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Abstract

The purpose of this study was to examine common and unique factors influencing implementation 

process for two evidence-based interventions for children with autism spectrum disorder (ASD) in 

mental health and education service contexts. This study prospectively collected qualitative data 

from intervention developers and research staff on the implementation process within the context 

of two separate ASD intervention effectiveness trials. Results reveal common and unique factors 

influencing implementation in both study contexts. Implementation leadership and provider 

attitudes and motivation emerge as key influences on implementation across systems. These 

findings provide promising targets for modular implementation interventions that can be leveraged 

within growing, large-scale translation efforts in usual care.
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The Centers for Disease Control (CDC) estimates that 1 in 59 children have an autism 

spectrum disorder (ASD; Baio et al. 2018). Long term outcomes for this population have 

been found to be poor (Eaves and Ho 2008; Orsmond et al. 2013; Roux et al. 2013; Shattuck 

et al. 2012). Based on the high expenditures of care and lost productivity for individuals with 

ASD and their caregivers, the estimated annual cost of care in the US is $268 billion with an 

increase to $461 billion by 2025 (Leigh and Du 2015). Evidence-based behavioral 

interventions (EBIs) show strong support targeting multiple outcome domains (e.g., 

academic, communication, social, mental health/behavioral) (National Autism Center 2015; 

Wong et al. 2015). Despite costly investments to develop and test ASD EBIs, they are not 

routinely delivered in community-based care (Brookman-Frazee et al. 2012, 2010; Stahmer 

et al. 2005).

Children with ASD are likely to access a variety of public service systems (Mandell et al. 

2005; Simonoff et al. 2008). The two public service systems particularly important for 

serving school-age children with ASD are education and mental health (Brookman-Frazee et 

al. 2009). In response to quality gaps in these settings, there have been urgent calls for the 

development and testing of implementation strategies to facilitate successful uptake and 

sustained delivery of EBI (Dingfelder and Mandell 2011; Forman et al. 2013). To address 

this need, our research groups have used community-partnered approaches to adapt and 

implement behavioral EBIs for ASD specifically for delivery in routine care in these service 

systems (Brookman-Frazee et al. 2016; Dyson et al. 2019; Stahmer et al. 2016; Wood et al. 

2015). AIM HI (“An Individualized Mental Health Intervention for ASD”; Brookman-

Frazee and Drahota 2010) refers to a package of EBI strategies designed to reduce 

challenging behaviors in children served in mental health service programs. CPRT 

(“Classroom Pivotal Response Teaching”; Stahmer et al. 2012) refers to an EBI adapted for 

use in education settings to target social, communication, behavior, and academic skills. 

AIM HI and CPRT share common methods for developing, adapting, and testing 

interventions in varied community service settings (Wood et al. 2015). Consistent with the 

Aarons et al. (2011 ) Exploration, Preparation, Implementation, Sustainment (EPIS) 

implementation framework designed for public service sectors, these interventions were 

designed specifically for, and with, the “end users” of the intervention, with the goal of 

maximizing the “fit” between the intervention and service context (Garland et al. 2010; 

Palinkas et al. 2008; see Fig. 1).

The development and testing of both AIM HI and CPRT intervention and training models 

included systematic collection of community stakeholder input. For example, we have 

obtained provider (teacher and therapist) perspectives on general use of, and attitudes 

toward, evidence-based practices in both school (Stahmer et al. 2005; Stahmer and Aarons 

2009) and community mental health programs (Brookman-Frazee et al. 2009, 2010; Barnett 

et al. 2017). For both interventions, leader and provider input factored heavily in the 

development of intervention manuals and materials, training procedures and implementation 

processes (Stahmer et al. 2012; Brookman-Frazee et al. 2012; Stahmer et al. 2016). 

Additionally, we have gathered extensive provider perspectives on both AIM HI (Drahota et 

al. 2014) and CPRT (Stahmer et al. 2012; Suhrheinrich et al. 2013) through focus groups 

and interviews with providers participating in early pilot studies of the interventions.
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The AIM HI and CPRT research groups recently concluded separate and concurrent, large 

scale community effectiveness trials of these interventions (NIMH R01MH094317 [AIM 

HI]; IES R324B070027 [CPRT]). Consistent with calls for hybrid effectiveness/

implementation research (Curran et al. 2012), we systematically and prospectively collected 

data on implementation processes and outcomes from multiple stakeholder groups. For 

example, we examined provider perspectives on inner context factors influencing AIM HI 

delivery and characterizing adaptations to AIM HI (Chlebowski et al. 2018; Dyson et al. 

2019). In both studies, we applied the EPIS implementation Model (Aarons et al. 2011) to 

frame implementation processes across studies because it was developed for public sector 

services contexts and integrates a multi-level framework across implementation phases. The 

EPIS framework is one of the most highly cited implementation frameworks and has been 

used to guide more than 49 unique research projects across 11 countries. Studies have 

focused on implementation of EBPs for a number of health and allied health issues 

(behavioral problems, mental health, substance use, HIV, Parkinson’s disease, teen 

pregnancy, child maltreatment, and workplace disability) (Moullin et al. 2019). EPIS 

integrates factors influencing implementation from both outer (e.g., service system) and 

inner (e.g., program/school, leader, provider) contexts and draws attention to 

interrelationships of stakeholders across these contexts. Another important consideration 

highlighted in the EPIS framework is the fit of a clinical or service intervention across levels 

including system (e.g., school systems), organization (e.g., community clinic, a given 

school), provider (e.g., clinician, special education teacher), and client (e.g., children and 

families). Refer to Fig. 2 for the conceptual framework applied to this data collection.

