Clin. Pract. Epidemiol. Ment. Health

ISSN: 1745-0179

DOI: 10.2174/0117450179451314260330102440, 2026, 22, e17450179451314 1

EDITORIAL OPEN ACCESS

From Clinic to Home: Empowering Parents with
Naturalistic Developmental Behavioral Interventions
for Autism Spectrum Disorders

1,2,3,%

Sergio Machado

, Flavia Paes’, Hellen Condal* and Jo&o Lucas Lima'

!Center for Neuroscience, Neurodiversity Institute, Nova Iguacu-R], Brazil
’LABPR - Panic and Respiration Laboratory (LABPR) - Institute of Psychiatry (IPUB), Federal University of Rio de

Janeiro (UFR]), Rio de Janeiro, Brazil

Virtual Reality in Mental Health Laboratory (RVSM) - Institute of Psychiatry (IPUB), Federal University of Rio de

Janeiro (UFR]), Rio de Janeiro, Brazil
‘Atipicamente ABA, Rio de Janeiro, Brazil

© 2026 The Author(s). Published by Bentham Open.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public
License (CC-BY 4.0), a copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are

credited.

@ CrossMark

Received: November 05, 2025

*Address correspondence to this author at the Center for Neuroscience, Neurodiversity Institute, Nova Iguagu-R], Brazil;
LABPR - Panic and Respiration Laboratory (LABPR) - Institute of Psychiatry (IPUB), Federal University of Rio de Janeiro
(UFRYJ), Rio de Janeiro, Brazil and Virtual Reality in Mental Health Laboratory (RVSM) - Institute of Psychiatry (IPUB),
Federal University of Rio de Janeiro (UFR]), Rio de Janeiro, Brazil; E-mail: secm80@gmail.com

Cite as: Machado S, Paes F, Condal H, Lima J. From Clinic to Home: Empowering Parents with Naturalistic Developmental
Behavioral Interventions for Autism Spectrum Disorders. Clin Pract Epidemiol Ment Health, 2026; 22: e17450179451314.

http://dx.doi.org/10.2174/0117450179451314260330102440

1. INTRODUCTION

The potential of programs that empower parents to
intervene in the development of children with autism
(ASD) is unquestionable. When parents become
protagonists in the intervention, therapeutic support
becomes a natural part of daily life. This approach
promotes skill generalization and increases intervention
intensity in a sustainable and cost-effective manner [1,2].
We are facing a paradigm shift; instead of the traditional
clinic-centered model, learning opportunities are
incorporated into the family's daily routines and
interactions [2]. However, for clinicians and families
navigating a field replete with methodologies from the
comprehensive Early Intervention Denver Model (ESDM)
and Pivotal Response Treatment (PRT), which focus on
crucial skills, to the structured coaching of ImPACT
(Improving Parents as Communication Teachers) and the
engagement-based approach of JASPER (Joint Attention,
Symbolic Play, Engagement, and Regulation), the central
question remains: how to define the most appropriate
starting point?

Ouyang and colleagues’ sophisticated network meta-
analysis [3] advances the discussion by making a crucial
contribution: it goes beyond the generic question of
effectiveness and moves toward a detailed, data-driven
understanding of comparative effectiveness. Their results
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do not simply confirm that Naturalistic and Developmental
Behavioral Interventions (NDBIs) work; they point to a
smarter, more personalized, and sequential approach to
delivering them, tailored to each family's individual needs
and priorities. Building on this comparative approach, the
evidence suggests that clinical goals should guide
intervention selection. If the primary clinical goal is to
accelerate a child’s language and motor development
directly and efficiently, ESDM emerges as a particularly
powerful tool. Ouyang et al. [3] found ESDM to be
specifically effective in these critical domains compared to
TAU (SMD = 0.41 for language; SMD = 0.44 for motor
skills), a result strongly corroborated by earlier seminal
studies [4,5]. This suggests a logical clinical pathway:
after establishing basic parental fidelity and confidence
through an initial program like ImPACT, transitioning to a
more comprehensive, child-directed model like ESDM
could maximize developmental gains across broader areas,
consistent with the implementation science literature on
staged intervention approaches [3].

