). Caregiver coaching strategies
for early intervention providers: Moving toward operational definitions. Infants Young
Childr. 25, 62–82. doi: 10.1097/IYC.0b013e31823d8f12

Fuller, E., Oliver, K., Vejnoska, S., and Rogers, S. (2020). The effects of the Early Start
Denver Model for children with autism spectrum disorder: A meta-analysis. Brain Sci.
10, 368–387. doi: 10.3390/brainsci10060368

Gaines, R., Korneluk, Y., Quigley, D., Delehanty, A. D., and Vismara, L. A. (2021).
Act early autism project: The feasibility of an early pathway to care for toddlers at risk
of autism spectrum disorder. Can. J. Speech Lang. Pathol. Audiol. 45, 113–130.

Glasgow, R. E., and Emmons, K. M. (2007). How can we increase translation of
research into practice? Types of evidence needed. Ann. Rev. Public Health 28, 413–433.
doi: 10.1146/annurev.publhealth.28.021406.144145

Guldberg, K. (2016). Evidence-based practice in autism educational research:
Can we bridge the research and practice gap? Oxf. Rev. Educ. 43, 149–161.
doi: 10.1080/03054985.2016.1248818

Gulsrud, A. C., Hellemann, G., Shire, S., and Kasari, C. (2016). Isolating
active ingredients in a parent-mediated social communication intervention for
toddlers with autism spectrum disorder. J. Child Psychol. Psychiatr. 57, 606–613.
doi: 10.1111/jcpp.12481

Hampton, L. H., and Kaiser, A. P. (2016). Intervention effects on spoken-language
outcomes for children with autism: A systematic review and meta-analysis. J. Intellect.
Disabil. Res. 60, 444–463. doi: 10.1111/jir.12283

Hanft, B., Rush, D. D., and Shelden, M. L. (2004). Coaching Families and Colleagues
in Early Childhood. Baltimore, MD: Paul H Brooks Publishing.

Hume, K., Bellini, S., and Pratt, C. (2005). The usage and perceived
outcomes of early intervention and early childhood programs for young children
with autism spectrum disorder. Top. Early Childh. Special Educ. 25, 195–207.
doi: 10.1177/02711214050250040101

Individuals with Disabilities Education Improvement Act (2004). Individuals with
Disabilities Education Improvement Act of 2004 (IDEA), 118 Stat. 2647 C.F.R. § [1400
et.seq.], 108–446.

Ingersoll, B., and Dvortcsak, A. (2006). Including parent training in the early
childhood special education curriculum for children with autism spectrum disorders.
J. Posit. Behav. Intervent. 8, 79–87. doi: 10.1177/10983007060080020601

Johnson, E., and Hastings, R. P. (2002). Facilitating factors and barriers to the
implementation of intensive home-based behavioural intervention for young children
with autism. Child 28, 123–129. doi: 10.1046/j.1365-2214.2002.00251.x

Johnston, C., and Mash, E. J. (1989). A measure of parenting satisfaction and
efficacy. J. Clin. Child Psychol. 18, 167–175. doi: 10.1207/s15374424jccp1802_8

Kim, S. H., Bal, V. H., and Lord, C. (2018). Longitudinal follow-up of academic
achievement in children with autism from age 2 to 18. J. Child Psychol. Psychiatry 59,
258–267. doi: 10.1111/jcpp.12808

Frontiers in Psychology 12 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1167885
https://doi.org/10.1177/1053815111399441
https://doi.org/10.1177/1053815117722618
https://doi.org/10.1186/s13063-019-3807-4
https://doi.org/10.1080/17437199.2019.1625282
https://doi.org/10.1002/aur.1818
https://doi.org/10.1007/s10488-019-00931-4
https://doi.org/10.1007/s10488-011-0355-y
https://doi.org/10.1007/s10803-010-0976-0
https://doi.org/10.2511/rpsd.32.2.142
https://doi.org/10.1177/105381510702900402
https://doi.org/10.1177/13623613221125630
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1016/j.jaac.2012.08.018
https://doi.org/10.1542/peds.2009-0958
https://doi.org/10.1007/s10803-010-1081-0
https://doi.org/10.1007/s10803-013-1874-z
https://doi.org/10.1177/0271121410371986
https://doi.org/10.1097/IYC.0b013e31823d8f12
https://doi.org/10.3390/brainsci10060368
https://doi.org/10.1146/annurev.publhealth.28.021406.144145
https://doi.org/10.1080/03054985.2016.1248818
https://doi.org/10.1111/jcpp.12481
https://doi.org/10.1111/jir.12283
https://doi.org/10.1177/02711214050250040101
https://doi.org/10.1177/10983007060080020601
https://doi.org/10.1046/j.1365-2214.2002.00251.x
https://doi.org/10.1207/s15374424jccp1802_8
https://doi.org/10.1111/jcpp.12808
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Vismara et al. 10.3389/fpsyg.2023.1167885

