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Abstract
Globally there is an increasing focus on interventions that are culturally relevant for children and families from
diverse cultural, racial, and ethnic groups. We conducted a scoping review to evaluate what populations have been
included in the caregiver research related to established naturalistic developmental behavioral interventions for
children with autism spectrum disorder (ASD). We also evaluated the extent to which these interventions have
developed or adapted to be culturally relevant for use with caregivers of children with ASD using the Cultural
Adaptation Checklist. 70 studies met the inclusion criteria. Our review noted a paucity of research with diverse
populations, and lack of description related to cultural adaptations of these interventions. Descriptions related to

cultural adaptations tended to focus the least on persons, goals, and methods. Clinicians and researchers are
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encouraged to engage in cultural adaptations of interventions in consultations with communities in order to enhance

interventions for culturally diverse groups.

Keywords: Autism Spectrum Disorders, cultural adaptations, cultural adaptation checklist, naturalistic

developmental behavioral interventions
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Cultural Considerations in Caregiver Implemented Naturalistic Developmental Behavioral Interventions: A
Scoping Review

Within the United States autism spectrum disorder! (ASD) is estimated to impact 1 in every 44 children
(Maenner et al. 2021). While worldwide estimates are lower (i.e., 1 in every 100 children; Zeidan et al. 2022), ASD
impacts children worldwide. Children require the support from family members and practitioners to make
developmental gains, but children with ASD require evidence-based interventions to support development. Despite
the long history of diversity in the United States (Colby & Ortman 2014), South Africa (Dada et al. 2017; Donohue
& Bornman 2014), and other countries (Zhang 2019), many existing evidence-based interventions have not been
tested and implemented with diverse populations (Wong et al. 2015) with most originally developed for English-
speaking families from non-diverse backgrounds (Davenport et al. 2018). As such, barriers are often encountered
when implementing these interventions with diverse populations nationally and internationally (Kumpfer et al.
2017). There is an increasing need for interventions that are culturally relevant and subsequent adaptations to
existing evidence-based interventions to ensure they are appropriate for children from a wide range of cultural,
racial, and ethnic groups and their families.
Cultural Adaptation

Cultural adaptation, defined as systematic modification of evidence-based interventions, is the means by
which we can ensure that interventions are accessible, relevant, and effective to the children and families we support
while compatible with their cultural values (Bernal et al. 2009; Smith et al. 2011). This is critical when interventions
are implemented with families who may differ from the cultural group for whom the intervention was originally
developed (Albin et al. 2022). Cultural adaptation should consider the language of the intervention, the content of
the intervention, the methods used within the intervention and research, the goals of the intervention, context of the
intervention (Bernal et al. 1995), and the cultural beliefs, opinions and knowledge of the persons to whom the
intervention will be implemented. For example, if an evidence-based caregiver-mediated intervention is being
delivered to Latinx fathers for whom Spanish is their primary language, it is important to provide the intervention in

Spanish — while avoiding unnecessary jargon. It is also important for the intervention to be appropriate for the needs

L Although we understand the preference for identity first language among autistic self-advocates, we use person
first language throughout this article to reflect the preference of caregivers and the reality that young children have?
may not yet developed an autistic identity.
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of fathers within Latinx cultures, consider the context in which fathers may engage with their child in the
intervention and adjust the content, methods used within the intervention, and goals of the intervention accordingly.
Ideally cultural adaptation occurs during intervention planning and intervention implementation, is iterative in
nature, and involves a variety of stakeholders (Cabassa & Baumann 2013; Lee et al. 2023).
Cultural Adaptation Tools

The need for cultural adaptation of evidence-based interventions has led to the creation of cultural
adaptation tools. One such tool is the Cultural Adaptation Checklist (CAC; Lee et al. 2023) which was developed to
ensure appropriate cultural adaptation of evidence-based interventions in ASD research (see content of the tool in
Figure 1). The CAC was developed by using a foundational framework and reviewing literature to identify
indicators and was verified by experts in the field. The CAC comprises two main categories: adaptation of the
intervention and implementation of the intervention. These categories are applied across seven dimensions:
language, persons, content, goals, methods, context, and process. The authors of the CAC point out the need for
partnership between academics/researchers and community members to ensure that adaptations are appropriate. The
nature of equal partnerships between community and academics/researchers is pivotal to ensure that adaptations are
acceptable to the community. The CAC can be used to appraise the quality of cultural adaptations clinically and
within the literature, as is done in this scoping review.
Naturalistic Developmental Behavioral Interventions

Naturalistic Developmental Behavioral Interventions (NDBIs) are one category of evidence-based
interventions often utilized with children with ASD and their caregivers (Schreibman et al. 2015). Although a form
of caregiver mediated intervention, NDBIs merge developmental and behavioral perspectives and are carried out
with partners in naturalistic settings (Schreibman et al. 2015), including caregivers in home settings. Although not
an exhaustive list, Schreibman and colleagues (2015) identified nine NDBIs in their seminal article: Early Start
Denver Model (ESDM; Dawson et al. 2010), Enhanced Milieu Teaching (EMT; Kaiser & Hester 1994), Incidental
Teaching (IT; Hart & Risley 1975), Joint Attention Symbolic Play Engagement and Regulation (JASPER; Kasari et
al. 2006), Pivotal Response Training (PRT; Koegel & Koegel 2006), Project INPACT (Improving Parents As
Communication Teachers; Ingersoll & Wainer 2013), Reciprocal Imitation Training (RIT; Ingersoll,2010), Social
Communication/Emotional Regulation/Transactional Support (SCERTS; Prizant et al. 2003), and Early

Achievements (Landa et al. 2011).
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Existing Reviews Related to NDBIs

Numerous reviews have been conducted related to caregiver mediated intervention (see Dubay, 2022) and
caregiver implemented NDBIs. Most caregiver-mediated NDBI reviews have focused on their efficacy (see Baril &
Humphreys 2017; Bozkus-Genc & Yucesoy-Ozkan 2016; Pacia et al.,2022; Waddington et al. 2021a; Wang et al.
2022). Others have focused on dosage (Ma et al. 2021), intervention modes (Boisvert & Hall 2014), and training
procedures (Lang et al. 2009). Apart from Dubay’s review (2022) and a few NDBI focused reviews (see Lang et al.
2009; Lim et al. 2019; Trembath et al. 2019), reports on cultural adaptations are rare. While there have been no
previous systematic or scoping reviews on the cultural adaptation of caregiver-implemented interventions specific to
NDBI’s, the scoping review of cultural adaptation to parent-implemented communication interventions conducted
by Albin et al. (2022), included only one NDBI that focused on children with ASD (ESDM; Zhou et al. 2018).
Using the Ecological Validity Framework, this study only noted adaptations to content and context.
Present Study

Despite their classification as evidence-based practices (Shreibman et al. 2015), and extensive literature
related to many of these NDBISs, the level to which these nine NDBIs (i.e., ESDM, EMT, IT, JASPER, Project
IMPACT, RIT, SCERTS, Early Achievements) are appropriate for children and their families from culturally,
racially, and ethnically diverse groups has not been explored. However, use of cultural adaptation is likely to support
caregiver involvement, engagement, and buy-in (Larson et al., 2020). To fill this gap, we conducted a scoping
review of the published peer-reviewed literature for these interventions and evaluated the level to which each has
been developed or adapted to be culturally relevant to diverse groups. We posed the following research questions:
() To what extent have the nine identified NDBIs for children with ASD and their families been implemented with
participants from culturally and linguistically diverse groups (e.g., country, ethnicity/racial group, socioeconomic
status, language, etc.)?; (b) In studies that have included diverse populations, to what extent have the nine identified
NDBIs been culturally adapted?; and (c) What adaptation strategies (as outlined in the CAC) have been utilized in
NDBIs for individuals with ASD and their families?

Method

We conducted a scoping review (Arskey & O’Malley 2005) to address the aforementioned research

questions. Our research team consisted of five individuals with doctoral level training/degrees in the areas of special

education, child development, and speech language pathology, with training and expertise in autism and behavioral
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sciences. Our team had vast experience developing and carrying out NDBIs in a variety of low and high resource
countries, across culturally and linguistically diverse groups, and conducting reviews of interventions (including
scoping reviews). The protocol was registered with the Open Science Framework and can be found at [blinded for
review]. We followed procedures similar to those identified in Davenport et al. (2018) including database, journal,
and ancestral searches. Interviews were also conducted with authors of the identified NDBIs to ensure non-
published information about cultural adaptations were adequately captured.

