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Abstract

Background: Implementing and sustaining evidence-based programs with fidelity may require multiple implementation
strategies tailored to address multi-level, context-specific barriers and facilitators. Ideally, selecting and tailoring
implementation strategies should be guided by theory, evidence, and input from relevant stakeholders; however, methods
to guide the selection and tailoring of strategies are not well-developed. There is a need for more rigorous methods for
assessing and prioritizing implementation determinants (barriers and facilitators) and linking implementation strategies to
determinants. The Collaborative Organizational Approach to Selecting and Tailoring Implementation Strategies (COAST-IS) is
an intervention designed to increase the effectiveness of evidence-based practice implementation and sustainment. COAST-
IS will enable organizational leaders and clinicians to use Intervention Mapping to select and tailor implementation strategies
to address their site-specific needs. Intervention Mapping is a multi-step process that incorporates theory, evidence, and
stakeholder perspectives to ensure that implementation strategies effectively address key determinants of change.

Methods: COAST-IS will be piloted with community mental health organizations that are working to address the needs
of children and youth who experience trauma-related emotional or behavioral difficulties by engaging in a learning
collaborative to implement an evidence-based psychosocial intervention (trauma-focused cognitive behavioral
therapy). Organizations will be matched and then randomized to participate in the learning collaborative only (control)
or to receive additional support through COAST-IS. The primary aims of this study are to (1) assess the acceptability,
appropriateness, feasibility, and perceived utility of COAST-IS; (2) evaluate the organizational stakeholders’ fidelity to the
core elements of COAST-IS; and (3) demonstrate the feasibility of testing COAST-IS in a larger effectiveness trial.
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Discussion: COAST-IS is a systematic method that integrates theory, evidence, and stakeholder perspectives to improve
the effectiveness and precision of implementation strategies. If effective, COAST-IS has the potential to improve the
implementation and sustainment of a wide range of evidence-based practices in mental health and other sectors.

Trial registration: This study was registered in ClinicalTrials.gov (NCT03799432) on January 10, 2019 (last updated August
5, 2019).

Keywords: Implementation strategies, Intervention mapping, Tailored implementation strategies, Evidence-based
practice, Mental health, Children and youth

Background
Strengthening the public health impact of evidence-
based practices (EBPs) requires effective implementa-
tion strategies, defined as “methods or techniques
used to enhance the adoption, implementation, sus-
tainment, and scale-up of a program or practice” [1,
2]. Over 70 discrete implementation strategies (e.g.,
audit and feedback, facilitation, supervision) have
been identified [3, 4], and evidence of effectiveness
for specific strategies is emerging [5–8]. However,
there are no “magic bullets” [9], and the effect sizes
of the most frequently used strategies are modest
[5]. Increasing the effectiveness of EBP implementa-
tion might require selecting multiple discrete strat-
egies that are tailored to address multi-level,
context-specific determinants (i.e., barriers and facili-
tators) [10–15].
Ideally, the selection and tailoring of implementation

strategies would be guided by theory, evidence, and input
from relevant stakeholders [16–18]; however, the litera-
ture suggests that this is seldom the case. Implementation
strategies have not often been informed by relevant
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theories and frameworks [8, 19–21], and poor reporting of
primary research [1, 22] has made it difficult to determine
the extent to which strategies are informed by evidence or
involvement of appropriate stakeholders. It is also not
clear whether implementation strategies used in imple-
mentation trials and applied implementation efforts ad-
dress identified determinants [13, 23–26]. For example,
one study of children’s mental health organizations [27]
demonstrated that implementation strategies were not
guided by theory or evidence, were not applied at the fre-
quency and intensity required to implement EBPs effect-
ively, and did not address key determinants related to the
implementation process and organizational context [23,
26]. Bosch and colleagues [24] synthesized 20 studies that
attempted to prospectively tailor implementation strat-
egies to identified determinants and found that implemen-
tation strategies often were poorly conceived, with
incongruence between strategies and determinants (e.g.,
organizational-level determinants were not addressed with
organizational-level strategies). Similarly, a Cochrane sys-
tematic review concluded that while tailored implementa-
tion strategies can be effective, the effect is variable and
tends to be small to moderate; it remains unclear how (1)
determinants should be identified, (2) decisions should be
made on which determinants are most important to ad-
dress, and (3) strategies should be selected to address the
important determinants [13]. This signals a need for more
rigorous processes and methods to guide these key steps
of implementation strategy selection and tailoring [13, 17,
18], particularly as it relates to organizational and system
change efforts [18]. While several promising methods for
selecting and tailoring implementation strategies have
been identified [17, 18], evaluating these methods’ accept-
ability, appropriateness, feasibility, and the extent to which
they can enhance the speed and quality at which EBPs are
implemented remains a high priority [13, 17, 18, 25, 28].
The Collaborative Organizational Approach for Select-