In the current study, we capitalized on the opportunity to coordinate prospective data 

collection on implementation process through the two hybrid effectiveness/implementation 

trials and expand on our prior work in two main ways. First, we expanded on our prior 

research conducted individually to facilitated characterizing similar and unique determinants 

of implementation across two important service systems for ASD. Second, consistent with 

the ethnographic-informed “periodic reflection” approach (Finley et al. 2018), we sought to 

complement our prior research collecting data from community stakeholders with periodic 

and real-time reflections from the project team on the dynamic implementation context. 

Periodic reflections offer an innovative and pragmatic approach for documenting 

implementation phenomena within the context of a multi-method implementation 

evaluation. In the current study, qualitative data collected from the project teams were used 

to complement intervention-specific qualitative and quantitative data collection from 

participant stakeholders (leaders, providers, caregivers). Thus, the primary purpose of the 

current study was to apply the EPIS framework to characterize common and unique factors 

influencing implementation process for AIM HI and CPRT in mental health and education 

service contexts.

Method

Procedures

Consistent with the ethnographically-informed periodic reflection approach to documenting 

implementation phenomena (Finley et al. 2018), the perceptions of project implementation 
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teams were gathered using qualitative methods. Multi-person interviews [study-specific 

multi-person interviews (PI + Project Manager) and focus groups (trainers)] were used to 

capture information generated by the interaction between team members. Refer to Table 1 

for a summary of data collection sources.

Intervention Developer (PI)/Project Manager Interviews—An independent 

researcher not connected with either study, but with experience conducting qualitative 

interviews and lead author of the EPIS (GA), conducted a total of nine semi-structured, 

multi-person qualitative interviews with PIs (n = 2 [one for each study]) and Study 

Managers (n = 3 [2 for AIM HI; 1 for CPRT]). Five interviews were conducted over the 

course of the AIM HI effectiveness study and four interviews were conducted over the 

course of the CPRT effectiveness study. The purpose of the intervention developer (PI)/

manager interviews was to gather first-hand accounts of the implementation process across 

the Preparation/adoption, Implementation, and Sustainment phases of implementation 

according to the EPIS model and identify factors associated with implementation from the 

perspective of the intervention developers/research team to inform improvements to future 

projects. Interviews were conducted 1–2 times per year during the periods of recruitment, 

active training/implementation, and sustainment data collection between 2013 and 2016. The 

interview guide was flexible such that the interviewer could follow up and explore relevant 

themes raised in the interviews.

Trainer Focus Groups—Two focus groups were conducted with the research teams’ 

expert trainers responsible for providing ongoing training to community providers (mental 

health therapists, school teachers) to inform future training efforts.

The first focus group was conducted with CPRT trainers only and was conducted by the 

study PI. The focus group guide was structured to gather CPRT trainers’ perspectives on 

barriers and facilitators to teacher use of CPRT and sustainment over time and to gather 

feedback training materials and processes. Consistent with the EPIS framework, questions 

targeted participants’ perceptions of how inner context factors -district, teacher, student, 

intervention, and training factors - impacted CPRT implementation and sustainment (e.g., 

“What teacher factors facilitated implementation of CPRT?” “What were facilitators of 

sustainment of CPRT at the school district level?”).

The second focus group was conducted with both AIM HI and CPRT trainers by an external 

researcher with knowledge of EPIS and qualitative interviewing training not involved in 

either study. The purpose of this focus group was to gather trainers’ perceptions of provider 

level inner context characteristics associated with training outcomes and identify potential 

provider level interventions to enhance training outcomes. Specifically, the guide assessed 

the following constructs: how and when trainers identified that trainees were experiences 

challenges during the training process and what specific strategies trainers used to facilitate 

success of these trainees. Trainers considered both their higher and lower performing 

trainees to help guide the discussion of individual characteristics that were associated with 

trainee challenges and success (e.g., “What is the first thing that you noticed about these 

trainees that made you begin to have a concern?” “What did you do differently, if anything, 

to tailor or modify your approach with these trainees?”).
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Analysis plan

All semi-structured interviews and focus groups were audio recorded and transcribed for 

coding. A stepwise development of the coding system was employed starting with utilization 

of a codebook developed by investigators based on constructs of interest identified a priori 

(i.e. based on the EPIS constructs targeted in the interview guides). EPIS constructs were 

considered but not imposed unless supported by the data. Coding was conducted by two 

individuals experienced in qualitative analysis and not otherwise associated with the AIM HI 

or CPRT studies. Coders reviewed a subset of the transcribed interviews and individually 

developed and applied a series of codes informed by the EPIS framework to sections of the 

text to condense data into organized, analyzable units. These codes were then discussed and 

integrated to develop a codebook. The codebook contained definitions of codes, guidelines 

for use, and examples of representative quotes appropriate for inclusion in the category. 

Each interview transcript was then independently coded and discrepancies in assignments of 

codes were discussed and resolved amongst the coding team.

The NVivo (QSR International 2012) qualitative analysis software program was used to 

conduct thematic analysis through coding, development of categorical “nodes” consisting of 

related units of text, and aggregation of codes through the process of review and comparison 

in order to identify emergent themes and to ensure systematic analysis of coded data (Seale 

and Silverman 1997). This process was first completed separately for each service context 

[mental health (MH) or education (ED)]. To facilitate comparison of relevant factors 

between services, the team identified those that were shared and unique to each system. An 

iterative approach of revisiting codes as questions and connections emerged guided the 

process of data collection and analysis (Berkowitz 1997). Peer debriefing between the 

authors allowed for detailed discussions of the data and interpretation of the emerging 

themes. Data objectivity was maintained through the involvement of coders and co-authors 

not directly involved in data collection and analysis.

Results

Table 2 summarizes salient themes by service system—Mental Health (MH) or Education 

(ED), highlighting influences that were shared across service and those unique to one or the 

other system.