2. THE STEPPED-CARE MODEL

For children who continue to struggle with core social
communication challenges despite foundational support,
PRT may represent the highest tier of intervention. The
network meta-analysis ranked it highest for improving
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both social (74.1%) and language (88.3%) skills [3], but
with a critical caveat: its success is inextricably linked to
achieving high parent fidelity, which, in turn, requires
significant training intensity and support [6]. This makes
PRT less suitable as a universal starting point but
potentially transformative for families who have already
mastered foundational coaching strategies and are
prepared for a more intensive, pivotal behavior-focused
approach, as demonstrated in advanced parent training
studies [7]. The clear variation in intervention strengths
and prerequisites naturally leads to the question of how to
systematically organize their delivery. This is where the
concept of a structured care model becomes essential. The
evidence on the comparative effectiveness of interventions
strongly supports the adoption of a stepped-care model
[2]. This model ushers in a new way of thinking,
abandoning the standardized approach in favor of a
dynamic, adaptable, and resource-optimizing system,
which aligns with contemporary healthcare delivery
models. Guided by a prioritization logic, interventions are
sequenced based on each family's specific strengths and
evolving needs and capabilities, resulting in a truly
personalized pathway [8].

Within this framework, ImPACT is not seen as a
competitor to ESDM or PRT, but rather as their logical
and indispensable precursor [3]. It serves as an effective
first step, providing parents with the foundational skills
and confidence needed for the process. Its structured,
manualized nature is ideal for building basic competency,
making it the most appropriate starting point for most
families, particularly for those new to therapeutic
techniques [9]. Success in this phase is measured by
significant gains in parents' implementation fidelity, which
serves as the foundation for subsequent steps [4]. Once
this foundation is solidified, ESDM can be introduced as a
second step to promote development more broadly.
Leveraging parents' newfound skills in naturalistic
engagement, the comprehensive ESDM curriculum targets
a broader range of outcomes, such as language and motor
skills, within daily routines. This stage builds parents'
confidence to address developmental goals more
holistically, capitalizing on the established parent
competence [10].

For children who continue to exhibit core social
communication challenges even after this initial support,
PRT is reserved as a third, high-intensity stage. This stage
specifically targets pivotal areas such as motivation and
self-initiation. The model recognizes that the success of
PRT depends on an advanced level of parenting skill,
precisely what the previous stages aim to develop.
Introducing PRT only after proficiency in fundamental
strategies prevents early abandonment and maximizes the
potential for transformative outcomes, consistent with
findings from studies on treatment sequencing [11].

This sequential model respects the family's evolving
capacity. The model is patient- and family-centered,
introducing complexity gradually so as not to overwhelm
parents from the outset. This gradual progression in
intensity is crucial for ensuring long-term adherence,
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reducing family stress, and increasing satisfaction with the
intervention [2]. By matching intervention intensity to
family need and readiness, the stepped-care model
represents a transition from a static allocation of
intervention to a dynamic, efficient, and more equitable
system, promoting better resource utilization [2].

The study by Ouyang et al. [3] also highlights a
persistent challenge in the field of parent-mediated
interventions: the pressing need for standardized,
validated fidelity measurement tools [12]. Fidelity is a
crucial mediator of outcomes, but its assessment remains
inconsistent across studies and clinical settings, as noted
in implementation science research [13]. The effectiveness
of the stepped-care model depends entirely on the ability
to accurately assess parents' fidelity at each stage to
determine the transition point. In addition to the
limitations already mentioned, it is important to consider
the inherent restrictions of network meta-analysis design.
The validity of indirect comparisons and effectiveness
rankings presupposes the absence of inconsistencies and
the transitive comparability of the included studies. It is
fair to point out that our review encounters a common
limitation in this field: the diversity of studies. Children
with different profiles received interventions of varying
intensity and duration, measured with different
instruments. Furthermore, with most of the data
originating from the USA, it is worth asking: would the
same benefits be maintained in countries with different
family structures and public support? Culture is a
fundamental ingredient in family dynamics, and it
inevitably influences how parents receive and apply
intervention strategies. Although we have employed
random-effects models and sensitivity analyses to mitigate
some of these issues, these sources of heterogeneity
should be considered when interpreting our findings.

3. IMPLEMENTATION FIDELITY AS A CORE
CHALLENGE

The significant variation in implementation fidelity
observed across interventions and studies serves as an
important warning: the key to the success of these
programs lies not solely in the manual's content, but
rather in the quality, consistency, and skill with which
parents apply the strategies in their daily routines. This
inconsistency directly threatens the internal and external
validity of scientific findings. In the absence of reliable
methods for measuring implementation, it becomes
extremely difficult to isolate the true effect of the
intervention, distinguish between an ineffective model and
an effective one applied inappropriately, or identify which
components produce changes, a difficulty widely
recognized in the intervention research literature [14].