ing and Tailoring Implementation Strategies (COAST-
IS) is an intervention designed to increase the efficiency
and effectiveness of EBP implementation and sustain-
ment. It involves coaching organizational leaders and cli-
nicians to use an Intervention Mapping approach [29,
30] to select and tailor implementation strategies that
address their unique contextual needs. Intervention
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Mapping is a multi-step process that incorporates
theory, evidence, and stakeholder perspectives to en-
sure that intervention components effectively address
key determinants of change [15, 29, 30]. Intervention
Mapping is an established method for developing
health promotion interventions [29], but it has been
underutilized in research to inform the selection and
tailoring of implementation at the organizational and
system levels [15, 18]. Intervention Mapping was se-
lected to be a fundamental component of the
COAST-IS intervention for three primary reasons.
First, it is a promising means of strengthening the
linkage between identified determinants and imple-
mentation strategies [17, 30, 31]. Second, it addresses
a key priority for implementation science by explicitly
identifying potential mechanisms by which implemen-
tation strategies exert their effects, shedding light on
how and why they succeed or fail in achieving their
intended outcomes [28, 30, 32–34]. Third, it is consistent
with calls for broader stakeholder participation in the de-
sign and execution of implementation strategies [16, 35,
36], as it typically involves engaging diverse stakeholders
in the Intervention Mapping process [29]. The involve-
ment of multiple stakeholder groups will improve the
rigor and relevance of this approach by including collabo-
rations with organizations that disseminate EBPs nation-
ally and at the state level; advisory boards comprised
relevant organizational leaders and clinicians, caregivers,
and youth; and organizations currently attempting to im-
plement an EBP. Work with stakeholders will be guided
by principles of community engagement, including mutual
respect, two-way knowledge exchange, co-leadership/
power-sharing, and trust [37–39].
This protocol paper outlines the procedures for a

matched-pair cluster randomized pilot study that will (1)
assess the acceptability, appropriateness, feasibility, and
perceived utility of COAST-IS; (2) evaluate the
organizational stakeholders’ fidelity to the core elements
of COAST-IS; and (3) demonstrate the feasibility of test-
ing COAST-IS in a larger effectiveness trial.

Guiding conceptual models
The plethora of conceptual frameworks pertinent to
implementation science and practice largely serve
three purposes: guide the implementation process, as-
sess the determinants, and evaluate the implementa-
tion outcomes [40]. This study relies upon three
different frameworks to accomplish those purposes.
First, the COAST-IS intervention along with its core
method (Intervention Mapping [29]) and the resultant
implementation strategies will guide the overall
process of implementation (described below). Second,
the Exploration, Preparation, Implementation, and
Sustainment (EPIS) model [10] will guide the assess-
ment of determinants. The EPIS framework specifies
the internal and external determinants for an

organization (inner context and outer context) across
four phases of the implementation process (explor-
ation, preparation, implementation, and sustainment).
During implementation, for instance, inner context
factors such as organizational culture [41],
organizational climate [41], and attitudes toward EBPs
[42] are identified as key determinants. Outer context
determinants include sociopolitical factors, funding,
engagement with treatment developers, and leader-
ship. The EPIS framework was selected because it was
developed to inform implementation research in pub-
lic service sectors (e.g., public mental health and child
welfare services), is widely used within the field of
child and adolescent mental health as well as other
formal health care settings in the USA and inter-
nationally, and has identified the importance of
“bridging factors” (e.g., partnerships/collaborations)
that describe the relationships and activities that link
outer and inner contexts [43]. Finally, the Implemen-
tation Outcome Framework [44], which specifies eight
distinct outcomes, will guide the conceptualization
and measurement of implementation outcomes.
Implementation outcomes are useful to assess stake-
holders’ perceptions of interventions and the extent
to which they are implemented and sustained with
quality. While they typically are assessed in relation
to EBPs, they can also be applied to implementation
interventions. In this study, implementation outcomes
will be assessed in relation to COAST-IS (stake-
holders’ perceptions of acceptability, appropriateness,
feasibility, and ability to implement with fidelity) as
well as assessing clinicians’ fidelity to an EBP—
trauma-focused cognitive behavioral therapy (TF-
CBT). The working conceptual model for this study
(Fig. 1) depicts (1) the implementation of an EBP
(TF-CBT [45]), (2) an innovative method for selecting
and tailoring implementation strategies (COAST-IS),
(3) implementation strategies that will address, (4)
multi-level determinants based upon an EPIS-guided
assessment [10], and (5) assessment of implementation
outcomes [44] specific to COAST-IS and TF-CBT.