Outer Context (System/Policy)

Shared Influences—Outer context factors such as system leader facilitation of agency/

district and provider participation were particularly important across both systems, and lack 

of system leader involvement was considered a barrier. For example, MH system leaders 

facilitated agency participation through their existing relationships and communication 

mechanisms with provider agencies. This was perceived as particularly important when the 

research team was not already known to agency leaders. Similarly, in schools, an 

endorsement from the Special Education Local Plan Area (SELPA) director, on recruitment 

materials and distributed through SELPA communications facilitated enrollment by district 

level leaders.
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Unique Influences—The dynamic system structure, including funding and administrative 

oversight, was an outer context factor that only emerged in the context of MH services in the 

AIM HI study. Specifically, a change to state policy shifted responsibility of educationally 

related mental health services (i.e., mental health services included in students’ special 

education plans) from County Mental Health departments to individual school districts. This 

policy went into effect the same month as agency outreach and enrollment began for the 

AIM HI study and resulted in an immediate de-centralization of services and associated 

outreach. Districts took different approaches to provide these required mental health services 

including, initiating contracts with County-contracted provider agencies, establishing or 

growing an internal district MH program or integrating MH services within other special 

education services and these approaches evolved over the 4 years of agency recruitment. The 

decentralization and timing was a significant challenge as the research team was faced with 

establishing numerous additional contacts with individual school districts (for example, 

there are over 40 districts in one of the counties), refining eligibility (how to define a mental 

health “program”?) and monitoring changes in program structure that impacted eligibility 

(based on the number of clinicians within a district and the type of services provided). There 

were no policy changes highlighted as significantly impacting implementation in the CPRT 

study.

Inner Context Factors: (Program/District)

Shared Influences—Within the inner context, program/district leader engagement was 

considered a key influence across implementation in both MH and ED services, with higher 

leader motivation and engagement was considered an important facilitator and lower 

engagement was considered a barrier across both studies. Beyond obtaining initial leader 

approval to conduct study activities within their program or district, encouragement and 

facilitation (e.g., inviting the research team to recruit at standing meetings, presenting the 

EBI training opportunity as a part of existing training structures, enrollment and scheduling) 

offered important logistic support and was perceived to increase provider buy-in and 

motivation and reduce the burden of provider participation in MH services. Program 

supports surrounding time for staff training impacted preparation in ED services, with 

district or school leader willingness to support for time for training during work hours via 

provision of substitutes as both a facilitator and barrier.

Furthermore, leader involvement in the clinical and training process (e.g., attendance at 

training workshops or consultation or coaching sessions) was also perceived to facilitate 

implementation in both MH and ED settings. These findings indicate leadership buy-in and 

involvement as a key factor supporting implementation. Leaders who remained connected 

with the research team throughout the training and follow-up were perceived to have 

providers who remained more engaged in the EBI training process. Engaged leaders often 

led to requests for additional training, and provided easier access to providers over time.

Unique Influences—Several program level factors such as structure, program maturity 

(see dynamic system structure above), method of case assignment, administrative logistics 

and provider turnover were considered both facilitators and challenges in MH services, but 

were not considered to substantially impact implementation process in the ED system. Well-
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established, mature County-contracted programs that had structures in place for training and 

delivering mental health interventions were considered to facilitate training and consultation 

in the new EBI as these could be placed within an existing supervision structure, were 

consistent with the goals of supervision, and did not add additional meetings for providers. 

In recently established, school district-operated programs, the roles of many school staff 

often changed dramatically and rapidly over the course of the study resulting in the 

requirement for them to provide counseling services in addition to their usual 

responsibilities. In these contexts, adjusting to new roles, changes in staffing, and 

establishing systems took immediate priority, impeding readiness to learn and deliver a new 

EBI. In the context of contracted agencies, staff turnover led to a need for additional training 

and consultation for new staff, but also facilitated wider EBI dissemination as trained staff 

took their knowledge to new programs. Although provision of logistic and leader support of 

training and EBI use facilitated implementation in both MH and ED settings (see above), 

this was highlighted more in MH (e.g., space and scheduling support to recruitment and 

training activities).

Inner Context Factors: Providers (Teachers/Therapists)

Provider factors including provider motivation, attitudes, and general clinical skills were 

relevant and particularly highlighted in trainer focus groups. Although most factors were 

common or shared across service settings, they had a differential impact on the 

implementation process in MH and ED settings.

Shared Influences—Previous training and experience (particularly in behavior 

management) was considered important for both MH and ED providers. For MH providers 

with previous training in behavioral or skill-focused interventions, such that the language 

and terminology were more familiar to them, were perceived by trainers to have an easier 

time learning the new strategies as the new EBI was closer to their existing practices. MH 

providers without that training were perceived to have more challenges with the basic 

elements of the intervention (for example, the new behavioral terms) which initially served 

as a barrier. Similarly, for the ED setting, teachers perceived to demonstrate foundational 

teaching skills such as classroom routines, student behavior management systems were 

perceived to be more readily able to deliver a new EBI into their program than teachers who 

did not have these indicators of classroom quality. Likewise, experience was noted by MH 

trainers to both positively and negatively impact the training process. MH and ED Trainers 

reported that very new providers could be more focused on learning and managing time and 

the demands of a new job than delivering a new intervention, whereas those with many years 

of experience often made more adaptations to the EBI protocol based on their own 

experience.

During the focus groups, trainers across both MH and ED discussed their observations of 

providers having an optimal level of provider anxiety during the implementation phase such 

that the provider was motivated to learn strategies to appropriately serve children with ASD, 

but not so anxious that it interfered with receiving and accepting feedback or being video 

recorded. Trainers also commented on the reduction of initial anxiety after providers used 

the EBI strategies and found them to be effective. Interestingly, both MH and ED trainers 
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emphasized providers’ general motivation and conscientiousness as impacting engagement 

in training and intervention delivery.