Search, Screening, and Interview Procedures

We began by searching five databases: ProQuest (all), EBSCOHost, Web of Science, Scopus, and Africa-
wide Information. Then we conducted ancestral searches of all relevant studies and literature reviews that were
found in initial searches and conducted journal searches of journals where three or more relevant articles were found
in initial searches. This included the following journals: Autism, Autism Research, Journal of Autism and
Developmental Disorders, and Journal of Positive Behavior Interventions. Search terms comprised the following:
autism spectrum disorder or autism or autistic or ASD AND Early Achievements or Early Start Denver Model or
Enhanced Milieu Teaching or Incidental Teaching or JASPER or Pivotal Response Training or Project INPACT or
Reciprocal Imitation Training or SCERTS. Given the broad range of terms that can be used for caregivers we did not
include search terms related to caregivers, instead we identified relevant articles during screening. Original searches
took place in December 2021 and were then repeated in August 2023 to capture new publications between 2022 and
August 2023. Figure 2 illustrates the search process.

Articles were independently screened, using an excel sheet, to ensure they met inclusion criteria. Articles
were included if they (a) had caregivers of individuals with ASD as participants; (b) occurred in a home or
community setting; (c) were published in a peer-reviewed journal; (d) published in English; and (e) published
through August 2023. We included articles regardless of research design, but did not include literature reviews, or
dissertations. For relevant literature reviews that were found in searches we conducted an ancestral search to capture
any relevant articles that may not have been included in our other searches. For any relevant dissertations found
within the original searches we searched for a published article. Screening was carried out independently by two
research team members. Any disagreements were discussed until consensus was reached. Screening reliability

between research members was calculated by taking the number of agreements divided by the total number of
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articles and multiplying by 100 to determine a percentage agreement. Abstract screening agreement was 93% (range
= 87%-100%), full text was 85% (range = 84%-92%).

After searches were complete we identified the most commonly listed authors within studies for each NDBI
and reached out to them via email to ensure our included studies did not miss any relevant literature and provide
additional context related to cultural adaptations that may not be included within the published literature. Within the
email correspondence, we shared our included article list for the NDBI, asked the author if they had any additional
article recommendations, and requested an interview to gain additional information about cultural or language
adaptations. In total six authors were interviewed for five of the interventions. Some authors indicated that they had
no knowledge of cultural or language adaptations for the intervention and therefore declined an interview. In other
cases authors referred us to other individuals to whom we reached out to conduct an interview. The following broad
questions were asked during interviews: To your knowledge has the intervention had any language adaptations
beyond being provided in English?; To your knowledge has the intervention had any cultural adaptations?; and Is
there anything we didn’t cover that you think might be relevant? Follow up questions were asked as needed (e.g.,
What did the translation process look like?; Please describe the process adapting the intervention for families with
cultural and linguistic diversity?; Did you make any adjustments to intervention delivery based on cultural context -
can you describe?). Interviews were recorded, transcribed, and notes were taken during each interview. Interviews
took an average of 30 min (range = 20-40).

Data Extraction and Coding

Data extraction and coding included three steps. First, we identified and recorded descriptive data (i.e.,
NDBI, country where study took place, intervention setting, language in home, family income, caregiver age,
gender, race/ethnicity, employment, education, child age, gender, race/ethnicity) from each included study. Training,
instructions, and examples for each category of extraction were provided to the research team to ensure uniformity
in extraction and reporting. Data were recorded in a spreadsheet by one member of the research team and were
checked for accuracy by a second team member. If data were not reported within the study, not reported was listed.
Disagreements were discussed until consensus was reached.

Next data were coded to capture any relevant details within included articles or interviews related to the
CAC. This included the process, language, persons, content, goals, methods, and context (see Supplemental file

Table 2 for details about each dimension) that occurred during adaptation planning and implementation. Examples
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of each of these types of adaptation were gathered inductively within studies and recorded within a spreadsheet for
each NDBI so we could observe overarching findings for each NDBI. We also inductively extracted and recorded
examples of each adaptation from author interviews within the spreadsheet. Information was extracted and recorded
by one member of the research team. Because of the qualitative nature of the information gathered, a second
member of the team checked data for accuracy. If information about cultural adaptation was not reported within the
study, not reported was listed. Disagreements were discussed until consensus was reached. After all coding was
complete each NDBI was looked at collectively to understand the level of cultural adaptation that has taken place for
that NDBI.
Results

Results from this scoping review provide important insights into the cultural adaptations of existing NDBIs.
Of the 70 articles (references provided in the supplemental file) and 6 authors that were interviewed we gained
information to understand the inclusion of culturally and linguistically diverse participants within studies, cultural
adaptations of the interventions, and types of adaptation strategies that have been utilized. The supplemental
materials provide a list of included articles and a table of the descriptive data from the studies organized by each
included NDBI, details related to the CAC for each study can be obtained by contacting the first author. We did not
find any relevant articles for Early Achievements or SCERTS because these interventions were not carried out with
caregivers in home or community settings. Therefore, no results are provided for those interventions. We provide
results for the other NDBIs.
Enhanced Milieu Teaching

One study was included in the scoping review related to EMT (Alpert & Kaiser 1992). Although several
caregiver focused studies were found many were not with children with ASD, or were not carried out in naturalistic
settings. In this single case design study no details were provided related to race/ethnicity of caregiver or child
participants. Additionally, no information was provided about language in the home, caregiver education,
employment, marital status, or family income level.

We reached out to the two authors (representing 100% of the included articles) to conduct interviews to
gain additional insights about cultural adaptations, but neither were available and instead provided us with the
intervention website to ensure we captured all relevant studies. Given only one study is included for this

intervention, the details of cultural adaptation are limited. Within the included study no detail was provided for the
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following dimensions: language, persons, content, goals, methods, or context. The only mention of adaptation was
in the process dimension. Alpert and Kaiser (1992) detailed using a handout and video of the intervention to support
implementation.

Early Start Denver Model

Twenty-four studies were included in the scoping review related to ESDM. Studies were conducted in
Australia, Brazil, Canada, China, Italy, New Zealand, South Africa, Switzerland, and United States. Only some
studies reported details related to caregiver or child race/ethnicity, though those that did indicated a range of
racial/ethnic identities among participants. Some studies reported family income, caregiver marital status,
employment, and education which varied among participants.

Although we reached out to three authors (representing 46% of the included studies), none were aware of
any cultural adaptations that had been conducted for ESDM and therefore declined an interview. Within the studies
there was some evidence of adaptation in all of the CAC dimensions, but details were limited. In the process
dimension, three studies were detailed as pilot studies for ESDM (Abouzeid et al. 2020; Vismara et al. 2013; Zhang
et al. 2019). Abouzeid et al. (2020) mentioned the use of coaching to support individualization of the intervention,
input was also sought from community stakeholders and revisions were made based on this feedback. In the
language dimension, Abouzeid et al. (2020) and Qu et al. (2022) both conducted language translation, but the
process that occurred related to translation was not detailed. Participants in Ogilvie and McCrudden (2017) were
prompted to share their understanding of key concepts to ensure language was understood, while Waddington et al.
(2021b) adjusted terms based on participant understanding.

In the dimension persons and content, there was some evidence to indicate cultural adaptations. Related to
persons, researchers partnered with caregivers/coaches (Abouzeid et al. 2020), obtained feedback from stakeholders
(Abouzeid et al. 2020; Ogilvie & McCrudden 2017), and engaged in recruitment through state EI or public health
programs (Devescovi et al., 2022; Gaines et al., 2022; Rooks-Ellis et al., 2020) and local community based
organizations (Abouzeid et al. 2020). Thirteen studies indicated developing rapport with community stakeholders as
part of the intervention delivery. Related to content three studies considered participant desires related to outcomes
(Malucelli et al. 2021; Qu et al., 2022; Waddington et al. 2021b), and six checked in to evaluate participant

understanding of, and agreement with, the rationale of the intervention (Abouzeid et al. 2020; Malucelli et al. 2021;
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Ogilvie & McCrudden 2017; Rogers et al. 2019; Vismara et al. 2018; Waddington et al., 2022). Three studies were
reported as pilots for the intervention (Abouzeid et al. 2020; Vismara et al. 2013; 2019; Zhang et al. 2019).