Methods
Study context, primary research partners, and the
development of COAST-IS
COAST-IS will be piloted with community mental
health organizations that are working to address the
needs of children and youth who experience trauma-
related emotional or behavioral difficulties. Children and
youth experience trauma at alarming rates, which can
lead to serious mental health problems including post-
traumatic stress disorder, behavioral problems, depres-
sive symptoms, and anxiety [46–49]. TF-CBT [45] is an
EBP [50–52] for those who experience trauma-related
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emotional or behavioral difficulties. However, much like
other EBPs [53–56], TF-CBT is underutilized, and even
when organizations and systems adopt it, implementa-
tion problems can limit its reach and effectiveness [57–
59]. The North Carolina Child Treatment Program [60],
the primary research partner for this study, facilitates
the implementation of trauma-focused interventions
across North Carolina, largely using the National Center
for Child Traumatic Stress learning collaborative model
[61]. COAST-IS will be piloted within the context of
two North Carolina Child Treatment Program TF-CBT
learning collaboratives [62]. It is particularly appropriate
to pilot COAST-IS within the context of an effort to dis-
seminate and implement TF-CBT for two reasons: (1) it
is an EBP that is a focus for wide dissemination in both
specialty trauma programs and community mental
health organizations across the country, and (2) it is a
complex, psychosocial intervention; thus, lessons learned
about using COAST-IS within this context are likely to
be generalizable to other complex interventions.
Given the critical role of partnership in implementa-

tion science and practice [16, 39, 43, 63], COAST-IS was
developed in partnership with the North Carolina Child
Treatment Program and the US Substance Abuse and
Mental Health Services Administration-funded National
Center for Child Traumatic Stress. Leaders from both
groups informed the development of COAST-IS through
regular meetings (~monthly) and feedback on a three-
part webinar series delivered by one of the authors (BJP)
on implementation strategies, the need to systematically
select and tailor implementation strategies, and the ini-
tial idea for the COAST-IS intervention.

Leaders from the North Carolina Child Treatment Pro-
gram and the National Center for Child Traumatic Stress
also helped the investigative team to form three advisory
boards comprised of organizational leaders and clinicians,
caregivers, and youth. The Organizational Advisory Board
comprised eight organizational stakeholders similar to po-
tential research participants. It held four 2-h meetings to
review the draft intervention materials and provide feed-
back on the structure and content of the COAST-IS inter-
vention. The Family and Youth Insight Advisory Group
and Youth Task Force were formed to incorporate the per-
spectives of families and youth during intervention develop-
ment. Each group comprised eight to ten caregivers or
youth who had experience with trauma-focused treatment.
Each group met twice for 1.5–2 h and was guided through
a structured brainstorming process to identify determinants
of their engagement in trauma-focused treatments and rec-
ommend strategies to address those determinants. The re-
search team synthesized those recommendations to include
in intervention materials and share with future research
participants to promote client-focused implementation.

Research design and study participants
COAST-IS will be piloted in a matched-pair cluster ran-
domized design within two North Carolina Child Treat-
ment Program TF-CBT learning collaboratives [62].
Additional file 3 includes a CONSORT checklist detailing
reporting elements for pilot or feasibility trials. Across the
two locations, the learning collaboratives have accepted 26
organizations (including community mental health organi-
zations and child advocacy centers), eight of which will be
recruited for this pilot study. The study coordinator (SM)

Fig. 1 Conceptual model for the COAST-IS study. Note: the conceptual model for the COAST-IS study draws upon Proctor et al.’s [87] conceptual
model for implementation research, Intervention Mapping [29], and the Exploration, Preparation, Implementation, and Sustainment model [10]

Powell et al. Implementation Science Communications             (2020) 1:9 Page 4 of 13



will send an email to the senior leader who applied to the
learning collaborative on their organization’s behalf to de-
scribe the purpose of the study, emphasizing that partici-
pation in the study is not a condition of the learning
collaborative and explaining their organization would be
randomized into a control (i.e., learning collaborative only)
or intervention group receiving an adjunctive intervention
(COAST-IS). If an organization agrees to participate, the
primary senior leader will be asked to sign a memoran-
dum of understanding that acknowledges their commit-
ment to the research project, emphasizes the voluntary
nature of the study, and asks for a list of additional senior
leaders and clinicians who are participating in the
learning collaborative and/or are actively involved in
TF-CBT implementation efforts at their organization.
It is anticipated a total of 10–20 senior leaders and
40–60 clinicians will participate across the 8 organiza-
tions. The investigative team will create four pairs of
participating organizations matched by region and
average number monthly referrals for child trauma;
the organizations in each pair will be randomized to
learning collaborative only or learning collaborative
with COAST-IS using a random number generator.
Over 12 months, each organization will receive all
components of the North Carolina Child Treatment
Program learning collaborative model (described
below). Organizations randomized to receive the
COAST-IS intervention will receive additional training
and coaching to help them systematically select and
tailor implementation strategies.