Unique Influences—Although provider motivation was considered a key factor in both 

settings, it was considered more salient in MH. Specifically, there were repeated comments 

reflecting the perception that MH providers felt an urgency for ASD training due to not 

feeling adequately trained to serve children with ASD. If providers had a child with ASD on 

their caseload during therapist/client recruitment, they were often highly motivated to 

participate in the training. Teachers, in contrast, were perceived to feel they had more 

training around ASD in general as they consistently taught children with ASD and displayed 

less urgency for training.

Perceptions of the Research, Intervention, and Developer

Shared Influences—Provider workload and perceived burden of participation in the 

research was perceived to affect enrollment in both contexts (for example, teachers were 

observed to consider identification and recruitment of child participants as a challenge in the 

context of other demands). These factors continued to influence providers during 

implementation, as demonstrated by level of engagement in training (attendance). MH 

providers who did not regularly attend ongoing consultations with clinical trainers often 

cited workload and competing demands as barriers to attendance. ED trainers also perceived 

the burden of participation and workload also noted as a key factor, and indicated teacher 

attendance in training and coaching activities as negatively affected by their workload and 

contributing to discontinuing participation in the study during implementation.

Client factors, including the intervention fit with client needs and populations, emerged as a 

strong determinant of implementation in both contexts. The fit of AIM HI to address a 

significant unmet need regarding training in specialized ASD interventions was a significant 

facilitator during both the preparation and sustainment phases. For ED services, the fact that 

CPRT was teacher-developed intervention helped to better meet range of students seen in in 

these settings; however, teacher perceptions regarding limited fit with client functioning or 

age (e.g., client too low or high functioning, client too young) served as a barrier.

Intervention characteristics, specifically related to provider perceptions regarding flexibility, 

materials and adaptive training structure were seen as beneficial in both studies. For 

example, therapists reported that the AIM HI strategies were useful for parents, therapists 

and teachers due to the flexibility in the protocol and found this helpful for service 

coordination. Teachers using CPRT indicated that having flexible data collection methods 

that could be integrated into methods already used by the school program was useful. 

Broader system and program leader perceptions regarding flexibility regarding the 

intervention model were key facilitators in MH services as the intervention could flexibly fit 

within the funding structure and could be utilized by the providers from a range of 

disciplines and backgrounds.

Unique Influences—For MH services, the relationships between the intervention 

developers and their research teams and the participants were considered to facilitate 

involvement. Building on existing relationships with MH system and agency leaders was 
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perceived to facilitate adoption and the research teams’ willingness to be flexible and 

individualize study activities (agency enrollment, provider/child recruitment, provider 

training) for different contexts and participant types was perceived as critical in success of 

these activities.

Discussion

This study highlights the potential for hybrid effectiveness/implementation studies to 

advance the field’s understanding of implementation processes of EBI in routine care 

settings (Curran et al. 2012) and illustrates the application of a relevant implementation 

framework to guide study conceptualization, measurement, and interpretation of findings. 

This study involved coordinating prospective qualitative data collection on project 

implementation teams (including intervention developers’ (in this case also the study PIs) 

and research trainer) perspectives on the implementation process to inform future training 

and implementation processes within the context of two ASD interventions and service 

delivery contexts. We applied the EPIS framework to characterize the shared and unique 

outer and inner context factors influencing implementation during community effectiveness 

trials. Results indicate that many of the themes, particularly the most salient themes, were 

common across MH and ED settings (leader engagement, provider attitudes and experience). 

The unique themes were additional influences highlighted in MH programs only. These 

primarily involved structural considerations for each setting (e.g. maturity of MH setting 

related to readiness for new EBI) and some specific considerations related to the intervention 

characteristics. While the unique factors may influence specific implementation planning 

decisions for MH settings, the common factors highlight promising generalizable targets of 

implementation strategies for ASD EBIs that can be leveraged within growing, large-scale 

translation efforts in usual care.

Specifically, our findings suggest that collaborative adaptation of EBIs can lead to EBIs that 

are viewed as more flexible and have a good fit with the client and community context. 

Collaborations have recently been incorporated into EPIS as “bridging factors” that were 

identified in a systematic review of 48 studies that employed the EPIS framework (Moulin et 

al. 2018). One of the ways in which collaborations manifest can be through collaborations of 

intervention developers, with researchers and community stakeholders. This, combined with 

another new EPIS domain of “innovation factors,” can be parlayed through collaboration to 

appropriately adapt interventions for specific contexts. These intervention factors were seen 

as facilitators of implementation and sustainment of the interventions. A growing body of 

literature suggests that research-community partnerships are a promising method to increase 

effective implementation and sustainment of EBI in community ASD services (Brookman-

Frazee et al. 2016; Drahota et al. 2016). It is likely that the involvement of community 

stakeholders at all phases of intervention development / adaptation will lead to increased use 

of the interventions with fidelity. Future research can help determine the specific 

mechanisms of action by which partnerships facilitate the implementation process.

However, flexible and feasible interventions are not always enough. In this study, outer 

context and program/district factors (e.g., type; leadership) clearly affected implementation. 