Studies also provided details about the goals, methods, and context. Ten studies included collaboration with
caregiver participants to identify goals. Fourteen studies included established rating scales to assess goals, but the
cultural appropriateness of these scales was often not detailed. Two other studies indicated using scales that were
culturally appropriate (i.e., authentic assessment, measures normed within cultural context; Rogers et al. 2019; Zhou
et al. 2018), and seven measured social validity. Some studies indicated planning for sustainability and retention by
providing childcare (Estes et al. 2014), providing home-based therapy (e.g., Ogilvie & McCrudden 2017),
scheduling sessions when it was convenient for the family (e.g., Rooks-Ellis et al. 2000), or providing a manual to
families (Franz et al., 2022; Liu et al, 2023; Qu et al., 2022). Seven studies used diverse recruitment methods with
community agencies, pediatricians, caregiver advocacy groups, hospital clinics, EI programs, public health systems,
and websites. Two studies provided equipment as needed to caregivers and six noted that materials were available in
accessible modalities. For context, telehealth and providing intervention in home/community based settings was
utilized.

Incidental Teaching

Three studies were included in the scoping review related to IT. Only one study reported the country in
which it was conducted (Japan; Hong et al. 2018). No studies reported information about caregiver race/ethnicity,
one study reported child race/ethnicity (Charlop-Christy & Carpenter 2000). None of the studies reported language
in the home (although we suspect Japanese in the case of Hong et al. 2018), caregiver education, employment,
marital status, or family income level.

Although we reached out to three authors (representing 67% of the included articles) they were not aware
of any cultural adaptations that had been conducted for IT and therefore declined to interview. Among the studies
there was minimal evidence of adaptations in the dimensions process, persons, or context . Only one study (Hong et
al. 2018) indicated engaging with community stakeholders during intervention planning; in this study mothers and
behavioral therapists were consulted to determine the target behavior. However, all three studies chose an to deliver
the intervention in the participant’s home. In the dimensions language and content, minimal information was
provided within studies. The study carried about by Hong et al. (2018) included language translation to Japanese,

but it was not clear if the translation was culturally appropriate or if it included forward and backward translation.
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Hsieh et al. (2011) provided a definition of IT to caregivers. Adaptations in the content dimension primarily
occurred based on information provided by participants about the desired outcomes and the intervention rationale.
Adaptation was most evident within studies related to goals. Each study used culturally appropriate measures, and
two assessed social validity. No details were provided within studies related to methods.

JASPER

Two research studies, represented across six articles, were included in the scoping review related to
JASPER. One of the studies was reported to be conducted in the United States. Within both studies, child
race/ethnicity was reported and included children from Hispanic, Asian/Pacific Islander, Multiracial, White, and
African American backgrounds. Caregiver race/ethnicity was reported in one study and included the same
race/ethnicity of children. Family income and language used in the home was reported only in Carr et al. (2016),
while Kasari et al. (2015) reported caregiver education.

We reached out to two authors (representing 100% of included articles), one of whom completed an
interview. Among the included studies there were few details about cultural adaptations, but the author interview
provided some information about cultural adaptation that is not detailed within the published literature. In the
process and language dimensions details of adaptations were noted in one study and within the author interview.
Carr et al. (2016) ensured they included families from diverse backgrounds and conducted the intervention in the
caregiver’s preferred language. During the interview the author discussed an advisory board that included
community members who bicultural/bilingual, pilot testing of the intervention protocol before formal research
began, and intervention translation into Spanish. Although a consensus method was used with advisory board to
ensure accurate translation, forward/backward translation was not used. All but one article (Kasari et al. 2015)
detailed the dimension goals. The behaviors that were measured were relevant across cultures (e.g., caregiver
response, engagement, child engagement). Within the interview we learned that social validity was measured
although this was not reported in studies.

Studies did not detail the dimensions persons and content, however the interview with the author provided
some insights. An advisory board met monthly and was comprised of community stakeholders and researchers used
community based participatory research methods to engage with key stakeholders. Use of terms was determined by
the advisory board and a pilot was used to ensure adjustments were appropriate. The dimensions of method and

context were detailed in Carr et al. (2016); sessions were conducted in homes/community settings at times



CULTURAL CONSIDERATIONS IN CAREGIVER NDBIS 10

convenient for families. Within the interview we learned that feedback was obtained from the advisory board to
inform delivery, and the intervention was conducted in homes.
Pivotal Response Training

Eighteen articles, representing seventeen studies, were included in the scoping review related to PRT. The
studies were carried out in Canada, the Netherlands, and the United States. Within the studies family, the
characteristics of the caregiver, and child were reported inconsistently. Nine studies reported child race/ethnicity,
while four reported caregiver race/ ethnicity. A few studies reported caregiver marital status, employment, and
education. Only three reported family income, and four reported family language, which was predominately English.

We reached out to four authors (representing 61% of included articles), and conducted an interview with
one of these authors. Within studies no details were provided for the following dimensions: process, language, or
persons. Yet, the author interview provided some details for these dimensions including seeking feedback from the
community and caregivers, use of bilingual and bicultural translators, and translation of the intervention into
numerous languages (i.e., Chinese, Spanish, Portuguese, Arabic, Greek) by international students involved in the
research process. In the dimensions of content and goals, eight of the studies reported providing choice to families
related to goals, routines, and/or materials used within the intervention. All but one study (Symon et al. 2005)
detailed the dimension goals. The behaviors that were measured were relevant across cultures (e.g., caregiver
fidelity of PRT implementation, child communication). Formal measures were also used within three studies, but the
appropriateness to the culture of participants was unclear. Social validity measures with caregivers were reported
within eight of the studies.

Related to the dimensions methods and context, within twelve studies all aspects of intervention were
carried out in homes or other natural settings. Related to recruitment of participants, two studies mentioned utilizing
some diverse methods such as social media, websites, as well as referrals from professionals and agencies.
Additionally, within the intervention planning studies were carried out using telepractice (McGarry et al. 2020),
caregivers were provided with options related to individual or group delivery (see Minjarez et al. 2013), were
supported by an early intervention provider (Smith et al. 2015), or were provided with a self-directed approach
(Nefdt et al. 2010).

Project IMPACT
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Twelve articles, ten of which reported on interventions studies, were included in the scoping review related
to Project IMPACT. The intervention studies were carried out in China, India, the United States, and Zambia. Within
the studies, characteristics of the family, caregiver and child were reported. Six studies reported child race/ethnicity,
while three reported caregiver race/ethnicity. Most of the studies reported caregiver marital status, all but one
reported education, while three reported employment. Five of the articles reported family income, and two reported
family language.

We reached out to two authors (representing 58% of included articles), both participated in an interview.
Within included studies all CAC dimensions were addressed, and cultural adaptations for these dimensions were
further detailed within author interviews. In the area of process and persons numerous details were provided within
studies and author interviews. For example, the adaptation process included pilot studies where partnerships with
key community stakeholders and feedback was used to guide intervention development and adaptation for a wide
range of participants. In the language dimension, studies and interviews indicated use of terminology that was
accessible for caregivers, asking caregivers to ensure understanding of terms and concepts, and use of translation
practices with bilingual/bicultural individuals. Authors indicted that the intervention materials had been translated
into Chinese, Dutch, and Spanish, and two studies included translation of materials into Hindi.

Content, goals, methods, and context dimensions were also addressed within studies and interviews. Some
studies indicated that the content followed the strengths, needs and desires of caregivers and that goals were
identified to address those areas. Methods considered feedback from caregivers related to the study design, use of
telehealth to ensure accessibility of the intervention, and availability of group and individual formats. Within four of
the studies researchers also considered the context and specifically partnered with community agencies to meet the
needs of caregivers from low income backgrounds (see Pickard et al. 2016; 2019).

Reciprocal Imitation Training

Six studies were included in the scoping review related to RIT. Three studies reported being carried out in
the United States. Within the studies family, caregiver, and child characteristics were reported. Two studies reported
caregiver and child race/ethnicity and caregiver education and marital status was reported in four studies. No study
reported on family income and language.

We reached out to two authors (representing 67% of the included studies), both of whom participated in an

interview. Within included studies all CAC dimensions were addressed, and cultural adaptations for these
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dimensions were further detailed within interviews. Related to the dimensions process, language, persons, and
content, although limited information was provided within studies, author interviews provided further detail. Pilots
were noted within two studies (Hall et al. 2019; Wainer et al. 2021) using an iterative process and revisions guided
by caregiver feedback. Community feedback was actively sought through caregiver interviews and rating scales to
understand the acceptability of terms within the intervention. Although translation was not detailed within the
included studies the interviews noted that translation to Spanish occurred using bilingual/bicultural individuals.
Other translation requests were made for intervention materials, but details about that translation process in these
instances were unknown by the authors.