Interventions
Control (learning collaborative only)
The North Carolina Child Treatment Program utilizes
a learning collaborative model [61] that the National
Center for Child Traumatic Stress adapted [64, 65]
from the Institute for Healthcare Improvement’s
Breakthrough Series Collaborative [66]. The collabora-
tives are led by experts in EBP, implementation, and
quality improvement. Main components include (1)
four face-to-face learning sessions (2 days each) that
provide clinical training in TF-CBT, (2) post-learning
session action periods structured to facilitate clini-
cians’ application of learned skills, (3) a secure web-
site to facilitate faculty-to-participant and peer-to-peer
learning and document the use of quality improve-
ment methods such as “plan-do-study-act” cycles, (4)
fidelity monitoring and coaching, (5) an organizational
“senior leader” track supporting organizational change,
(6) monthly outcomes monitoring, and (7) sustainabil-
ity planning. Amaya-Jackson and colleagues [61] pre-
viously described the learning collaborative in further
detail, including how specific components are linked
to the implementation of science literature.

Intervention (learning collaborative with COAST-IS)
COAST-IS is intended to promote the implementa-
tion and sustainment of EBPs by equipping organiza-
tions to systematically select and tailor
implementation strategies to address their site-specific
needs. This will be accomplished by working in part-
nership with organizations to increase their capacity
(i.e., knowledge and skill) to use Intervention Map-
ping [29, 30] to tailor implementation strategies to
address their site-specific needs. Every effort will be
made to ensure that the partnership between partici-
pating organizations and the investigative team is
driven by principles of community-academic partner-
ships and community engagement, including mutual
respect, two-way knowledge exchange, co-leadership/
power-sharing, and trust [37–39, 67]. These principles
will be emphasized during educational and coaching
sessions, and the investigative team will regularly
check with senior leaders and clinicians to ensure
that these principles are realized. The process of
Intervention Mapping and the modes of intervention
delivery that will be used to build organizational cap-
acity to select and tailor implementation strategies are
described below.

Intervention Mapping
Intervention Mapping draws upon evidence, theory,
stakeholder input, and a systematic process to guide
intervention and implementation strategy development
[15, 29]. Within this study, the investigative team will
draw upon step 5 of Intervention Mapping, which fo-
cuses on the intervention implementation [29] and has
recently been described in more detail as “implementa-
tion mapping” [30]. COAST-IS will employ the following
four tasks to tailor implementation plans for each par-
ticipating organization.

Task 1: Conduct a needs assessment and identify
relevant implementation outcomes, performance
objectives, and determinants This task begins by con-
ducting a needs assessment to generate consensus on
the types of implementation outcomes [44] (e.g., accept-
ability, appropriateness, feasibility, adoption, fidelity, pene-
tration, sustainment) stakeholders would like to improve,
specify performance objectives (i.e., who needs to change
what in order to achieve those implementation out-
comes?), and identify determinants (i.e., what will poten-
tially influence their ability to meet those performance
objectives?) [29, 30]. This study leverages both a general
and site-specific approach to the needs assessment.
The general needs assessment involved preliminary

work to engage stakeholders and gave the study team
insight on the types of outcomes, performance objec-
tives, and determinants that might be relevant to

Powell et al. Implementation Science Communications             (2020) 1:9 Page 5 of 13



implementing TF-CBT. Specifically, Organizational
Advisory Board members were led through an exer-
cise of identifying performance objectives, and the
Family and Youth Insight Advisory Group and the
Youth Task Force were engaged to ensure that imple-
mentation determinants from caregiver and youth
perspectives were identified. All responses were re-
corded verbatim. Concurrently, a systematic review
was conducted to identify determinants of implement-
ing evidence-based trauma-informed interventions for
children and youth [68].
The site-specific needs assessment will involve pri-

mary data collection (quantitative and qualitative) to
identify organization-specific determinants. Quantita-
tive data on implementation determinants will be
assessed via Qualtrics at baseline and 12 months. The
measures reflect inner setting factors of the EPIS model
[10], and are psychometrically sound and pragmatic
(free, brief), increasing the likelihood that organizations
might use them to inform ongoing improvement efforts
[69]. At the individual level, attitudes toward EBP [42]
will be assessed. At the organizational level, readiness
for implementing change [70], psychological safety [71],
prior experiences with innovation implementation [72],
organizational culture (overall) [73], organizational cul-
ture (stress) [73], organizational culture (effort) [73],
learning climate [73], available resources [73], imple-
mentation climate [74], implementation leadership [75],
and implementation citizenship behaviors [76] will be
evaluated. Qualitative data will be derived from in-
person site visits to each organization receiving the
COAST-IS intervention during the first 2 months of
the intervention period. The site visits will involve a
structured brainstorming process [77, 78] with
organizational leaders and clinicians that will yield data on
relevant implementation outcomes, performance objec-
tives, and determinants. Qualitative data provide nuanced
and site-specific information about organizational needs
and strengths, and is particularly important in assessing
outer setting factors given the absence of quantitative
measures [79].
Data from both the general and site-specific needs

assessments will be summarized and shared with par-
ticipating organizations, affording the opportunity to
view performance objectives and determinants related
to implementing and sustaining TF-CBT that are
common across sites as well as those that are specific
to their organizations. Matrices will be developed that
link outcomes, performance objectives, and specific
determinants. These linkages will identify specific tar-
gets that may need to be addressed to ensure imple-
mentation and sustainment and will be the basis for
selecting implementation strategies and theoretical
change methods.