These data support the importance of considering organizational readiness for adopting an 
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EBI. Implementing a new EBI in the context of a large system-wide policy change can prove 

challenging and may require taking additional pre-implementation steps to build a structure 

for training and supervision as well as time for defining staff and leader roles in the 

implementation process. Adding a new innovation to a system that has a strong method for 

training and oversight appears to increase implementation as compared to introducing an 

EBI in a system that has no experience training or rolling out new skills to the team. A better 

understanding of the underlying structure needed in different systems of care to support EBI 

prior to training and EBI implementation may increase EBI use and sustainment and be 

more cost effective in the long run. Consideration the relationship between specific support 

structures (e.g., implementation leadership; systems of supervision; time in schedule for EBI 

training and practice) and intervention fidelity may provide information about the key 

aspects of support needed for success.

Another salient influence across service contexts and phases was leader engagement in the 

implementation process. In the Preparation phase, system leader motivation and involvement 

was considered critical by study investigators in facilitating recruitment of large numbers of 

programs and districts in the outer context. In the inner context, program leader facilitation 

was critical in implementation planning and roll-out. These findings are consistent with the 

EPIS framework where both outer and inner context leadership are important determinants 

of downstream buy-in and implementation climate (Aarons et al. 2014). In addition, our 

findings are consistent with research that highlights the importance of leadership in 

successful implementation of innovative practices (Bass and Avolio 1990; Edmondson 2003; 

Klein et al. 2001; Powell et al. 2012; Stogdill 1974). When leaders provide clear guidance 

during implementation, facilitate support among co-workers and from administration for 

effective implementation, trainees report an increased sense of competence and satisfaction 

(Green et al. 2014). Consistent with findings from recent mixed-methods research, it is also 

clear that leadership across levels is critical for implementation and sustainment (Aarons et 

al. 2016). For example, at the system level it is important for leaders to clearly establish a 

project’s mission and vision, engage in early and continued planning for EBI sustainment, 

develop and follow a realistic implementation plan, and identify multiple strategies for 

sustainment (Mancini and Marek 2004). At the EPIS inner context organizational level it is 

important to have “transformational” leaders who can inspire and motivate staff while taking 

into account their individual needs and motivations. Leadership that is passive and/or 

avoidant, however, can threaten implementation and sustainment (Aarons et al. 2016).

Another salient EPIS inner context factor was provider attitudes and experience. Our 

findings regarding provider attitudes are consistent with mixed methods findings from our 

complementary data on MH provider perspectives on implementation (Dyson et al. 2017). 

Specifically, we found that although successful and unsuccessful providers (i.e. those who 

successfully complete vs. do not complete the 6 month AIM HI training period) both face 

challenges (e.g., time; program structural challenges) during the implementation process, 

they differ in their perceptions of the impact of these challenges on implementation 

Successful providers were more likely to perceive challenges to be difficult, but ultimately 

manageable, aspects of training, while unsuccessful providers perceived challenges to be 

insurmountable. These perceptual differences were associated with changes to therapist 

behavior (e.g., reduced attendance at training consultations) and ultimately impacted training 
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outcomes. Although many factors influenced EBI training outcomes, we found it was the 

therapists’ motivation for training, attitudes towards the training experience, and their 

perceptions of their own ability to respond and adapt to challenges faced during training and 

intervention delivery that had the greatest impact on training outcomes.

Not surprisingly, providers who had some familiarity with behavioral concepts were 

perceived to have an easier time learning the EBIs. Similar to organizational readiness, 

providers needed to have a baseline level of knowledge and, for teachers, classroom 

structure, upon which to apply the EBI. In addition to highlighting the need for increased 

exposure to EBI knowledge and implementation during professional training for providers, 

this suggests that pre-service training programs have a role to play in preparing providers 

with foundational knowledge and skill such that they are prepared to learn new strategies as 

evidence of efficacy becomes available. Similarly, intervention developers might have 

greater success if new EBIs are situated in the context of current care and use language 

familiar to the providers. Again, this suggests an important role for research-community 

collaboration.

These findings should be considered in the context of the lens in which they were obtained. 

Namely, this study examines implementation processes from the researcher/intervention 

developer perspective. The perspectives provided are limited to those of the research team 

and intervention trainers. These finding build on prior qualitative work examining caregiver, 

provider, leader perspectives, however, these viewpoints are not represented in the current 

analyses which may mean we are missing specific facilitators and barriers that may also 

affect the implementation process of their per-spectives. These data provide complementary 

data to support next steps in implementation across these systems of care and will facilitate 

scale up of the interventions.

This study has a number of important strengths and is innovative in the coordination of data 

collection in independent, concurrent effectiveness studies incorporating the perspectives of 

multiple research stakeholders, including PIs (intervention developers), study coordinators, 

and trainers.

Conclusions and Future Directions

EBI intervention implementation and sustainment is a complex process that involves 

interactions and relationships between intervention developers, and community stakeholders 

including system, organizations, and service providers. The use of the EPIS framework was 

applied to identify and organize both outer and inner context factors that may impact 

implementation across the phases of the implementation process. AIM HI and CPRT 

research share common methods for developing, adapting, and testing interventions in varied 

community service settings (Wood et al. 2015) and reports similar themes in implementation 

processes and outcomes, providing a unique opportunity for a cross-service setting 

comparison of innovative implementation interventions. In particularly, themes from the 

independent effectiveness studies indicated that provider attitudes and implementation 

leadership are promising targets of implementation interventions. As such, our groups are 

now conducting two, coordinated studies testing the effectiveness of the “Translating 
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Evidence-based Interventions (EBI) for ASD: Multi-Level Implementation Strategy” 

(TEAMS) model (R01MH111950 and R01MH111981) (Brookman-Frazee and Stahmer 

2018). TEAMS targets implementation leadership, organizational climate, and provider 

attitudes and motivation in order to improve two key implementation outcomes—provider 

training completion and ASD EBI fidelity, and subsequent child outcomes. The TEAMS 

Leadership Institute applies the LOCI (“Leadership and Organizational Change for 

Implementation”; Aarons et al. 2015) strategies, and the TEAMS Individualized Provider 

Strategy for training (TIPS) applies MI (Motivational Interviewing) strategies to facilitate 

individual provider and organizational behavior change. These studies are using a 

randomized implementation/effectiveness Hybrid Type 3, trial to test TEAMS model with 

the AIM HI in publicly-funded mental health services and CPRT intervention in education 

settings. A dismantling design is used to understand the effectiveness of TEAMS and the 

mechanisms of change across settings and participants. Implementation outcomes (Proctor et 

al. 2009, 2011) including provider training completion, fidelity and child behavior change 

will be examined. This implementation intervention has the potential to increase quality of 

care for ASD in publicly-funded settings by improving effectiveness of EBI implementation, 

however, the process and modules will be generalizable to multiple service systems, 

providers, and interventions, providing broad impact in community services.