In the dimensions of goals, methods, and context a bit more detail was available within studies and once
again authors provided insight into these dimensions through interviews. To measure goals, various tools and
methods were included such as interviews, fidelity checklists, as well as formal tools. Methods and context in most
studies considered the modality of intervention and aligned this to caregiver preference. Within studies accessibility
was ensured by providing parking reimbursement, and carrying out sessions within the home at times convenient to
the family. Diverse recruitment methods were used in one study (e.g., clinician/community partner referrals, social
media recruitment; Wainer et al. 2021).

Discussion

It is clear from this review that within the literature discussion of cultural adaptation is only beginning to
emerge. Some studies provided very little detail of these adaptations within the intervention related to supporting
caregivers of children with ASD. Author interviews provided additional insight into cultural adaptations that were
not detailed within the published literature, but there is a need for more transparency and inclusion of these details
within the published literature. The most common elements that were missing from the cultural adaptation process
were persons, goals, and methods. Early Start Denver Model and Project INPACT were two NDBIs that covered all
seven dimensions of the CAC. Although there is still room for additional cultural adaptation within these
interventions, we had the most evidence within our scoping review for these interventions.

The limited awareness of the need for cultural adaptation of these NDBIs may be attributed to numerous
factors. First, NDBIs utilize both behavioral and naturalistic approaches. While naturalistic approaches focus on
unique differences and how to apply intervention in the settings in which children engage every day, behavioral

approaches are grounded in a positivist research paradigm which has traditionally focused on the use of objective
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measures and universal explanations of cause and effect (Wolf 1978). Universality of views and experiences across
people was implied in much of the foundational research (Henrich et al. 2010). Individual or cultural nuances and
differences were not emphasized. Culture, as a subjective phenomenon, has traditionally been studied by
anthropologists, using qualitative methods such as ethnography — an approach rarely used by behaviorists (Morelli et
al. 2018). Additionally, behavioral interventions were developed in contexts where the population who received
these interventions was often homogenous — Western, middle class, white, English-speaking families (Henrich et al.
2010). The developers likely came from similar backgrounds and may therefore have reasonably assumed that the
interventions were a good fit. However, much has changed in recent years, necessitating that active steps are taken
to ensure that interventions are a good fit for a broader group of families. There is a growing awareness of diversity,
even within NDBI research. As early as 1978, Wolf made a case for establishing the social validity of applied
behavior analysis, recognizing that ‘objective’ effectiveness studies alone will not guarantee that interventions will
be taken up by families and experienced as helpful and valuable. While exact definitions of social validity differ (see
Snodgrass et al. 2022) some authors link the construct to cultural validity (e.g., Elliott 2017). The need for cultural
and linguistic congruence in interventions for young children with disabilities and their families has been noted in
other fields as well. Soto and Yu (2014), for example, call for the application of a sociocultural framework when
conducing augmentative and alternative communication (AAC) interventions with children who are bilingual.
Limitations and Future Research Directions

Within the studies included in this scoping review numerous limitations were noted. First, many of the
included studies provided little detail about family, caregiver, and child characteristics which makes it difficult to
understand the populations with which these NDBIs have been studied. There is a continuing need for more
transparency and better reporting of participant characteristics within the literature. Journals might consider this as a
reporting requirement to support this effort. Second, limited details were provided within much of the existing
literature related to cultural adaptation. Author interviews gave a deeper understanding of adaptations that have
occurred that were not be detailed within the published literature. There is a need for more transparency of cultural
adaptation within the literature. It should be noted that while the authors we reached out to for interviews
represented authors in most of our included studies, we were unable to reach out to all authors in the 70 included
studies due to limited resources and funding for this project. Thirdly, while authors often refer to translations of the

interventions, the process of translations are not fully disclosed (i.e., Was forward/backward translation conducted?,
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Was linguistic and cultural equivalence addressed?). As a field this is essential so we can better understand what
adjustments have been made to support implementation with specific populations. More transparency should be
provided into the cultural adaptation process when authors publish intervention research.

Given the vast literature in this area, we only included articles that had caregiver participants, were carried
out in natural settings such as homes, were focused on supporting children with ASD, were part of the original nine
NDBIs described by Schreibman et al. (2015), and were published before 2022. As such some literature that details
cultural adaptations may have been missed, but given the need for culturally relevant interventions for children with
ASD and their caregivers this was determined to be the most appropriate approach for the scoping review. Future
reviews should explore cultural adaptations for other populations, and literature published after 2021.

While the CAC is a comprehensive tool to evaluate the cultural adaptation process, the manner in which
processes were conducted is somewhat harder to capture. Partnerships with stakeholders, for example, may not
always equalize power differentials between researchers/ interventionists and community members and/or service
recipients. In some instances, it may not be appropriate culturally to question or disagree with professionals, and
stakeholders may be reluctant to provide direction and input on interventions (Chu 2018). Also, the desire to receive
intervention for their child with ASD may lead families to accept practices that are incongruent with their culture.
For example, South African caregivers have reported acceptance of augmentative and alternative communication
interventions that were incongruent with their home language, as they perceived it to be a necessary sacrifice to
make to receive access to therapeutic and educational services for their child (van Dalen 2019). Similarly, Balton et
al. (2019) found that family-based activity settings differ for children in low-income African contexts highlighting
that the adaptations of methods should focus on the activities in which interventions will be embedded. Yu (2013)
made similar observations about Chinese mothers of children with ASD living in the United States. Such
motivations may lead to acquiescence or socially desirable answers when caregivers are asked about the cultural
appropriateness of specific interventions. Researchers have an obligation to make adjustments to interventions, not
just expect families to adjust to the intervention.

Implications for Practice

Given the limited evidence for many of the NDBIs included within this scoping review we encourage

practitioners and researchers to engage in cultural adaptations before implementing interventions with diverse

populations to ensure cultural fit of the intervention with that population. The more an intervention is tailored to
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match the precise characteristics of the child with ASD and their family the more likely they are to engage in
intervention and experience improved outcomes. Clinicians can be aware of ensuring that interventions align with
values of children with ASD and their families. The CAC could be a useful tool in this regard, as it encourages
professionals to take a systematic approach in the cultural adaptation process.
Conclusion

While it is encouraging that many of the NDBIs have been implemented with families from diverse
backgrounds, various studies neglected to report descriptive variables of participants such as language used in the
home, socioeconomic status, and ethnicity. This may reflect a belief that such variables have no influence on the
degree to which the intervention fits the family’s beliefs, routines, interaction patterns and child rearing practices, or
may represent a gap in journal descriptive requirements. Future studies should document such variables
meticulously, in order to acknowledge important participant factors that may influence intervention effectiveness.
Across the different NDBIs, there was emerging evidence of cultural adaptations. This too is encouraging,
suggesting that culture is starting to be acknowledged as an important part of the identity of the child and family,
that should be affirmed and boosted through the intervention rather than ignored or suppressed. NDBIs are typically
intensive interventions that require a lot of time and effort from the family, and their implementation can be
invasive, as they require changes in the way caregivers behave towards their children. Unless these new ways of
behaving are congruent with cultural practices and beliefs, it is unlikely that these interventions will be maintained.
Adapting NDBIs to better fit the culture of participants will increase the potential for long term positive impact of
the intervention on children with ASD and their families and reduce the risk of poor intervention fit for diverse and

marginalized families and children and those in low resource settings.
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Figure 1

Cultural Adaptation Checklist Content (Lee et al., 2023)

CAC Dimension

Adaptation of Intervention

Implementation of Intervention

Process

Partnered with/engaged community stakeholders in adaptation
process

Piloted and revised intervention components based on
community stakeholders’ feedback with multiple iterations

Learned about community; individualized intervention
Gained access/built relationships with community members
Actively sought feedback from community stakeholders;
made revisions to the intervention as needed