Task 2: Identify relevant implementation strategies
and theoretical change methods Organizations will
work with COAST-IS coaches (BJP, ADH, and RLH) to
identify the implementation strategies that are well-
suited to address implementation determinants and
achieve their performance objectives. Their selection will
be informed by (but not limited to) a compilation of
discrete implementation strategies [3, 4, 80]. Given the
importance of considering the mechanisms by which
strategies might have an effect [28, 32, 33], COAST-IS
coaches will encourage organizational leaders and clini-
cians to specify how and why they expect an implemen-
tation strategy to work. In Intervention Mapping, this is
referred to as the identification of theoretical change
methods [29, 30, 81]. To help in articulating the mecha-
nisms by which the strategies are intended to operate,
COAST-IS coaches will help organizational stakeholders
operationalize the implementation strategies using a
structured set of prompts and drawing upon taxonomies
of behavior change techniques [82] and methods [81].
Organizational leaders will be encouraged to prioritize
implementation strategies that are likely to impact iden-
tified determinants and performance objectives and im-
plementation strategies that can be feasibly employed
within their organization during the 12-month learning
collaborative.

Task 3: Develop implementation plans and associated
materials Organizational leaders and clinicians on each
organization’s implementation team will work with
COAST-IS coaches to develop an implementation plan
that includes the (1) aim and purpose of the implemen-
tation effort, (2) scope of change (e.g., what
organizational units are affected), (3) individual(s) re-
sponsible for carrying out each strategy, (4) timeframe
and milestones, and (5) appropriate performance/pro-
gress measures [4]. There are challenges associated with
reporting implementation strategies with enough detail
to promote replicability in research and practice [1, 22,
83], and there is an increasing emphasis on the import-
ance of identifying and understanding the mechanisms
through which implementation strategies exert their ef-
fects [28, 32–34]. Accordingly, each implementation
plan will include detailed descriptions of each imple-
mentation strategy [1] and procedures to carefully track
how they are enacted [84, 85]. This will aid in planning,
executing, and reporting implementation strategies.

Task 4: Evaluate implementation outcomes The
fourth Intervention Mapping task is to evaluate the rele-
vant implementation outcomes identified during task 1.
For the research purposes of this study, we are assessing
clinicians’ fidelity to TF-CBT; however, COAST-IS coa-
ches will work with organizational stakeholders to identify,
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operationalize, and measure additional implementation
outcomes that they may wish to evaluate currently or in
future efforts.

Simple example of tasks 1–4 In task 1, organizations
might identify “fidelity to TF-CBT” as a relevant out-
come, “clinicians agree to receive regular fidelity moni-
toring and feedback” as a performance objective, and
“perceptions of TF-CBT” as a potential determinant. In
task 2, one or more implementation strategies and the-
oretical change methods that address that performance
objective and determinant would be identified, for ex-
ample, an opinion leader [86] who might help clinicians
acknowledge the value of TF-CBT and commit to receiv-
ing regular monitoring and support, drawing upon the
theoretical change method of “verbal persuasion about
capability” [82]. In task 3, the opinion leader strategy
would be integrated into a broader implementation plan
if it was found to be feasible and likely impactful for the
organization. Task 4 would involve determining whether
the use of an opinion leader (likely in combination with
other strategies) improved fidelity to TF-CBT. This sys-
tematic process ensures that critical determinants are
addressed and closes the gap in implementation science
and practice related to mismatched strategies and deter-
minants [13, 23–25].

Modes of intervention delivery
The COAST-IS intervention will include the dissemin-
ation of educational materials, web-based interactive
education, and web-based coaching sessions.

Dissemination of educational materials COAST-IS
participants will receive educational materials that pro-
vide a basic overview of implementation science and
practice [87–89], describe the rationale for selecting and
tailoring strategies [13, 17, 18, 25], introduce Interven-
tion Mapping and its major steps [29, 30], and a com-
pendium of resources to assess determinants [10, 77, 90]
and identify implementation strategies [4, 31, 80].