The problem is compounded by the lack of
standardization in the field, which constitutes a significant
obstacle to comparative effectiveness studies. When
studies use different and often unvalidated fidelity scales,
accurate comparison of results across studies or synthesis
of evidence in meta-analyses becomes virtually impossible.
This current scenario makes it difficult to understand
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which interventions work, for which child profiles, and in
which contexts, consequently slowing the advancement of
evidence-based practice [15].

4. CLINICAL AND RESEARCH IMPLICATIONS

The implications extend decisively to clinical practice.
For therapists, the lack of a unified instrument
complicates the process of supervising and guiding
parents. This limits their ability to provide accurate, data-
driven feedback, personalize support, and make informed
decisions about transitioning to more complex intervention
models. For families, this gap can translate into missed
opportunities for developing specific child skills and,
potentially, suboptimal outcomes, highlighting the clinical
consequences of current measurement limitations [16].
Given this context, it is imperative that future research
prioritize the development and validation of unified fidelity
instruments that are simultaneously psychometrically
robust and practical for real-world use.

These tools must be able to capture the core
components of NDBIs, such as environmental
arrangement, responsive interaction, and naturalistic
teaching episodes, while also being sensitive enough to
detect nuances in the quality of implementation. Investing
in this area of measurement is not a secondary concern,
but a fundamental prerequisite for advancing the field, as
emphasized in measurement science literature [17]. This
will enable a more precise understanding of the
mechanisms of change, facilitate the replication of
successful results, and ultimately ensure that the potential
of parent-led interventions is fully realized by each family.

The strategic integration of digital health tools
presents a promising pathway to address these
implementation challenges and operationalize the stepped-
care model. Telehealth platforms can dramatically
increase access to initial parent coaching and ongoing
supervision, particularly for families in remote or
underserved areas [3]. Furthermore, mobile applications
can support parents in daily practice by providing just-in-
time reminders of strategies, facilitating progress
tracking, and offering structured video examples,
effectively functioning as a portable fidelity support
system. Perhaps most innovatively, emerging technologies
such as Virtual Reality (VR) have the potential to create
controlled yet ecologically valid training environments
where parents can safely practice and refine their
intervention skills before applying them in complex real-
world interactions with their child [18]. By leveraging
these technologies, we can not only mitigate the current
barriers of cost and access but also enhance the quality,
scalability, and personalization of parent-mediated
interventions, making the journey from clinic to home
more efficient and effective.

CONCLUSION

In summary, contemporary systematic reviews, such as
the one conducted by Ouyang et al. [3], go beyond simply
prioritizing interventions; they outline a pragmatic clinical
roadmap. The integration of strategic selection, a phased

care architecture, and rigorous fidelity assessment allows
us to overcome the fruitless search for a single “ideal”
intervention. By adopting a strategic, sequential, and
deeply personalized parent coaching approach, we can
optimize the use of limited resources and respect each
family's learning pace. The result is the provision of more
individualized, sustainable, and effective care for children
with autism, truly extending support far beyond the
confines of the therapy room, representing the future
direction of autism intervention services [19]. Ultimately,
this integrated vision, where evidence-based protocols are
dynamically tailored to individual family needs, heralds a
new paradigm in autism care: one that is not only more
personalized and ecological but also profoundly more
empowering and sustainable.

AUTHORS’ CONTRIBUTIONS

It is hereby acknowledged that all authors have
accepted responsibility for the manuscript's content and
consented to its submission. They have meticulously
reviewed all results and unanimously approved the final
version of the manuscript.

LIST OF ABBREVIATIONS

PRT = Pivotal Response Treatment

JASPER = Joint Attention, Symbolic Play, Engagement,
and Regulation

NDBIs = Naturalistic and Developmental Behavioral
Interventions

VR = Virtual Reality

FUNDING

None.
CONFLICT OF INTEREST

Sergio Machado is the Editorial Advisory Board
member of the Clinical Practice & Epidemiology in Mental
Health Journal.

ACKNOWLEDGEMENTS
Declared none.