Language e Translated all intervention materials using forward translation e Implemented the intervention using familiar terminology,
by bilingual/bicultural persons local dialects, and culture-specific terms for participants
e Translated all intervention materials using both forward and e Evaluated participants’ understanding and acceptability of
back translation by bilingual/bicultural persons concepts and terms during the intervention and revised as
e  Verified translation using consensus of community stakeholders needed
Persons e Partnered with community stakeholders throughout the iterative | e  Partnered with community stakeholders throughout the
adaptation for continued recommendations iterative implementation for continued recommendations
e Obtained access to the community and built trusting e Developed rapport with community stakeholders and
relationships with community members partnered with them in intervention delivery
Content e Included information related to strengths/needs/desired e Incorporated content that had cultural significance to the
outcomes of participants throughout adaptation community throughout the intervention
e Piloted interventions with the intended participants and made e Checked in with participants to evaluate their understanding
changes based on their input related to the intervention of, and agreement with the rationale of the intervention
e Showed understanding of target community members’ strengths,
values, and traditions related to the content
e Changed complex terms to accessible ones; avoided jargon
Goals e Partnered with community to identify intervention goals e  Used culturally appropriate measures to assess outcomes
e Individualized intervention goals to align with e Assessed social validity of goals, procedures, and outcomes
values/expectations of community that are addressed and achieved
Methods e Planned intervention delivery based on participant preference e  Ensured accessibility of recruitment and intervention delivery
e Planned for sustainability to ensure participants retained access | ¢  Used intervention delivery modality preferred by the
to resources upon completion of the study participants
e Communicated with the participants using their preferred mode | e  Used diverse methods for recruitment with community
of communication throughout the study as reminders stakeholders’ involvement
Context e Partnered with community stakeholders to identify the specific e Chose appropriate environment for intervention delivery (e.g.,

social, economic, political context of the participants

Ensured research team was familiar with community’s culture/
resources prior to intervention adaptation and implementation
Learned about and made adjustment based on the current events
in the community that may impact participants

community centers, homes)
Used diverse methods for retention (e.g., providing childcare,
training after working hours, providing transportation)




Figure 2

Prisma Diagram of Search Process
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Table 1

Descriptive Data from Included Studies Organized by NDBI

Avrticle

Country

Enhanced Milieu Teaching

Alpert &
Kaiser, 1992

NR

Early Start Denver Model

Abouzeid et al.,
2020

Cucinotta et al.,
2022
Devescovi et
al., 2022

Estesetal.,
2014

Franz etal.,
2022

Gaines et al.,
2022

Grogan et al.,
2023
Liu et al., 2023

Malucelli et al.,
2021

Ogilvie &
McCrudden,
2017

Quetal., 2022

Rogers et al.,
2019

Rooks-Ellis et
al., 2020

Canada

Italy

Italy

us

UsS, SA

Canada

Australia

NR

Brazil

NR

China

us

NR

Setting

School, clinic,
home

Community

Community

Clinic, home

Home

Home

Home

Clinic, home

Virtual, home

Home

Home

Virtual, home

Clinic, home

Home

Family Language

NR

5 French, 4
English, 1
English/French
NR

NR

NR

NR

57 English, 5
French, 8 Bilingual
(English/French)
NR

NR

NR

NR

Chinese

English

NR

Family income

NR

NR

NR

NR

NR

19 < $50k, 35
$50>$99k, 29 >
$100K

NR

NR

NR

NR

NR

2 <$460, 2 $460-
$770, 8 $770-
$1540, 13 $1540
-3080, 7 > $3080
NR

4 < $50K, 6 >
$50K

Age (yrs)
NR
NR

NR

NR

NR

M =314
(group 1);
33.5 (group
2)

NR
M=38.1
M =347
(NR for 1
mother)

NR

NR

NR
NR

6 (25-34),
3(35-44),
1 (55+)

Gender
(FIM)
6/0

10/3

NR

18/18

422

775

NR (89
families)

30/1

4/0

NR

4/1

28/4

NR

9/1

Supplemental File

Caregiver Characteristics

Race/
Ethnicity

NR

NR

NR

16 Italian/2 other

NR

NR

NR

24 Asian/7 NR

NR

NR

NR

NR

2 Asian, 3 Black, 4
Hispanic, 7 Multi-
racial, 20 White, 15
NR

1 Hispanic, 1 Native
American, 8 White

Marital Status

NR

NR

NR

NR

NR

NR

82 couples were
married

NR

NR

NR

3 Married, 1
Single

NR

NR

NR

Employment
NR
NR

NR
29 Employed, 2
Unemployed, 5

NR
NR

NR

82 Employed, 7
Unemployed

10 Employed, 21
NR

3 Employed, 1
Unemployed

NR

1 Employed, 3
Unemployed

17 Employed, 15
Unemployed

NR

6 Employed, 3
Unemployed, 1
NR

Education

NR

NR

NR

11 MS, 11 HS,
11 Bachelor, 3
NR

12 HS, 16
Bachelor, 14
Graduate

27 HS, 33
Bachelor; 19
Graduate

82 mothers/76
fathers with
college or higher
28 Bachelor or
higher, 3 NR
1HS, 1Trade, 1
Bachelor, 1
Graduate

NR

1 Bachelor, 2
education NR

2 HS or below,
10 some College,
15 Bachelor, 5
Graduate

4 HS, 23
Bachelor, 11
Graduate, 6 NR

1 HS, 5 College,
3 Bachelor, 1
Graduate

Child Characteristics

Age (yrs)

NR

2.0-3.8

1.6-3.8

M=25

M = 1.7 (group
1); 1.7 (group
2)

M=23

M=42

M=37

M=3(1V)

<5 years old

M=3.2

Gender
(FIM)
0/6

2/8

17/73

2/16

12/3

20/62

23/66

13/18

0/4

NR

0/4

5/27

13/31

4/6

Race/
Ethnicity

NR

NR

NR

12 Italian, 6 NR

5 Asian, 2 Black,
7 Hispanic, 7
Multi-racial, 30
White

8 Asian, 2 Black,
15 Hispanic, 12
Multiracial, 60
White

NR

NR

1 Black, 1

Hispanic, 2
Multiracial

NR

NR

NR

NR

1 Hispanic, 1
Native



Avrticle Country

Seo et al., 2022 NZ

Vismara et al., Us,
2013 Canada
Vismara et al., us
2018

Vismaraet al., NR
2019

Waddington et NZ
al., 2021

Waddington et -
al., 2020a*

Waddington et -
al., 2020b?

Waddington et -
al., 2022°

Wood de Wilde SW
etal., 2023

Zhang et al., China
2019
Zhou et al., China
2018

Incidental Teaching
Charlop-Christy NR
& Carpenter,

2000

Setting

Community,
home

Virtual, home

Virtual, home

Clinic, home

Home

Virtual, home

Clinic, home

Clinic, home

Home

Family Language

3 English, 1
Bilingual
(English/Samoan)
NR

NR

NR

3 English, 1
English/
Cambodian, 1
English/ Tamil

2 Albanian, 2
Avrabic, 1 Bengali,
7 English, 3
Filipino, 34 French,
1 Fula, 11
Hungarian, 1
Italian, 1 Korean, 1
Polish, 6
Portuguese, 1
Russian, 8 Spanish,
1 Wolof

NR

NR

2 English, 1 Hindi/
English

Family income

NR

1 < $50K, 3 $50-
75K, 4 > $100K
8 <$75K, 6 >
$75K

NR

NR

18 < 60k, 15 60—
140k, 15 > 140k

NR

150-100K
(YYen), 10 100-
200K, 9 200-
500K, 2 > 500K

NR

Age (yrs)

NR

NR

NR

32,32, 43,
44

NR

NR

NR

NR

NR

Gender
(FIM)

3/1

7/1

11/3

4/0

5/0

NR

NR

Gender NR
(23 total)

NR

Caregiver Characteristics

Race/ Marital Status
Ethnicity

NR 4 Married
NR 8 Married
NR NR

NR 4 Married
Cambodian, 2 NZ 5 Married/
European, 1 Indian, 1 partner
Maori

NR — Country of 40 Married, 8
origin reported Single
instead

NR NR

NR NR

NR NR

Employment

3 Employed, 1
Unemployed
6 Employed, 2
Unemployed
6 Employed, 8
Unemployed

3 Employed, 1
Unemployed

2 Employed, 3
Unemployed

NR

NR

NR

NR

Education

1HS,1
Bachelor, 2
Master

4 Bachelor, 4
Master

2 College, 6
Bachelor, 6
Graduate
1HS,2
Bachelor's, 1
Graduate
3HS, 1
Bachelor's, 1
Master's

6 Elementary, 20
HS, 19 College

24 HS/
vocational, 86
College

Fathers: 1 HS, 15
Bachelor, 7
Graduate
Mothers: 4 HS,
15 Bachelor, 4
Graduate

NR

Age (yrs)