Web-based interactive education Five web-based
interactive education sessions will be delivered via video
conference. An attempt will be made to deliver these
sessions to COAST-IS organizations simultaneously;
however, scheduling difficulties might necessitate mul-
tiple sessions to ensure every organization receives each
session. The didactic portion of each session will be re-
corded to provide a resource for organizations in the
event of turnover or the need for review.
The first session will provide an overview of imple-

mentation science, the rationale for systematically select-
ing and tailoring implementation strategies, and the
COAST-IS process. The second session will focus on

task 1, involving a discussion of common performance
objectives and determinants that were identified across
the four COAST-IS organizations. The third session will
cover task 2, offering an overview of implementation
strategies that may help to address commonly identified
determinants and performance objectives. The fourth
session will detail the development of a matrix that
matches implementation outcomes, performance objec-
tives, and determinants to implementation strategies to
inform an implementation plan and will also provide
guidance for tailoring implementation strategies to ad-
dress organizational needs and strengths. The fifth ses-
sion will describe the development of implementation
plans, provide instruction for how to track and adapt
implementation strategies as needed, and suggest ways
of evaluating implementation outcomes.

Web-based coaching After the second education ses-
sion, organizations will receive bi-weekly to monthly
coaching and support from COAST-IS coaches (BJP,
ADH, RLH) to build their competency related to the
Intervention Mapping process and the selection and tai-
loring of implementation strategies. At least 12 coaching
sessions will be delivered via videoconference. The
amount of coaching provided will vary with the organiza-
tions’ baseline capacity to implement TF-CBT, ability to
progress through the steps of Intervention Mapping, and/
or requests for additional support. The first five sessions
will mirror the web-based interactive educational sessions
in content and will last approximately 1 h. Subsequent ses-
sions will be scheduled at least monthly and are intended
to be between 15 and 60min depending upon agency
need. Brief sessions will promote cognitive activation and
feasibility. Coaching sessions will be recorded to ensure
quality, promote improvement among COAST-IS coa-
ches, and to serve as further documentation of organiza-
tions’ progression through the major tasks of step 5 of
Intervention Mapping.

Study aims and methods
Aim 1: To assess the acceptability, appropriateness,
feasibility, and perceived utility of COAST-IS
Participants and procedures
Senior leaders and clinicians from organizations ran-
domized to receive the COAST-IS intervention will be
contacted by email and asked to complete a brief online
survey. They will also be asked to participate in a 45–60-
min semi-structured interview that will be conducted by
a member of the study team who has experience con-
ducting qualitative interviews. To avoid biasing re-
sponses, interviewers will not be delivering COAST-IS
educational or coaching sessions. Individuals who par-
ticipate in the semi-structured interviews will be
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compensated $50 for their time. Interviews will be re-
corded, transcribed verbatim, and cleaned for analysis.

Measures
The online survey will include demographic questions
and three four-item measures that have strong psycho-
metric and pragmatic properties: (1) acceptability of
intervention measure, (2) intervention appropriateness
measure, and (3) feasibility of intervention measure [91].
Semi-structured interviews (Additional file 1) will focus
on these three constructs and perceived utility of
COAST-IS, as well as the extent to which principles of
community engagement [37–39] were actualized and if
and how they influenced stakeholders’ perceptions of
COAST-IS.

Analysis
Quantitative data will first be assessed for missing data
and distributional characteristics. Qualitative data will be
imported into NVivo [92] and analyzed by two re-
searchers using qualitative content analysis, a theory-
driven approach [93, 94] that has been used in a prelim-
inary study by the principal investigator [26, 27]. Data
analysis will occur in three phases: immersion, reduc-
tion, and interpretation. The immersion phase will pro-
vide the researchers a sense of “the whole” before
rearranging it into smaller segments [94]. The inter-
viewers will develop field notes after each interview to
record first impressions and analytic hunches [94] and
will later review recordings and transcripts to gain a bet-
ter sense of these data. Memos will record initial
thoughts on themes and serve as an audit trail [94, 95].
The reduction phase will involve developing and apply-
ing a codebook to transcripts to condense data into text
segments that will be aggregated into broader themes.
The codebook will be refined iteratively by co-coding a
sample of transcripts. The coders will independently
code transcripts to increase reliability and reduce bias
[93, 96], with regular meetings to discuss and resolve
discrepancies. Data interpretation will involve reflecting
upon the data, field notes, and memos developed during
the first two phases [94]. Descriptive and interpretive
summaries will include direct quotations to support de-
scriptions and analytic assertions. Analysts will return to
these data to find evidence that supports or refutes the
interpretation of results. Seeking “negative cases” for
which the conclusions do not hold will add credibility to
the findings and ensure that the analysts are not simply
seeking to confirm a certain hypothesis [94, 95]. Mixed
methods analyses with equal emphasis on quantitative
and qualitative methods (i.e., QUAN + QUAL) will in-
volve merging the quantitative and qualitative data in
NVivo to examine the extent to which the two types of
data converge [97–99].

Aim 2: To evaluate organizational stakeholders’ fidelity to
the core elements of COAST-IS
Participants and procedures
The four organizations’ completing key steps of COAST-IS
will be independently tracked by COAST-IS facilitators
(BJP, ADH, and RL). Inter-rater reliability will be calculated,
and discrepancies will be discussed until consensus is
reached.