Acknowledgments

Funding This study was funded by NIMH Grants R01MH111950, R01MH111981, R01MH094317, and IES Grant 
R324B070027.

References

Aarons GA, Ehrhart MG, Farahnak LR, & Hurlburt MS (2015). Leadership and Organizational 
Change for Implementation (LOCI): A randomized mixed method pilot study of a leadership and 
organization development intervention for evidence-based practice implementation. Implementation 
Science, 10(1), 1–11. 10.1186/s13012-014-0192-y. [PubMed: 25567289] 

Aarons GA, Ehrhart MG, Farahnak LR, & Sklar M (2014). Aligning leadership across systems and 
organizations to develop a strategic climate for evidence-based practice implementation. Annual 
Review of Public Health, 35, 255–274.

Aarons GA, Green AE, Trott E, Willging CE, Torres EM, Ehrhart MG, & Roesch SC (2016). The roles 
of system and organizational leadership in system-wide evidence-based intervention sustainment: A 
mixed-method study. Administration and Policy in Mental Health and Mental Health Services 
Research, 43, 991–1008. 10.1007/s10488-016-0751-4. [PubMed: 27439504] 

Aarons GA, Hurlburt M, & Horwitz SM (2011). Advancing a conceptual model of evidence-based 
practice implementation in public service sectors. Administration and Policy in Mental Health and 
Mental Health Services Research, 38, 4–23. 10.1007/s10488-010-0327-7. [PubMed: 21197565] 

Baio J, Wiggins L, Christensen DL, Maenner MJ, Daniels J, Warren Z, et al. (2018). Prevalence of 
autism spectrum disorder among children aged 8 years - autism and developmental disabilities 
monitoring network, 11 Sites, United States, 2014. MMWR Surveillance Summaries, 67(6), 1–23. 
10.15585/mmwr.ss6706a1.

Barnett M, Stadnick N, Saifan D, Brookman-Frazee L, Lau A, & Regan J (2017). How intervention 
and implementation characteristics relate to community therapists’ attitudes toward evidence-based 
practices: A mixed methods study. Administration and Policy in Mental Health and Mental Health 
Services Research, 44(6), 824–837. 10.1007/s10488-017-0795-0. [PubMed: 28236076] 

Bass BM, & Avolio BJ (1990). The implications of transformational and transactional leadership for 
individual, team, and organizational development. In Pasmore W & Woodman RW (Eds.), Research 
in Organizational Change and Development (pp. 231–272). Greenwich: JAI Press.

Brookman-Frazee et al. Page 12

Adm Policy Ment Health. Author manuscript; available in PMC 2020 September 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Berkowitz S (1997). Analyzing qualitative data. In User-friendly handbook for mixed method 
evaluations http://www.ehr.nsf.gov/EHR/REC/pubs/NSF97-153/CHAP_3.HTM.

Brookman-Frazee L, Baker-Ericzén M, Stadnick N, & Taylor R (2012). Parent perspectives on 
community mental health services for children with autism spectrum disorders. Journal of Child and 
Family Studies, 21, 533–544. 10.1007/s10826-011-9506-8.

Brookman-Frazee L, Baker-Ericzén M, Stahmer A, Mandell D, Haine RA, & Hough RL (2009). 
Involvement of youths with autism spectrum disorders or intellectual disabilities in multiple public 
service systems. Journal of Mental Health Research in Intellectual Disabilities, 2, 201–219. 
10.1080/19315860902741542. [PubMed: 19809531] 

Brookman-Frazee L, & Drahota A (2010). An individualized mental health intervention for children 
with autism spectrum disorders (AIM HI): A model to address challenging behaviors in children 
with ASD—A therapist manual San Diego: University of California.

Brookman-Frazee L, Drahota A, Stadnick N, & Palinkas LA (2012). Therapist perspectives on 
community mental health services for children with autism spectrum disorders. Administration and 
Policy in Mental Health and Mental Health Services Research, 39, 365–373. 10.1007/
s10488-011-0355-y. [PubMed: 21533846] 

Brookman-Frazee L & Stahmer AC (2018). Effectiveness of a multi-level implementation strategy for 
ASD interventions: Study protocol for two linked cluster randomized trials. Implementation 
Science, 13(1), 66. [PubMed: 29743090] 

Brookman-Frazee L, Stahmer A, Stadnick N, Chlebowski C, Herschell A, & Garland AF (2016). 
Characterizing the use of research-community partnerships in studies of evidence-based 
interventions in children’s community services. Admin-istration and Policy in Mental Health and 
Mental Health Services Research, 43, 93–104. 10.1007/s10488-014-0622-9.