Locke, J., McGhee Hassrick, E., Stahmer, A.C. Iadarola, S., Boyd, B., Mandell,
D.S. et al. (2022). Using novel implementation tools for evidence-based intervention
delivery (UNITED) across public service systems for three evidence-based autism
interventions in under-resourced communities: Study protocol. BMC Psychiatry 22,
1–14. doi: 10.1186/s12888-022-04105-9

McConnell, D., Parakkal, M., and Savage, A., Rempel, G. (2015). Parent-
mediated intervention: Adherence and adverse effects. Disabil. Rehabil. 37, 864–872.
doi: 10.3109/09638288.2014.946157

Mirenda, P., Colozzo, P., Smith, V., Kroc, E., Kalynchuk, K., Rogers, S.
J., et al. (2022). A randomized, community-based feasibility trial of modified
ESDM for toddlers with suspected autism. J. Autism Dev. Disord. 52, 5322–5341.
doi: 10.1007/s10803-021-05390-1

Mirenda, P., Smith, V., Colozzo, P., Vismara, L. A., Ungar, W. J., and Kalynchuk,
K. (2021). Training coaches in community agencies to support parents of children
with suspected autism: Outcomes, facilitators, and barriers. J. Autism Dev. Disord. 52,
4931–4948. doi: 10.1007/s10803-021-05363-4

Moore, T. R., and Symons, F. J. (2011). Adherence to treatment in a behavioral
intervention curriculum for parents of children with autism spectrum disorder. Behav.
Modificat. 35, 570–594. doi: 10.1177/0145445511418103

Pickard, K., Mellman, H., Frost, K., Reaven, J., and Ingersoll, B. (2021). Balancing
fidelity and flexibility: Usual care for young children with and increased likelihood of
having autism spectrum disorder within an early intervention system. J. Autism Dev.
Disord. 4, 1–13. doi: 10.1007/s10803-021-04882-4

Pickard, K. E., Kilgore, A. N., and Ingersoll, B. R. (2016). Using community
partnerships to better understand the barriers to using an evidence-based, parent-
mediated intervention for autism spectrum disorder in a Medicaid system. Am. J.
Commun. Psychol. 57, 391–403. doi: 10.1002/ajcp.12050

Pickles, A., Harris, V., Green, J., Aldred, C., McConachie, H., Slonims, V., et al.
(2015). Treatment mechanism in the MRC preschool autism communication trial:
Implications for study design and parent-focussed therapy for children. J. Child Psychol.
Psychiatry Allied Discipl. 56, 162–170. doi: 10.1111/jcpp.12291

Raulston, T. J., Hieneman, M., Caraway, N., Pennefather, J., and Bhana, N. (2018).
Enablers of behavioral parent training for families of children with autism spectrum
disorder. J. Child Fam. Stud. 28, 693–703. doi: 10.1007/s10826-018-1295-x

Rieth, S. R., Stahmer, A. C., and Brookman-Frazee, L. (2018). “A community
collaborative approach to scaling-up evidence-based practices: Moving parent-
implemented interventions from research to practice,” in Handbook of Parent-
Implemented Interventions for Very Young Children With Autism, eds L. Morgan and
M. Siller (Berlin: Springer), 441–458.

Robinson, S., and Weiss, J. A. (2020). Examining the relationship between social
support and stress for parents of individuals with autism. Res. Autism Spectr. Disord.
74, 101557. doi: 10.1016/j.rasd.2020.101557

Rogers, H., and Matthews, J. (2004). The parenting sense of competence scale:
Investigation of the factor structure, reliability, and validity for an Australian sample.
Austral. Psychol. 39, 88–96. doi: 10.1080/00050060410001660380

Rogers, S., and Dawson, G. (2010). Early Start Denver Model for Young Children
With Autism. New York, NY: Guilford Press.