25,27, 28,40
months

2,2,3,4,4

NR

6 (1.5-2), 33

Child Characteristics

(2-3), 12 (3-4),

4 (4-5)
1.5-25
(treatment
group)

6,6,9

Gender Race/

(FIM) Ethnicity
American, 8
White

0/4 2 White/Maori, 1
Samoan/Maori, 1
White

NR 2 Hispanic, 6
White

3/11 1 Hispanic, 13
White

1/3 1 Black, 1
Hispanic, 2
White

0/5 Cambodian, 2
NZ European, 1
Indian, 1 Maori

7141 NR

NR NR

2/21 NR

(treatment

group)

0/3 Hispanic, Indian,
White,



Avrticle

Hong et al.,
2018

Hsieh et al.,
2011

JASPER
Carretal., 2016

Gulsrud et al.,
2016

Harrop et al.,
2017¢

Kasari et al.,
2015

Schlink et al.,
2021°¢

Shire et al.,
2016°

Country

Japan

NR

NR

us

Pivotal Response Training

Bradshaw et al.,
2017

Buckley et al.,
2014

Coolican et al.,
2010

Duifhuis et al.,
2017

Gengoux et al.,
2015

Gengoux et al.,
2019

Hupp &
Rietman, 2000
Koegel et al.,
1996

Koegel et al.,
2002

McGarry et al.,
2020

NR

NR

NR

NL

NR

NR

NR

NR

us

NR

Setting

Home

Home

Home

Home

Home,
community
Home
Clinic, home
Home

Clinic, home

Home

Clinic, home
Home

Clinic, home

Home

Family Language

NR
NR

16 English, 2
Other, 12 NR

NR

NR
NR
NR
NR
NR

NR

NR
NR

English

NR

Family income

NR

NR

5 high, 12 low

NR

NR
NR
NR
NR
NR

NR

NR
NR

Middle to upper
middle

NR

Age (yrs)
NR

24,32,41

NR

M =36.9

NR
NR
NR
NR
NR

NR

NR
NR

NR

NR

Gender
(FIM)
2/0

2/1

NR

43/0

NR
1/0
5/3
NR
NR

34/9

11
NR

2/5

8/3

Caregiver Characteristics

Race/
Ethnicity
NR

NR

NR

4 Asian, 3 Hispanic,

9 Multi-racial, 27
White

NR
NR
NR
NR
NR

NR

NR
NR

NR

NR

Marital Status
NR

NR

NR

NR

NR
NR
NR
NR
NR

NR

NR
NR

8 Married, 1
Single

10 Married, 1
Single

Employment
NR

NR

NR

NR

NR
NR
NR
NR
NR

NR

NR
NR

NR

NR

Education
NR

NR

NR

M =17 years

NR
NR
NR
NR
NR

M = 36 years

NR
NR

1HS,2
Associate, 4
Bachelor, 2 MD
5 Bachelor, 6
Master or higher,

Age (yrs)
4,4

8,8, 10

15,1721
6

2-5

3-8

2-6

M=4

8
3,3,4,5,6,6,

6
3,4,4,4,5

M=3

Child Characteristics

Gender
(FIM)
11

2/1

NR

8/35

0/3
0/1
17
NR
6/19

5/38

0/1
2/5

312

3/8

Race/
Ethnicity
NR

NR

9 White, 10 Non-
White, 11 NR

4 Asian, 3
Hispanic, 9
Multi-racial, 27
White

3 White

NR
NR
NR

24 Asian, 1
Biracial, 2
Hispanic, 2
Native
American, 12
White, 2 other
NR

NR

NR

2 Asian, 4
Hispanic Latino,

1 Multiracial,
3 White, 1 Other



Avrticle

Minjarez et al.,
2011

Minjarez et al.,
2012¢

Nefdt et al.,
2010

Popovic et al.,
2020

Smith et al.,
2015

Symon, 2005

Vernon et al.,
2012
Verschuur et
al., 2019

Project IMPACT
Ingersoll &
Wainer, 2013a

Ingersoll &
Wainer, 2013b

Ingersoll et al.,
2016
Lietal., 2022

Pickard et al.,
2023

Pickard,
Kilgore, &
Ingersoll, 2016

Country

us

NR

NR

Canada

us

NR

NL

NR

NR

us

China

us

us

Setting

Home

Home

Home

Home

Clinic, home,
community
Home

Clinic, home

School, home

Clinic, home

Home
Home
Community,

home

NA

Family Language

NR

NR

NR

70 English, 1 other

English

English

NR

NR

NR

NR

NR

NR

NR

Family income

NR

$15-75K

NR

21 under $20K,
18 $20-50K, 23
$50-$80K, 8
over $80K

NR

NR

NR

NR

NR

NR

NR

NR

6 under $10K, 1
$10K-$15K, 5

Age (yrs)
NR

M =36

235-44,1
45-54
NR

NR
30, 33,35

M =44

NR

NR

NR

Inclusion
criteria 20-
50

NR

M =35

Gender
(FIM)
15/9

88%//18%

3/0

NR

3/0

21

9/4

20/3

8/0

12/1

NR

25/0

14/2

Caregiver Characteristics

Race/
Ethnicity
NR

NR

3 White

1 Indian, 70 White

White

2 Hispanic 1 White

NR

NR

NR

NR

NR

NR

10 Black, 3 Multi-

racial, 3 White

Marital Status

NR

88% Married

NR

57 Married, 8
Single, 6
Divorced

NR

3 Married

11 Married/
partner, 2 Not
married

17 Married, 6

Not married

NR

8% married

NR

NR

7 Married/
partner, 9 Single

Employment

NR

52% Unemployed,
37% Full time,
11% Part time

NR

NR

NR
NR
6 Unemployed, 4
Full time, 1 Part

time

NR

3 Unemployed, 2
Part time, 3 Full
time

46% not employed

NR

NR

NR

Education

NR

15% Graduate,
51% Bachelor,
29% College, 4%
HS

1 Bachelor, 2
College

7HS, 14
Vocational, 13
College, 26
Bachelor, 10
Graduate

All Bachelor/
Master

NR

7HS, 6
Professional

1someHS, 3,
HS, 8 College, 9
Bachelor, 1
Master

1 HS, 4 some
college, 2
bachelor's, 1
graduate

54 < College
degree

NR

2some HS, 8
HS/GED, 4
Associate, 8
some college, 1
Bachelor, 3
Master

2 less than HS, 9
HS, 3 some

Child Characteristics

Age (yrs)

M=4

M=3

4,4,4

M=.75

3,53
4,2,3

M=11

44, 44, 44, 46,
52,54, 63, &
80 months

19 - 73 months

Inclusion
criteria 2-6

M=21

Gender
(FIM)
0/17

7 %/93%

0/3

17/101

0/3

0/2

3/10

3/21

17

39%
female

9/16

4/12

Race/
Ethnicity

5 Asian, 5 East
Indian, 2
Hispanic, 6
White

Caucasian-81%,

3 White

NR

1 Asian, 2 White

2 Hispanic 1
White
NR

20 White, 2
Black, 2
Multiracial

1 Black, 2
Hispanic, 6
White

8% minority
NR

11 Black, 6
Hispanic, 3

Multiracial, 11
White

NR



Avrticle

Pickard, Wainer
etal., 2016

Pickard et al.,
2019

Pierucci et al.,
2023

Russell &
Ingersoll, 2021
Sengupta et al.,
2020

Sengupta et al.,
2021

Reciprocal Imitation Training

Hall et al., 2019
Penney &
Schwartz, 2019
Wainer &
Ingersoll, 2013
Wainer &
Ingersoll, 2015

Wainer et al.,
2021

Zahglawan &
Ostrosky, 2016

Country

us

Zambia

NR

NR

India

NR

NR

us

us

us

NR

Setting

Virtual, home

NA

Clinic, home

Home

Clinic, home

Virtual, home

Home

Home

Virtual, home

Virtual, home

Clinic, home

Home

Family Language

NR

NR

5 English only, 5
English + local
language, 1 Nyanja
NR

NR
Hindi/English
NR
NR

NR

NR

NR

NR

Family income

$15K-$20K, 4
$20K-$30K
NR

12 < $20K, 6
$20-30K, 6 $30-
40K, 10 $40-
50K, 5 $50-60K,
5 $60-70K, 7 >
$70K, 1 NR
Mean = 35,875
Zambian
Kwacha