REFERENCES

[1] Tripathi I, Moody CT, Laugeson EA. Parent perspectives on
treatment: A mixed methods analysis of peers® for preschoolers.
Autism 2024; 28(2): 390-402.
http://dx.doi.org/10.1177/13623613231172314 PMID: 37306138

[2] Bradshaw J, Wolfe K, Hock R, Scopano L. Advances in supporting
parents in interventions for autism spectrum disorder. Pediatr
Clin North Am 2022; 69(4): 645-56.
http://dx.doi.org/10.1016/j.pcl.2022.04.002 PMID: 35934491

[3] Ouyang Y, Feng J, Wang T, Xue Y, Mohamed ZA, Jia F.
Comparison of the efficacy of parent-mediated NDBIs on
developmental skills in children with ASD and fidelity in parents:
A systematic review and network meta-analysis. BMC Pediatr
2024; 24(1): 270.
http://dx.doi.org/10.1186/s12887-024-04752-9 PMID: 38664754

[4] Yoder PJ], Stone WL, Edmunds SR. Parent utilization of ImPACT
intervention strategies is a mediator of proximal then distal social
communication outcomes in younger siblings of children with
ASD. Autism 2021; 25(1): 44-57.


http://dx.doi.org/10.1177/13623613231172314
http://www.ncbi.nlm.nih.gov/pubmed/37306138
http://dx.doi.org/10.1016/j.pcl.2022.04.002
http://www.ncbi.nlm.nih.gov/pubmed/35934491
http://dx.doi.org/10.1186/s12887-024-04752-9
http://www.ncbi.nlm.nih.gov/pubmed/38664754

4 Clinical Practice & Epidemiology in Mental Health, 2026, Vol. 22

[10]

[11]

http://dx.doi.org/10.1177/1362361320946883 PMID: 32811160
Dawson G, Rogers S, Munson ], et al. Randomized, controlled trial
of an intervention for toddlers with autism: The early start denver
model. Pediatrics 2010; 125(1): e17-23.
http://dx.doi.org/10.1542/peds.2009-0958 PMID: 19948568

de Korte MWP, Kaijadoe SPT, Buitelaar JK, Staal WG, van
Dongen-Boomsma M. Pivotal response treatment (PRT) - Parent
group training for young children with autism spectrum disorder:
A qualitative study on perspectives of parents. J Autism Dev
Disord 2022; 52(12): 5414-27.
http://dx.doi.org/10.1007/s10803-021-05397-8 PMID: 35083605
Lee ], Lim ], Kang S, et al. Mobile app-assisted parent training
intervention for behavioral problems in children with autism
spectrum disorder: Pilot randomized controlled trial. JMIR Human
Factors 2024; 11: €52295.

http://dx.doi.org/10.2196/52295 PMID: 39466295

Wainer AL, Arnold ZE, Leonczyk C, Valluripalli Soorya L.
Examining a stepped-care telehealth program for parents of
young children with autism: A proof-of-concept trial. Mol Autism
2021; 12(1): 32.

http://dx.doi.org/10.1186/s13229-021-00443-9 PMID: 33964979
Ingersoll B, Frost KM, Straiton D, Ramos AP, Howard M. Relative
efficacy of self-directed and therapist-assisted telehealth models
of a parent-mediated intervention for autism: Examining effects
on parent intervention fidelity, well-being, and program
engagement. ] Autism Dev Disord 2024; 54(10): 3605-19.
http://dx.doi.org/10.1007/s10803-023-06092-6 PMID: 37751096
Yang Y, Wang H, Xu H, Yao M, Yu D. Randomized, controlled trial
of a mixed early start denver model for toddlers and preschoolers
with autism. Autism Res 2023; 16(8): 1640-9.
http://dx.doi.org/10.1002/aur.3006 PMID: 37565317

Gengoux GW, Abrams DA, Schuck R, et al. A pivotal response
treatment package for children with autism spectrum disorder: An
RCT. Pediatrics 2019; 144(3): e20190178.
http://dx.doi.org/10.1542/peds.2019-0178 PMID: 31387868

[12]

(18]

Machado et al.