Rogers, S., Estes, A., Vismara, L., Munson, J., Zierhut, C., Greenson, J., et al. (2019).
Enhancing low-intensity coaching in parent implemented Early Start Denver Model
intervention for early autism: A randomized comparison treatment trial. J. AutismDev.
Disord. 49, 632–646. doi: 10.1007/s10803-018-3740-5

Rogers, S. J., Dawson, G., and Vismara, L. (2012).An Early Start for Your ChildWith
Autism: Using Everyday Activities to Help Kids Connect, Communicate, and Learn. New
York, NY: Guilford Press.

Rogers, S. J., Stahmer, A., Talbott, M., Young, G., Fuller, E., Pellechia, M., et al.
(2022). Feasibility of delivering parent-implemented NDBI interventions in low
resource regions: A pilot randomized controlled study. J. Neurodevelopment. Disord.
14, 1–14. doi: 10.1186/s11689-021-09410-0

Rogers, S. J., Vismara, L. A., and Dawson, G. (2021). Coaching Parents of Young
Children With Autism: Promoting Connection, Communication, and Learning. New
York, NY: Guilford Press.

Rush, D. D., and Shelden, M. L. (2011). “The coaching practices rating scale,” in The
Early Childhood Coaching Handbook, eds D. D. Rush and M. S. Shelden (Baltimore,
MD: Paul H Brooks Publishing. p. 119–120.

Schertz, H., Odom, S. L., Baggett, K. M., and Sideris, J. H. (2013). Effects
of joint attention mediated learning for toddlers with autism spectrum disorders:
An initial randomized controlled study. Early Childh. Res. Quart. 28, 249–258.
doi: 10.1016/j.ecresq.2012.06.006

Schreibman, L., Dawson, G., Stahmer, A. C., Landa, R., Rogers, S. J., McGee, G., et al.
(2015). Naturalistic developmental behavioral interventions: Empirically validated
treatments for autism spectrum disorder. J. Autism Dev. Disord. 45, 2411–2428.
doi: 10.1007/s10803-015-2407-8

Shih, W., Shire, S., Chang, Y. C., and Kasari, C. (2021). Joint engagement is a
potential mechanism leading to increased initiations of joint attention and downstream
effects on language: Jasper early intervention for children with ASD. J. Child Psychol.
Psychiatry Allied Discipl. 62, 1228–1235. doi: 10.1111/jcpp.13405

Shire, S. Y., Chang, Y. C., Shih, W., Bracaglia, S., Kodjoe, M., and Kasari, C.
(2016). Hybrid implementation model of community-partnered early intervention for
toddlers with autism: A randomized trial. J. Child Psychol. Psychiatr. 58, 612–622.
doi: 10.1111/jcpp.12672

Siller, M., Hotez, E., Swanson, M., Delavenne, A., Hutman, T., and Sigman,
M. (2018). Parent coaching increases the parents’ capacity for reflection and self-
evaluation: Results from a clinical trial in autism. Attach. Hum. Dev. 20, 287–308.
doi: 10.1080/14616734.2018.1446737

Siller, M., Swanson, M., Gerber, A., Hutman, T., and Sigman, M. (2014). A parent-
mediated intervention that targets responsive parental behaviors increases attachment
behaviors in children with ASD: Results from a randomized clinical trial. J. AutismDev.
Disord. 44, 1720–1732. doi: 10.1007/s10803-014-2049-2

Solish, A., and Perry, A. (2008). Parents’ involvement in their children’s behavioral
intervention programs: Parent and therapist perspectives. Res. Autism Spectr. Disord.
2, 728–738. doi: 10.1016/j.rasd.2008.03.001

Stadnick, N. A., Stahmer, A., and Brookman-Frazee, L. (2015). Preliminary
effectiveness of Project IMPACT: A parent-mediated intervention for children with
autism spectrum disorder in a community program. J. Autism Dev. Disord. 45,
2092–2104. doi: 10.1007/s10803-015-2376-y

Stahmer, A. C., Brookman-Frazee, L., Rieth, S. R., Stoner, J. T., Feder, J.
D., Searcy, K., et al. (2017). Parent perceptions of an adapted evidence-based
practice for toddlers with autism in a community setting. Autism 21, 217–230.
doi: 10.1177/1362361316637580

Stahmer, A. C., and Gist, K. (2001). The effects of an accelerated parent education
program on technique mastery and child outcome. J. Posit. Behav. Interv. 3, 75–82.
doi: 10.1177/109830070100300203

Stone, W. L., Ibanez, L. V., Carpentier, P., Posner, E., Bravo, A., Frederick, L.,
et al. (2021). Early intervention providers perspectives about working with families of
toddlers with suspected ASD: A qualitative study. J. Autism Dev. Disord. 51, 814–826.
doi: 10.1007/s10803-019-04337-x