NR

12 < $15K, 13
$15-30K, 6 $30-
50K, 26 >$50K,
NR

NR

NR

NR

NR

NR

NR

Age (yrs)

NR

M =33

M =45

NR

M= 34

NR

NR

NR

NR

Gender
(FIM)

27/1

43/9

15/1
3NR

16/1

57/0

12/0

NR

2/1

NR

5/0

10/0

2/1

Caregiver Characteristics

Race/
Ethnicity

2 Black, 3 Biracial,
23 White

1 Asian, 8 Black, 5
Hispanic, 2 Multi-
racial, 36 White

NR

NR

NR

NR

NR

3 White

NR

2 Asian, 1 Multi-
racial, 1 White, 1

Hispanic
NR

NR

Marital Status

21 Married/
partner, 7 Single

10 Married/
partner, 42
Single

13 Married, 2
Single, 1
Widowed, 2
Divorced, 1 NR
NR

NR

All Married
NR

2 Married
NR

5 Married/
partner

8 Married/
partner, 2 Single

2 Married

Employment

NR

NR

9 Employed, 10
Unemployed
NR

NR

NR

NR

2 Unemployed, 1
Employed

NR

3 Employed, 2
Unemployed

6 Employed

2 Unemployed

Education

college, 2
Bachelor's

2 HS, 10
College, 11
Bachelor, 4
Graduate

2 less than HS, 7
HS, 19 College,
14 Bachelor, 9
Graduate, Others
NR

2 Elementary, 2
HS, 14 College,
1NR

5 College, 12
Bachelor or more
25 Graduate, 21
Bachelor, 4 HS,
2 less than HS, 4
NR

Bachelor or more

NR
NR

NR

4 Grad degrees, 1
college/special
training

1 Some HS, 2
HS, 3 College, 4
Graduate

NR

Child Characteristics

Age (yrs)

M=38

M =35
M=4

NR
4.0,5.0,55,

NR

29-59 months

M=3

37, 60 months

Gender
(FIM)

6/22

NR

4/16

6/11

9/48

NR

NR

1/2

NR

NR

0/8

072

Race/
Ethnicity

NR

1 Asian, 8 Black,
5 Hispanic, 2
Multiracial, 36
White

NR

13 White, 4
Other
NR

NR

NR

3 White

NR

NR

1 Asian, 4 Black,
4 Hispanic, 1

Multiracial
NR

Note. ? participants are the same as Waddington et al., 2021; ®participants are the same as Seo et al., 2022; °participants are the same as Kasari et al., 2015; “participants are the same as Minarjez et al., 2011; HS = High school; IV = Intervention; MD = Medical degree;

MS = Middle School; NA = Not applicable (not an intervention study); NL = Netherlands; NR = Not reported; NZ = New Zealand; SA = South Africa; SW = Switzerland; US = United States



Table 2

Cultural Adaptation Checklist (CAC) Data from Included Studies and Interviews Organized by NDBI

Article/ CAC Dimension*
interview Process Language Persons Content Goals Methods Context
Enhanced Milieu Teaching
Alpert & Kaiser, 1992  Video examples, handout ~ NR NR NR NR NR NR
describing intervention;
Early Start Denver Model
Abouzeid et al., 2020 Phase based approach - The program was translated Researchers partnered with Previous adaptations following Acceptability of the NR Intervention delivered in
modifications/adaptations  in a previous phase. coaches from existing assessment  the first pilot as well as parent intervention was evaluated post community centers
made after a previous program in the community. iterative input during program training.
phase to ensure Parents collaborated in setting implementation may have
contextual fit individualized objectives and addressed the content, but not
developing an intervention plan specifically reported
Cucinotta et al., 2022 NR NR NR NR NR NR NR
Devescovi et al., 2022 NR NR Program delivered through NR NR Intervention delivery adjusted Intervention delivery adjusted to
existing public health system to respond to COVID respond to COVID restrictions
restrictions
Estes et al., 2014 NR NR Therapist and parent collaborated NR Therapist and parent Diverse recruitment methods, Childcare provided where
in goal setting collaborated in goal setting and childcare provided to needed to enable parent to
enable parent participation participate
Franz et al., 2022 NR NR The team members were from NR NR Program was adjusted to be Program was adjusted to be
South Africa and familiar with the delivered asynchronously via delivered asynchronously via
context and cultures. WhatsApp due to data costs WhatsApp due to data costs
Gaines et al., 2022 Program delivered NR Program delivered through NR Parents rated the process of Manual provided to caregivers,  Intervention delivered in home
through existing early existing early intervention care ensuring sustained access to setting
intervention mechanisms mechanisms intervention materials
Grogan et al., 2023 NR NR NR NR NR NR NR
Liu et al., 2023 NR NR NR NR NR Manual provided to caregivers, NR
ensuring sustained access to
intervention materials
Malucelli et al., 2021 NR NR Individual parent meeting Parents made videos and Social validity assessed NR NR
conducted to discuss difficulties professionals gave individual
and goal setting feedback to address learning
needs of parents
Ogilvie & McCrudden,  Feedback obtained from NR Parents had role of providing Parental perceptions of the aims,  Social validity assessed Home-based, but unclear if this  Intervention delivered in home

2017

Qu et al., 2022

Rogers et al., 2019
Rooks-Ellis et al.,
2020

Seo et al., 2022

participants on social
validity of intervention
One member of the
research team was native
to the language and
culture of participants
NR

Intervention was offered
as it aligned to the
existing service model
NR

Translation and back-
translation by persons not
part of the study

NR
NR

NR

feedback in qualitative and
quantitative phases of the study
NR

NR
NR

NR

procedures, and outcomes of the
intervention collected

Utilized a family capacity-
building approach

NR
NR

NR

Social validity assessed

Social validity assessed
Social validity assessed

Social validity assessed

was preferred

Various methods aligned to
participants’ needs

NR
Parental schedules were
considered

NR

setting

Team member matched cultural
and language make up of
participants

Clinic and home settings
Telehealth offered option for
rural families to take part in
intervention

Intervention took place in home
or community center based on
family preference



Avrticle/
interview
Vismara et al., 2013

Vismara et al., 2018

Vismara et al., 2019

Waddington et al.,
2021

Waddington et al.,
2020a*

Waddington et al.,
2020b*

Waddington et al.,
2022°

Wood de Wilde et al.,
2023

Zhang et al., 2019

Zhou et al., 2018

Incidental Teaching
Charlop-Christy &
Carpenter, 2000

Hong et al., 2018

Hsieh et al., 2011

JASPER
Interview

Carretal., 2016
Gulsrud et al., 2016

Harrop et al., 2017¢
Kasari et al., 2015

CAC Dimension*

Process Language Persons Content Goals Methods Context
Program was piloted with Parent feedback was used to Pilot of content, feedback sought NR Equipment needed to take part ~ Sessions were scheduled at times
12 families, feedback direct intervention activities from famlilies in telehealth sessions was made ~ most convenient for parent and
sought from families available to parents children
NR NR Collaboration between therapists During each session, parents NR NR NA
and parent to evaluate sessions reflected on relevance of training
and plan further implementation topics to their learning needs
NR NR Parent feedback was used to NR NR Parents could conduct sessions  Parents could conduct sessions
direct intervention activities at the center or via telehealth at the center or via telehealth
NR Wording was simplified for Goals chosen based on parentand ~ Goals were jointly identified, NR Home-based, but unclear if this  Intervention delivered in home
one mother with English as therapist collaboration training was adapted to parent was preferred setting
a second language. language needs
NR NR NR NR NR Home-based, but unclear if this  Intervention delivered in home
was preferred setting
NR NR NR NR Social validity assessed Home-based, but unclear if this  Intervention delivered in home
was preferred setting
NR NR NR NR NR Home-based, but unclear if this  Intervention delivered in home
was preferred setting
NR NR NR NR NR Intervention delivery adjusted Intervention delivery adjusted to
to respond to COVID respond to COVID restrictions
restrictions
Pilot study, results NR Trainer encouraged parents to find  NR NR NR NR
suggested that program solutions
showed promise for
target group
NR NR NR No — following the child’s lead Griffiths scale used to measure ~ NR NR
does not fit with the parenting outcomes was validated for the
style in most Chinese families population
NR Target phrases selected NR NR Satisfaction questionnaire NR Intervention delivered in home