Measures
Informed by the Stages Implementation Completion
measure [100, 101], a tool was developed to assess orga-
nizations’ fidelity to COAST-IS (see Additional file 2).
The measure will be used to track the date that each
COAST-IS activity in each of the four EPIS phases (ex-
ploration, preparation, implementation, and sustainment
[10]) is completed.

Analysis
Three scores will be calculated for each phase. The “dur-
ation score” is the amount of time (in days) that a site
takes to complete implementation activities in a phase
and is calculated by date of entry through the date of
final activity completed. The “proportion score” is the
percentage of activities completed within a phase. The
“phase score” marks the final phase (exploration, prepar-
ation, implementation, sustainment) that a site reaches
in implementation.

Aim 3: To demonstrate the feasibility of testing COAST-IS
in an effectiveness trial
Participants and procedures
While aim 1 focuses on assessing the stakeholders’ per-
ceptions of COAST-IS, aim 3 will focus on establishing
the feasibility of study procedures in preparation for a
larger implementation effectiveness trial [102, 103].
Organizational leaders and clinicians from all eight orga-
nizations will contribute to the investigative team’s ap-
praisal of the study procedures such as recruitment,
retention, and data collection.

Measures
Proportions of organizations, senior leaders, and clini-
cians that are willing to participate and remain in the
pilot study will be documented to demonstrate the feasi-
bility of recruitment and retention procedures.
The feasibility of procedures for assessing the imple-

mentation determinants at baseline and 12months
through an online survey via Qualtrics will also be exam-
ined via response rates for senior leaders and clinicians.
The following measures will be included in a survey that
will be administered at baseline and 12months: Evidence-
Based Practice Attitudes Scale [42]; Organization Readi-
ness for Implementing Change [70]; team psychological
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safety [71]; perceived intensity of previous innovations,
perceived failure of previous innovations, innovation-
targeted helplessness, and innovation fatigue [72]; inner
context measures including organizational culture (over-
all), organizational culture (stress), organizational culture
(effort), learning climate, and available resources [73];
Jacobs et al.’s [74] measure of implementation climate;
Implementation Leadership Scale [75]; and Implementa-
tion Citizenship Behavior Scale [76]. Participants will re-
ceive a $25 gift card for completing the survey.
Feasibility of collecting a key implementation out-

come, fidelity to TF-CBT, will be documented using
procedures established by the North Carolina Child
Treatment Program. Therapist fidelity will be assessed
with the TF-CBT Fidelity Metric [104]. This instru-
ment consists of 12 4-point scales (e.g., gradual ex-
posure, cognitive processing) that allow a trainer to
rate each TF-CBT component applied by a clinician
within a session. Fidelity and clinical competency in
the delivery of TF-CBT components will be moni-
tored and rated by the North Carolina Child Treat-
ment Program Master Trainers during the clinical
consultation calls. An overall fidelity score will be de-
termined by averaging the scores from each of the 12
scales. TF-CBT Master Trainers will rate the clinician
fidelity for each enrolled client for each component.
Fidelity will be collected and tracked via the NC Per-
formance and Outcomes Platform, an online platform
for training, treatment, and outcomes monitoring.

Analysis
Appropriately, this pilot study is not powered to detect
between-group differences; rather, the goal is to establish
the feasibility of recruitment, randomization, retention,
assessment procedures, new methods, and the imple-
mentation of a novel intervention [103, 105–108]. Thus,
variables will be presented in descriptive analyses (pro-
portions for dichotomous variables, mean and SD for
continuous outcomes). We will stratify by study arm and
organization where appropriate, and we will examine
measures for floor/ceiling effects.

Dissemination of study findings and refinement of the
COAST-IS intervention
Study findings will be disseminated through a variety of
channels. First, the main findings from the pilot study
and any methodological advances (e.g., descriptions of
the Intervention Mapping process applied to tailoring
implementation strategies, methods for prospectively
tracking implementation strategies) will be published in
peer-reviewed journals and presented at relevant confer-
ences. Second, study findings will be shared with the re-
search participants within 3–6 months of concluding
data collection via a webinar that will be open to

stakeholders from each of the eight organizations. In
addition, COAST-IS intervention materials (e.g., record-
ings of the educational sessions, educational materials)
will be made available to organizations within the con-
trol group, as will summaries of their organization’s as-
sessment of implementation determinants. Third, study
partners from the North Carolina Child Treatment Pro-
gram and the National Center for Child Traumatic
Stress will participate in two to three videoconferences
to (1) review the results from the mixed methods pilot
and determine whether findings are sufficiently positive
for a subsequent large-scale test of COAST-IS and, if so
(2) generate potential refinements, and finalize COAST-
IS for subsequent testing.