Brookman-Frazee L, Taylor R, & Garland AF (2010). Characterizing community-based mental health 
services for children with autism spectrum disorders and disruptive behavior problems. Journal of 
Autism and Developmental Disorders, 40, 1188–1201. 10.1007/s10803-010-0976-0. [PubMed: 
20204690] 

Chlebowski C, Magana S, Wright B, & Brookman-Frazee L (2018). Implementing an intervention to 
address challenging behaviors for Autism Spectrum Disorder in publicly-funded mental health 
services: Therapist and parent perceptions of delivery with Latinx families. Cultural Diversity and 
Ethnic Minority Psychology, 24(4), 552–563. [PubMed: 30024185] 

Curran GM, Bauer M, Mittman B, Pyne JM, & Stetler C (2012). Effectiveness-implementation hybrid 
designs: Combining elements of clinical effectiveness and implementation research to enhance 
public health impact. Medical Care, 50, 217–226. 10.1097/MLR.0b013e3182408812. [PubMed: 
22310560] 

Dingfelder HE, & Mandell DS (2011). Bridging the research-to-practice gap in autism intervention: 
An application of diffusion of innovation theory. Journal of Autism and Developmental Disorders, 
41, 597–609. 10.1007/s10803-010-1081-0. [PubMed: 20717714] 

Drahota A, Meza RD, Brikho B, Naaf M, Estabillo JA, Gomez ED, … Aarons GA (2016). 
Community-Academic partnerships: A systematic review of the state of the literature and 
recommendations for future research. The Milbank Quarterly, 94, 163–214. 
10.1111/1468-0009.12184. [PubMed: 26994713] 

Drahota A, Stadnick N, & Brookman-Frazee L (2014). Therapist perspectives on training in a package 
of evidence-based practice strategies for children with autism spectrum disorders served in 
community mental health clinics. Administration and Policy in Mental Health and Mental Health 
Services Research, 41(1), 114–125. 10.1007/s10488-012-0441-9. [PubMed: 23086499] 

Dyson M, Chlebowski C, Wright B, & Brookman-Frazee L (2017). How do certified and uncertified 
therapists differ in their perceptions of a mental health intervention for ASD? Evidence-Based 
Practice in Child & Adolescent Mental Health, 2, 179–194.

Dyson MW, Chlebowski C, & Brookman-Frazee L (2019). Therapists’ adaptations to an intervention 
to reduce challenging behaviors in children with autism spectrum disorder in publicly funded 
mental health services. Journal of Autism and Developmental Disorders, 49(3), 924–934. 10.1007/
s10803-018-3795-3. [PubMed: 30368628] 

Eaves LC, & Ho HH (2008). Young adult outcome of autism spectrum disorders. Journal of Autism 
and Developmental Disorders, 38, 739–747. 10.1007/s10803-007-0441-x. [PubMed: 17764027] 

Brookman-Frazee et al. Page 13

Adm Policy Ment Health. Author manuscript; available in PMC 2020 September 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ehr.nsf.gov/EHR/REC/pubs/NSF97-153/CHAP_3.HTM


Edmondson AC (2003). Speaking up in the operating room: How team leaders promote learning in 
interdisciplinary action teams. Journal of Management Studies, 40, 1419–1452. 
10.1111/1467-6486.00386.

Finley EP, Huynh AK, Farmer MM, Bean-Mayberry B, Moin T, Oishi SM, et al. (2018). Periodic 
reflections: A method of guided discussions for documenting implementation phenomena. BMC 
Medical Research Methodology, 18(1), 153 10.1186/s12874-018-0610-y. [PubMed: 30482159] 

Forman SG, Shapiro ES, Codding RS, Gonzales JE, Reddy LA, Rosenfield SA, … Stoiber KC (2013). 
Implementation science and school psychology. School Psychology Quarterly, 28, 77–100. 
10.1037/spq0000019. [PubMed: 23586516] 

Garland AF, Hurlburt MS, Brookman-Frazee L, Taylor RM, & Accurso EC (2010). Methodological 
challenges of characterizing usual care psychotherapeutic practice. Administration and Policy in 
Mental Health and Mental Health Services Research, 37, 208–220. 10.1007/s10488-009-0237-8. 
[PubMed: 19757021] 

Green AE, Albanese BJ, Shapiro NM, & Aarons GA (2014). The roles of individual and organizational 
factors in burnout among community-based mental health service providers. Psychological 
Services, 11, 41–49. 10.1037/a0035299. [PubMed: 24564442] 

Klein KJ, Conn AB, & Sorra JS (2001). Implementing computerized technology: An organizational 
analysis. Journal of Applied Psychology, 86(5), 811. [PubMed: 11596799] 

Leigh JP, & Du J (2015). Brief report: Forecasting the economic burden of autism in 2015 and 2025 in 
the United States. Journal of Autism and Developmental Disorders, 45, 4135–4139. 10.1007/
s10803-015-2521-7. [PubMed: 26183723] 

Mancini JA, & Marek LI (2004). Sustaining community-based programs for families: 
Conceptualization and measurement. Family Relations, 53, 339–347. 10.1111/j.
0197-6664.2004.00040.x.

Mandell DS, Walrath CM, Manteuffel B, Sgro G, & Pinto-Martin J (2005). Characteristics of children 
with autistic spectrum disorders served in comprehensive community-based mental health settings. 
Journal of Autism and Developmental Disorders, 35, 313–321. 10.1007/s10803-005-3296-z. 
[PubMed: 16119472] 

Moullin JC, Dickson KS, Stadnick NA, Rabin B, & Aarons GA (2019). Systematic review of the 
Exploration, Preparation, Implementation, Sustainment, (EPIS) framework. Implementation 
Science, 14(1), 1 10.1186/s13012-018-0842-6. [PubMed: 30611302] 

National Autism Center. (2015). National Standards Project, Phase 2, from http://
www.nationalautismcenter.org/national-standards-project/phase-2/.