Target behaviors selected
based on participant/
therapist input

NR

Advisory board meeting
with stakeholders
NR

NR
NR
NR

based on therapist
evaluation, unclear if
conducted in native
language of participants
Intervention in Japanese

Participants given definition
of incidental teaching

Translation in Spanish

Intervention offered in
Korean if preferred by
caregivers

NR

NR

NR

Target behaviors selected based
on participant/therapist input (not
iterative)

NR

Advisory board meeting with
stakeholders
NR

NR
NR
NR

Target behaviors selected based
on participant/therapist input,
provided rationale for relevance
of intervention for child
Participant selection of target
responses for child

Most appropriate terms
determined
NR

NR
NR
NR

completed by participants each
week after treatment

Target behavior selected based
on participant/therapist input,
satisfaction questionnaire
completed by participants
Measured fidelity of
implementation by participants

Yes, through a pilot
NR
NR

NR
NR

Participant recruitment at the
university clinic where services
were already being delivered

NR

Feedback from participants

Partial — family schedules
accommodated

NR
NR
NR

setting

Intervention delivered in home
setting

Intervention delivered in home
setting

Intervention delivered in home
setting
NR

NR
NR
NR



Avrticle/

CAC Dimension*

interview

Schlink et al., 2021¢

Shire et al., 2016°

Pivotal Response Training
Interview” LK

Bradshaw et al., 2017

Buckley et al., 2014

Coolican et al., 2010

Duifhuis et al., 2017
Gengoux et al., 2015
Gengoux et al., 2019
Hupp & Rietman,
2000

Koegel et al., 1996

Koegel et al., 2002

McGarry et al., 2020

Minjarez et al., 2011

Minjarez et al., 20124

Nefdt et al., 2010

Popovic et al., 2020

Smith et al., 2015

Process Language Persons Content Goals Methods Context
NR NR NR NR NR NR
NR NR NR NR NR NR NR
Feedback from Translations in Chinsese, NR NR NR Used feedback from caregivers ~ NR
community was Spanish, Portuguese, Arabic,
prioritized and used to & Greek by international
refine intervention students
NR NR NR Clinician and parent Assessed social validity of NR Intervention delivered in home
collaboratively decided on a goals through parent or other natural setting (e.g., the
target social-communicative satisfaction questionnaires park)
behaviors
NR NR NR Provided support to family in Assessed social validity of NA — case study Intervention delivered in home
areas they felt was most needed goals through informal setting
feedback of parents
NA NA NA NR Assessed social validity of NR For generalization purposes last
goals through parent session took place in home
satisfaction questionnaires
NR NR NR NR NR NR NR
NR NR NR NR NR NR NR
NA NA NA NR NR NR Some sessions conducted in
homes
NR NR NR NR Some parent identified goals NR Most sessions took place in
homes
NR NR NR NR Parent and IEP indentified NR Intervention undertaken during
goals dinnertime in home
NA NA NA NR Some parent identified goals NR Some sessions took place in
community settings and natural
child play environments
NR NR NR NR Parent identified goals and Recriuitmentd through social Online delivery of intervention
parental satisfaction with media, intervention web based
intervention assessed via to accomodate diversity of
satisfaction questionnaires families’ schedules
NR NR NR NR Some parent identified goals Parents given choice to NR
participate in group or
individual sessions
NR NR NR NR Some parent identified goals Parents given choice to NR
participate in group or
individual sessions
NR NR NR NR Assessed social validity of Self-directed learning approach ~ NR
goals through parent for introductory training
satisfaction questionnaires
NR NR NR NR Social validity questionnaire Recruitment through use of Some sessions conducted in
administered at end of study flyers homes
NR NR NR NR Parent and childcare provider Individualized treatment plan Sessions conducted at home or

identified goals

incorporating parent training
and one on one early
intervention for children

preschool based on family
preference



Avrticle/
interview
Symon, 2005

Vernon et al., 2012
Verschuur et al., 2019

Project IMPACT
Interviews

Ingersoll & Wainer,
2013a
Ingersoll & Wainer,
2013b

Ingersoll et al., 2016
Lietal., 2022

Pickard et al., 2023

Pickard, Kilgore, &
Ingersoll, 2016

Pickard, Wainer et al.,
2016
Pickard et al., 2019

Pierucci et al., 2023
Russell & Ingersoll,
2021

Sengupta et al., 2020

Sengupta et al., 2021

CAC Dimension*

Process Language Persons Content Goals Methods Context
NR NR NR NR NR Some sessions conducted in
community settings
NR NR NR NR NR NR Sessions took place in homes
and community settings
NR NR NR NR All parents completed social NR Some sessions conducted in
validity questionnaires homes
NR Translation in Spanish, University staff NR NR Community members were NR
Chinese, & Dutch engaged
Parent and teacher NR Parents NR NR Parent and teacher feedback Classroom
feedback
Iterative process with NR Parents, teachers, and service NR NR NR Some generalization sessions in
parents, teachers, and providers the home
service providers
NR NR NR NR NR NR Telehealth approach
NR Materials translated in NR NR Coaching within intervention Manuals in Mandarin, chat NR
Mandarin groups and online intervention
Roger’s Diffusion of NR Community agencies NR Coaching within intervention NR Through EI providers
Innovations to guide
community partnership
Roger’s Diffusion of NR Community members Conducted feasibility study Reported in previous paper Travel to research site NA
Innovations to guide informed future studies
community partnership
Parents as key NR Parents NR NR NR NR
stakeholder
Roger’s Diffusion of Materials at 8" grade level, Community agencies Reported in previous paper Reported in previous paper Online participation NR

Innovations to guide
community partnership
NR

NR

Parent engagement
through rating and focus
groups

Parent engagement
through rating and focus
groups

Reciprocal Imitation Training

Interviews

Hall et al., 2019

NR

Piloted study requesting
feedback to identify
barriers and perspectives

reduced number of terms

NR
NR

Translated into Hindi

Translated into Hindi

Direct translation into
Spanish using native
speakers, verified by
community members
N/A

Team members from Zambia
NR

6 families in a pilot

6 families in a pilot

Engaged community members in
debriefing sessions to refine
intervention process

NR

NR
NR

Local social and economic
context taken into account,
included information parents
requested

Local social and economic
context taken into account,
included information parents
requested

NR

Piloted intervention with
internded participants

Yes, satisfaction survey

Yes, parent asked reflection
questions

Parent ratings and focus group

Parent ratings and focus group

NR

NR

NR
Online (telehealth)

NR

Group format for delivery
online

NR

NR

Hospital and natural settings
Online method which previous
research found appropriate
Local and socio-economic
context

Local and socio-economic

context

NR

Online workshop



Avrticle/

CAC Dimension*

interview Process Language Persons Content Goals Methods Context
Penney & Schwartz, Partnered with Parent input obtained on toys and NR NR Parking reimbursement Intervention delivered in home
2019 community stakeholders materials during planning, provided setting
in planning process enciouraged to share ideas during
intervention
Wainer & Ingersoll, NR NR Parents given additional support Piloted content before NR NR Online sessions only
2013 from a coach in order to achieve implementation
treatment fidelity
Wainer & Ingersoll, NR NR NR Parents completed exit NR NR Online sessions only
2015 assessments about intervention
and delivery method
Wainer et al., 2021 Piloted intervention to NR NR Collaborative and iterative NR Recruitmemnt via clinicians, Online sessions only
ensure acceptability and process with pilot participants to community partners, and social
usability ensure accepabilty and usability media postings
Zahglawan & NR NR NR NR NR NR Intervention delivered in home

Ostrosky, 2016

setting

Note. *CAC dimensions were defined and coded based on Lee et al. (2023) and questions posed within the CAC checklist. Dimensions were defined as follows: Process — how interventions are adapted and implemented using an iterative process; Language — use of

culturally appropriate and sensitive language when planning and delivering intervention; Persons — Roles and relationships between all parties (e.g., research team, participants, community stakeholders); Content — incorporating cultural knowledge in the intervention as
it relates to values and traditions; Goals — Compatibility and appropriateness of goals and outcomes for the community members; Methods — Incorporating cultural knowledge into planning, procedures, and implementation of treatment; Context — How social, economic,
and political contexts are incorporated to support cultural sensitivity of the intervention; NA = Not applicable (not an intervention study); NR = Not reported.
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