Sone BJ, Kaat AJ, Roberts MY. Measuring parent strategy use in
early intervention: Reliability and validity of the naturalistic
developmental behavioral intervention fidelity rating scale across
strategy types. Autism 2021; 25(7): 2101-11.
http://dx.doi.org/10.1177/13623613211015003 PMID: 34030519
Proctor E, Silmere H, Raghavan R, et al. Outcomes for
implementation research: Conceptual distinctions, measurement
challenges, and research agenda. Adm Policy Ment Health 2011;
38(2): 65-76.

http://dx.doi.org/10.1007/s10488-010-0319-7 PMID: 20957426
Dane AV, Schneider BH. Program integrity in primary and early
secondary prevention: Are implementation effects out of control?
Clin Psychol Rev 1998; 18(1): 23-45.
http://dx.doi.org/10.1016/S0272-7358(97)00043-3 PMID: 9455622
Perepletchikova F, Kazdin AE. Treatment integrity and
therapeutic change: Issues and research recommendations. Clin
Psychol Sci Pract 2005; 12(4): 365-83.
http://dx.doi.org/10.1093/clipsy.bpi045

Stahmer AC, Rieth SR, Dickson KS, Feder J, Burgeson M, Searcy
K, et al. Training teachers to use evidence-based practices for
autism: Examining procedural implementation fidelity. Psychol
Sch 2017; 54(5): 568-83.

http://dx.doi.org/10.1002/pits.21815 PMID: 25593374

Mowbray CT, Holter MC, Teague GB, Bybee D. Fidelity criteria:
Development, measurement, and validation. Am J Eval 2003;
24(3): 315-40.

http://dx.doi.org/10.1177/109821400302400303

Machado S, Ferreira-Garcia R, Gongalves LL, Carta MG,
Appolinario JC, Nardi AE. Virtual reality as a neuroaffirmative tool
for autistic individuals: progress and limitations. Braz J Psychiatry
2025.

http://dx.doi.org/10.47626/1516-4446-2025-4571 PMID: 41433041
Kasari C, Patterson S. Interventions addressing social impairment
in autism. Curr Psychiatry Rep 2012; 14(6): 713-25.
http://dx.doi.org/10.1007/s11920-012-0317-4 PMID: 23055002

DISCLAIMER: The above article has been published, as is, ahead-of-print, to provide early visibility but is not the final version.
Major publication processes like copyediting, proofing, typesetting and further review are still to be done and may lead to changes in
the final published version, if it is eventually published. All legal disclaimers that apply to the final published article also apply to this
ahead-of-print version.



http://dx.doi.org/10.1177/1362361320946883
http://www.ncbi.nlm.nih.gov/pubmed/32811160
http://dx.doi.org/10.1542/peds.2009-0958
http://www.ncbi.nlm.nih.gov/pubmed/19948568
http://dx.doi.org/10.1007/s10803-021-05397-8
http://www.ncbi.nlm.nih.gov/pubmed/35083605
http://dx.doi.org/10.2196/52295
http://www.ncbi.nlm.nih.gov/pubmed/39466295
http://dx.doi.org/10.1186/s13229-021-00443-9
http://www.ncbi.nlm.nih.gov/pubmed/33964979
http://dx.doi.org/10.1007/s10803-023-06092-6
http://www.ncbi.nlm.nih.gov/pubmed/37751096
http://dx.doi.org/10.1002/aur.3006
http://www.ncbi.nlm.nih.gov/pubmed/37565317
http://dx.doi.org/10.1542/peds.2019-0178
http://www.ncbi.nlm.nih.gov/pubmed/31387868
http://dx.doi.org/10.1177/13623613211015003
http://www.ncbi.nlm.nih.gov/pubmed/34030519
http://dx.doi.org/10.1007/s10488-010-0319-7
http://www.ncbi.nlm.nih.gov/pubmed/20957426
http://dx.doi.org/10.1016/S0272-7358(97)00043-3
http://www.ncbi.nlm.nih.gov/pubmed/9455622
http://dx.doi.org/10.1093/clipsy.bpi045
http://dx.doi.org/10.1002/pits.21815
http://www.ncbi.nlm.nih.gov/pubmed/25593374
http://dx.doi.org/10.1177/109821400302400303
http://dx.doi.org/10.47626/1516-4446-2025-4571
http://www.ncbi.nlm.nih.gov/pubmed/41433041
http://dx.doi.org/10.1007/s11920-012-0317-4
http://www.ncbi.nlm.nih.gov/pubmed/23055002

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. THE STEPPED-CARE MODEL
	3. IMPLEMENTATION FIDELITY AS A CORE CHALLENGE
	4. CLINICAL AND RESEARCH IMPLICATIONS
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