NVivo qualitative data analysis Software (Version 10) [Computer software] (2012). Retrieved from 
http://www.qsrinternational.com/.

Orsmond GI, Shattuck PT, Cooper BP, Sterzing PR, & Anderson KA (2013). Social participation 
among young adults with an autism spectrum disorder. Journal of Autism and Developmental 
Disorders, 43, 2710–2719. 10.1007/s10803-013-1833-8. [PubMed: 23615687] 

Palinkas LA, Schoenwald SK, Hoagwood K, Landsverk J, Chorpita BF, & Weisz JR (2008). An 
ethnographic study of implementation of evidence-based treatments in child mental health: First 
steps. Psychiatric Services, 59, 738–746. 10.1176/appi.ps.59.7.738. [PubMed: 18586990] 

Powell BJ, McMillen JC, Proctor EK, Carpenter CR, Griffey RT, Bunger AC, … York JL (2012). A 
compilation of strategies for implementing clinical innovations in health and mental health. 
Medical Care Research and Review, 69, 123–157. 10.1177/1077558711430690. [PubMed: 
22203646] 

Proctor EK, Landsverk J, Aarons G, Chambers D, Glisson C, & Mittman B (2009). Implementation 
research in mental health services: An emerging science with conceptual, methodological, and 
training challenges. Administration and Policy in Mental Health and Mental Health Services 
Research, 36, 24–34. 10.1007/s10488-008-0197-4. [PubMed: 19104929] 

Proctor EK, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, … Hensley M (2011). 
Outcomes for implementation research: Conceptual distinctions, measurement challenges, and 
research agenda. Administration and Policy in Mental Health and Mental Health Services 
Research, 38, 65–76. 10.1007/s10488-010-0319-7. [PubMed: 20957426] 

Brookman-Frazee et al. Page 14

Adm Policy Ment Health. Author manuscript; available in PMC 2020 September 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.nationalautismcenter.org/national-standards-project/phase-2/
http://www.nationalautismcenter.org/national-standards-project/phase-2/
http://www.qsrinternational.com/


Roux AM, Shattuck PT, Cooper BP, Anderson KA, Wagner M, & Narendorf SC (2013). Postsecondary 
employment experiences among young adults with an autism spectrum disorder. Journal of the 
American Academy of Child and Adolescent Psychiatry, 52, 931–939. 10.1016/j.jaac.2013.05.019. 
[PubMed: 23972695] 

Seale C, & Silverman D (1997). Ensuring rigour in qualitative research. The European Journal of 
Public Health, 7(4), 379–384.

Shattuck PT, Narendorf SC, Cooper B, Sterzing PR, Wagner M, & Taylor JL (2012). Postsecondary 
education and employment among youth with an autism spectrum disorder. Pediatrics, 129, 1042–
1049. 10.1542/peds.2011-2864. [PubMed: 22585766] 

Simonoff E, Pickles A, Charman T, Chandler S, Loucas T, & Baird G (2008). Psychiatric disorders in 
children with autism spectrum disorders: Prevalence, comorbidity, and associated factors in a 
population-derived sample. Journal of the American Academy of Child and Adolescent Psychiatry, 
47, 921–929. 10.1097/CHI.0b013e318179964f. [PubMed: 18645422] 

Stahmer AC, & Aarons GA (2009). Attitudes toward adoption of evidence-based practices: A 
comparison of autism early intervention providers and children’s mental health providers. 
Psychological Services, 6(3), 223–234. 10.1037/a0010738. [PubMed: 21796262] 

Stahmer AC, Collings NM, & Palinkas LA (2005). Early intervention practices for children with 
autism: Descriptions from community providers. Focus on Autism and Other Developmental 
Disabilities, 20, 66–79. 10.1177/10883576050200020301. [PubMed: 16467905] 

Stahmer AC, Suhrheinrich J, Reed S, & Schreibman L (2012). What works for you? Using teacher 
feedback to inform adaptations of pivotal response training for classroom use. Autism Research 
and Treatment, 2012, 709861 10.1155/2012/709861. [PubMed: 23209896] 

Stahmer AC, Suhrheinrich J, & Reith S (2016). A pilot examination of the adapted protocol for 
classroom pivotal response teaching. Journal of the American Academy of Special Education 
Professionals, 119, 139.

Stogdill RM (1974). Handbook of leadership: A survey of theory and research New York: The Free 
Press.

Suhrheinrich J, Stahmer AC, Reed S, Schreibman L, Reisinger E, & Mandell DS (2013). 
Implementation challenges in translating pivotal response training into community settings. 
Journal of Autism and Developmental Disorders, 43, 2970–2976. 10.1007/s10803-013-1826-7. 
[PubMed: 23619949] 

Wong C, Odom SL, Hume KA, Cox AW, Fettig A, Kucharczyk S, … Schultz TR (2015). Evidence-
based practices for children, youth, and young adults with autism spectrum disorder: A 
comprehensive review. Journal of Autism and Developmental Disorders, 45, 1951–1966. 10.1007/
s10803-014-2351-z. [PubMed: 25578338] 

Wood JJ, McLeod BD, Klebanoff S, & Brookman-Frazee L (2015). Toward the implementation of 
evidence-based interventions for youth with autism spectrum disorders in schools and community 
agencies. Behavior Therapy, 46, 83–95. 10.1016/j.beth.2014.07.003. [PubMed: 25526837] 

Brookman-Frazee et al. Page 15

Adm Policy Ment Health. Author manuscript; available in PMC 2020 September 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
Applying the exploration, preparation/adoption, implementation, sustainment (EPIS) 

conceptual model of implementation to ASD EBIs
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Fig. 2. 
Applying the EPIS framework for measuring AIM HI and CPRT implementation process
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