Straiton, D., Frost, K., and Ingersoll, B. (2023). Factors that influence clinical
decisions about offering parent coaching for autistic youth served within the Medicaid
system. Implement. Res. Practice 4, 1–13. doi: 10.1177/26334895231153631

Tarlow, K. R. (2016). Baseline Corrected Tau Calculator. Available online at: http://
www.ktarlow.com/stats/tau

Tomeny, K. R., McWilliam, R. A., and Tomeny, T. S. (2020). Caregiver-
implemented intervention for young children with autism spectrum disorder: A
systematic review of coaching components. Rev. J. Autism Dev. Disord. 7, 168–181.
doi: 10.1007/s40489-019-00186-7

Trembath, D., Gurm, M., Scheerer, N. E., Trevisan, D. A., Paynter, J., Bohadana,
G., et al. (2019). Systematic review of factors that may influence the outcomes and
generalizability of parent-mediated interventions for young children with autism
spectrum disorder. Autism Res. 12, 1304–1321. doi: 10.1002/aur.2168

Ueda, K., Yonemoto, N., and Bailey, D. B. (2015). Psychometric validation
of the family outcomes survey-revised in Japan. Res. Develop. Disabil. 39, 55–66.
doi: 10.1016/j.ridd.2015.01.003

Vismara, L. A., Colombi, C., and Rogers, S. J. (2009). Can one hour per week of
therapy lead to lasting changes in young children with autism? Autism 13, 93–115.
doi: 10.1177/1362361307098516

Vismara, L. A., McCormick, C., Young, G., Nadhan, A., and Monlux, K. (2013).
Preliminary findings of a telehealth approach to parent training in autism. J. Autism
Dev. Disord. 43, 2953–2969. doi: 10.1007/s10803-013-1841-8

Vismara, L. A., McCormick, C. E. B., Shields, R., and Hessl, D. (2019). Extending the
parent delivered Early Start Denver Model to young children with fragile X syndrome.
J. Autism Dev. Disord. 49, 1250–1266. doi: 10.1007/s10803-018-3833-1

Vismara, L. A., McCormick, C. E. B., Wagner, A. L., Monlux, K., Nadhan, A.,
and Young, G. S. (2016). Telehealth parent training in the Early Start Denver Model:
results from a randomized controlled study. Focus Autism Dev. Disabil. 33, 67–79.
doi: 10.1177/1088357616651064

Vismara, L. A., Young, G. S., and Rogers, S. J. (2012). Telehealth for expanding
the reach of early autism training to parents. Autism Res. Treat. 1, 1–12.
doi: 10.1155/2012/121878

Vivanti, G., Kasari, C., Green, J., Mandell, D., Maye, M., and Hudry, K. (2018).
Implementing and evaluating early intervention for children with autism: Where are
the gaps and what should we do? Autism Res. 11, 16–23. doi: 10.1002/aur.1900

Waddington, H., van der Meer, L., and Sigafoos, J. (2016). Effectiveness of the
Early Start Denver Model: A systematic review. Rev. J. Autism Dev. Disord. 3, 93–106.
doi: 10.1007/s40489-015-0068-3

Waddington, H., van der Meer, L., and Sigafoos, J. (2021). Supporting parents
in the use of the Early Start Denver Model as an intervention program for their
young children with autism spectrum disorder. Int. J. Dev. Disabil. 67, 23–26.
doi: 10.1080/20473869.2019.1585694

Wainer, A., Pickard, K., and Ingersoll, B. (2017). Using web-based
instruction, brief workshops, and remote consultation to teach community-based
providers a parent-mediated intervention. J. Child Fam. Stud. 26, 1592–1602.
doi: 10.1007/s10826-017-0671-2