Discussion
Potential impact of COAST-IS
The development of rigorous and practical methods for
designing and tailoring implementation strategies is a
critical need for the field of implementation science [13,
17, 18, 25, 28]. COAST-IS is a novel implementation
intervention that responds to this need and is intended
to strengthen organizations’ capacity to implement and
sustain EBPs by improving the precision and effective-
ness of implementation strategies. It leverages an estab-
lished method for developing interventions, Intervention
Mapping [29, 30], which systematically links perform-
ance objectives, determinants, and implementation strat-
egies in a manner that is likely to improve our ability to
understand, assess, and change mechanisms of effective
implementation [28, 32–34]. This study will determine
whether COAST-IS is an acceptable, appropriate, and
feasible approach to tailoring implementation strategies
at the organizational level and, if a larger-scale trial is
warranted, ways in which it may need to be refined prior
to further testing.
While COAST-IS is being applied to improve the im-

plementation of TF-CBT in community mental health
settings, it is intended to be broadly applicable to organi-
zations implementing a wide range of interventions. If
stakeholders are able to apply COAST-IS with fidelity, it
could be used to make implementation strategies such
as learning collaboratives and facilitation more system-
atic and transparent by clearly defining specific steps for
designing and tailoring implementation strategies.
This study will also demonstrate how diverse stake-

holder groups can inform the implementation of EBPs
[16, 36, 39]. In this case, organizations that disseminate
EBPs at the national (National Center for Child Trau-
matic Stress) and state (North Carolina Child Treatment
Program) levels are invaluable partners that informed
the conceptualization and design of COAST-IS, enabled
access to organizations implementing TF-CBT, and pro-
vided clinical and implementation expertise specific to
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trauma-focused interventions. Organizational leaders
and clinicians from the Organizational Advisory Board
provided early feedback on COAST-IS and enhance the
likelihood that it would be acceptable, appropriate, and
feasible within the context of community mental health.
Caregiver- and youth-focused advisory boards provided
insight into the potential implementation determi-
nants. Finally, the organizational leaders and clinicians
that will receive COAST-IS will collaboratively select
and tailor implementation strategies and have numer-
ous opportunities to provide feedback related to its
structure and content that will guide future refine-
ments. Engaging stakeholders with a spirit of mutual
respect, two-way knowledge exchange, co-leadership/
power-sharing, and trust [37–39] is anticipated to in-
crease stakeholder buy-in, improve the design of
COAST-IS, and ensure that the tailored strategies are
highly aligned with the needs and values of participat-
ing organizations.

Innovation
Several innovative features of COAST-IS are worth not-
ing. First, the use of Intervention Mapping [29, 30] to se-
lect and tailor implementation strategies in community
settings and its application to mental health are innova-
tive [15]. Also innovative is engaging organizational
stakeholders to identify site-specific determinants and
strategies, rather than the traditional strategy of having a
central team. Second, most systematic methods to de-
sign implementation strategies have focused on individ-
ual provider behavior change; this study focuses on
organizational-level change [18]. Finally, trials of tailored
implementation strategies often use passive comparators
(e.g., dissemination of guidelines or educational mate-
rials) [13], whereas this study sets the stage for a larger
trial that would compare COAST-IS to a learning collab-
orative, a real-world approach adopted by an increasing
number of organizations.

Limitations
By design, this study is not able to detect between-group
differences; however, this is appropriate given the pri-
mary purpose of this study is to demonstrate the feasi-
bility of the intervention and study methods in
preparation for a larger trial [103, 105–108]. Another
potential limitation is that randomizing organizations
within the context of two learning collaboratives makes
contamination a potential threat. However, studies of
TF-CBT collaboratives show that advice seeking between
organizations [109] and communication patterns within
organizations change minimally [110]. This threat will
be further minimized by (1) asking participants not to
discuss COAST-IS during cross-organizational commu-
nication during the collaborative and (2) examining

meeting notes to ensure that COAST-IS is not discussed
during cross-organizational learning sessions.

Conclusion
This research addresses important national priorities out-
lined by the National Academies of Sciences, Engineering,
and Medicine to advance the implementation of evidence-
based psychosocial interventions for children, youth, and
families [111, 112], as well as the National Institute of
Mental Health’s Strategic Plan to increase the public
health impact of their funded research [113]. It is highly
responsive to the National Institutes of Health’s priorities
for implementation science given its focus on developing
and testing implementation strategies; understanding
context and local capacity; influencing organizational cli-
mate and processes; leveraging relevant implementation
frameworks; understanding potential mechanisms of
change within multi-level, multi-component implementa-
tion strategies; and incorporation of a mixed methods
evaluation [34]. Ultimately, it has the potential to posi-
tively impact public health by improving the implementa-
tion and sustainment of EBPs in community mental
health settings by equipping organizations to systematic-
ally address context- and intervention-specific determi-
nants of implementation and sustainment. COAST-IS
addresses challenges that are common to all implementa-
tion efforts; thus, it is anticipated that lessons learned from
this pilot and subsequent refinements will be relevant well
beyond the field of mental health.
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