Frontiers in Psychology 13 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1167885
https://doi.org/10.1186/s12888-022-04105-9
https://doi.org/10.3109/09638288.2014.946157
https://doi.org/10.1007/s10803-021-05390-1
https://doi.org/10.1007/s10803-021-05363-4
https://doi.org/10.1177/0145445511418103
https://doi.org/10.1007/s10803-021-04882-4
https://doi.org/10.1002/ajcp.12050
https://doi.org/10.1111/jcpp.12291
https://doi.org/10.1007/s10826-018-1295-x
https://doi.org/10.1016/j.rasd.2020.101557
https://doi.org/10.1080/00050060410001660380
https://doi.org/10.1007/s10803-018-3740-5
https://doi.org/10.1186/s11689-021-09410-0
https://doi.org/10.1016/j.ecresq.2012.06.006
https://doi.org/10.1007/s10803-015-2407-8
https://doi.org/10.1111/jcpp.13405
https://doi.org/10.1111/jcpp.12672
https://doi.org/10.1080/14616734.2018.1446737
https://doi.org/10.1007/s10803-014-2049-2
https://doi.org/10.1016/j.rasd.2008.03.001
https://doi.org/10.1007/s10803-015-2376-y
https://doi.org/10.1177/1362361316637580
https://doi.org/10.1177/109830070100300203
https://doi.org/10.1007/s10803-019-04337-x
https://doi.org/10.1177/26334895231153631
http://www.ktarlow.com/stats/tau
http://www.ktarlow.com/stats/tau
https://doi.org/10.1007/s40489-019-00186-7
https://doi.org/10.1002/aur.2168
https://doi.org/10.1016/j.ridd.2015.01.003
https://doi.org/10.1177/1362361307098516
https://doi.org/10.1007/s10803-013-1841-8
https://doi.org/10.1007/s10803-018-3833-1
https://doi.org/10.1177/1088357616651064
https://doi.org/10.1155/2012/121878
https://doi.org/10.1002/aur.1900
https://doi.org/10.1007/s40489-015-0068-3
https://doi.org/10.1080/20473869.2019.1585694
https://doi.org/10.1007/s10826-017-0671-2
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Vismara et al. 10.3389/fpsyg.2023.1167885

Wallace, K. S., and Rogers, S. J. (2010). Intervening in infancy: Implications
for autism spectrum disorders. J. Child Psychol. Psychiatr. 51, 1300–1320.
doi: 10.1111/j.1469-7610.2010.02308.x

Wilson, K., and Landa, R. (2019). Barriers to educator implementation of a
classroom-based intervention for preschoolers with autism spectrum disorder. Front.
Educ. 4, 1–27. doi: 10.3389/feduc.2019.00027

Wolk, C. B., Locke, J., Salas, E., Eiraldi, R., Cronholm, P. F., and Mandell, D. (2020).
An examination of the factor structure of Team STEPPS measures in school mental
health teams. J. Psychol. Counsel. Schools 30, 172–184. doi: 10.1017/jgc.2019.18

Zhou, B., Xu, Q., Li, H., Zhang, Y., Wang, Y., Rogers, S. J.,
et al. (2018). Effects of parent implemented Early Start Denver Model
intervention on Chinese toddlers with autism spectrum disorder: A non-
randomized controlled trial. Autism Res. 11, 654–666. doi: 10.1002/aur.
1917

Zwaigenbaum, L., Bauman, M. L., Choueiri, R., Kasari, C., Carter, A., Granpeesheh,
D., et al. (2015). Early intervention for children with autism spectrum disorder under
3 years of age: Recommendations for practice and research. Pediatrics 136(Suppl.1),
S60–S81. doi: 10.1542/peds.2014-3667E

Frontiers in Psychology 14 frontiersin.org

https://doi.org/10.3389/fpsyg.2023.1167885
https://doi.org/10.1111/j.1469-7610.2010.02308.x
https://doi.org/10.3389/feduc.2019.00027
https://doi.org/10.1017/jgc.2019.18
https://doi.org/10.1002/aur.1917
https://doi.org/10.1542/peds.2014-3667E
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	Abbreviating the Early Start Denver Model for community-based family-centered care
	1. Introduction
	2. Methods
	2.1. Setting
	2.2. Participants
	2.3. Intervention
	2.3.1. Phase I
	2.3.2. Phase II

	2.4. Implementation
	2.5. Measures and data collection
	2.5.1. Parent outcomes
	2.5.1.1. Fidelity
	2.5.1.2. Parent Sense of Competence
	2.5.1.3. Program satisfaction
	2.5.1.4. Family outcomes survey

	2.5.2. Child outcomes
	2.5.2.1. Child goals
	2.5.2.2. Abbreviated curriculum checklist



	3. Results
	3.1. Data analysis
	3.2. Phase I
	3.2.1. Parent fidelity
	3.2.2. Abbreviated curriculum checklist
	3.2.3. Parent satisfaction

	3.3. Phase II
	3.3.1. Parent fidelity
	3.3.2. Parenting sense of competence scale
	3.3.3. Family outcomes survey
	3.3.4. Abbreviated curriculum checklist
	3.3.5. Child goals


	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


