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Abstract

Schools frequently adopt new interventions for each new public health issue, but this is both time- and resource-intensive. Adversity expo-
sure is an example of a pervasive public health issue that emerged during Coronavirus Disease 2019 (COVID-19) with notable consequences,
including an elevated risk of developing substance use disorders and mental ilinesses. Adapting existing, universal, evidence-based inter
ventions, such as the Michigan Model for Health™ (MMH), by incorporating trauma-sensitive content is a promising approach to meet this
need. We examined critical steps in promoting MMH adaptability as part of the Enhanced REP (Replicating Effective Programs) implemen-
tation strategy during the COVID-19 pandemic. We share usability testing from the 2020 to 2021 school year and describe how we apply
the results to inform the group randomized trial pilot study. We applied key steps from implementation adaptation frameworks to integrate
trauma-sensitive content as COVID-19 unfolded, documenting the process through field notes. We conducted initial usability testing with two
teachers via interviews and used a rapid qualitative analysis approach. We conducted member checking by sharing the information with two
health coordinators to validate results and inform additional curriculum refinement. We developed an adapted MMH curriculum to include
trauma-sensitive content, with adaptations primarily centered on adding content, tailoring content, substituting content, and repeating/rein-
forcing elements across units. We designed adaptations to retain the core functional elements of MMH. Building foundational relationships
and infrastructure supports opportunities to usertest intervention materials for Enhanced REP that enhance utility and relevance for popula-
tions that would most benefit. Enhanced REP is a promising strategy to use an existing evidence-based intervention to meet better the needs
of youth exposed to adversity. Building on the foundations of existing evidence-based interventions, is vital to implementation success and
achieving desired public health outcomes.

Lay summary

Schools frequently adopt new interventions for each new public health issue that may or may not be evidence-based. Concentrating efforts on
supporting the effective implementation of existing, widely adopted evidence-based interventions (EBIs) in schools is an efficient and effective
way to achieve their public health impact and reduce implementer overload. We systematically adapted an EBI, the Michigan Model for Health™,
to incorporate trauma-sensitive content and pilot-tested the materials with two health teachers using pre-/post-interviews to gather feedback for
refinement. The implementation support professionals—regional school health coordinators—provided further insight and validation of teacher
feedback on adaptations. The adaptations developed focused on maintaining the core functions that make the curriculum effective. We learned
that the foundational relationships and implementation infrastructure were central to testing intervention materials in a way that would enhance
utility and relevance for the student population that would most benefit. Leveraging available infrastructure and existing collaborations are vital
to implementation success and achieving desired public health outcomes.
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Implications

meet population needs and achieve public health objectives.

Practice: Adopting new interventions for each new public health problem is time-consuming and expensive. Leveraging existing partnerships
across sectors is a promising way to efficiently adapt existing interventions to meet population needs.
Policy: Translational research can advance policies that support ongoing funding for implementing, adapting, and sustaining interventions to

Research: Future research is needed to inform systematic approaches for building implementation infrastructure, a central component to
making needed adaptations and responding effectively when community needs arise.

Introduction

Exposure to adversity among youth is pervasive, and schools
are a central setting for interventions to reduce the impact of
risk exposure on youth well-being [1-3]. Universal preven-
tion, or Tier 1 interventions, is designed for all youth regard-
less of identified risk status. Universal prevention can have a
lasting impact by reducing or preventing multiple interrelated
outcomes (e.g. drug use and poor mental health) that share
common risk factors [4, 5]; it is a foundational component
of comprehensive substance misuse prevention and mental
health promotion [6]. Consistent with the multi-tiered sys-
tems of support framework, universal prevention interven-
tions adopt a broad approach to reducing the risk of adverse
outcomes, intended to meet the needs of 75%-80% of the
population vs. more narrowly selected (10%-15%; students
who have demonstrated risk) and intensive (5%-10%; stu-
dents who are at highest risk) interventions [7]. We focus on
drug use outcomes as robust longitudinal research indicates
that universal prevention focused on increasing protective
factors and decreasing risk factors is a promising and low-
cost approach to reducing the onset and escalation of sub-
stance use [8-10]. One example of universal prevention is
the Michigan Model for Health™ (MMH). MMH is a com-
prehensive health curriculum recognized by the CASEL, the
Collaborative for Academic, Social, and Emotional Learning
[11], that has demonstrated efficacy in reducing substance use
and improving mental health outcomes [12]. MMH is con-
sistent with other evidence-based interventions (EBIs) and
aligned with national health education standards; it serves
as a model for evidence-based health curricula [13]. MMH
also aligns with the Center for Disease Control and peven-
tion's (CDC’s) characteristics of effective health education,
include being research-based and theory-driven, building
competence by addressing skills, providing opportunities to
reinforce skills and positive health behaviors, and managing
social influences [14]. The MMH includes several core units,
including foundational skills, social and emotional learning,
and drug use prevention.

Universal prevention also represents an excellent societal
return on investment. Effective prevention could save $18 for
every $1 invested, and nationwide implementation of effec-
tive school-based EBIs with fidelity could save $1.3 billion
annually [15]. Despite this potential, few prevention EBIs are
well implemented, if implemented at all [3, 16]. Researchers
acknowledge that how interventions are implemented is as
important as what interventions are implemented to achieve
desired public health outcomes [17]. Researchers have found
a robust relationship between fidelity, that is, the extent to
which core functions of an intervention are delivered as
intended, and positive student outcomes [18, 19]. Barriers to
effective delivery have resulted in failure to realize the public

health benefits of universal prevention EBIs and millions of
research dollars wasted on intervention development and
poor implementation [20].

Even before the COVID-19 pandemic, educators reported
that intervention-context fit, specifically meeting the needs
of youth exposed to marginalization, trauma, and socioeco-
nomic disadvantage, was a critical barrier to implementing
universal prevention in schools [21, 22]. Exposure to adver-
sity is especially concerning among low-resource commu-
nities, placing youth at significant risk for poor long-term
consequences, including poor mental health, substance mis-
use, and school failure [23-25]. Teachers have reported that
universal prevention EBIs are often not sufficiently contextu-
ally relevant for students in low-resource environments [26,
27]. Researchers have found that exposure to adversity only
intensified during COVID-19, especially among low-resource
communities [28, 29], making incorporating trauma-sensitive
approaches even more critical to the contextual relevance of
the MMH and other health education curricula. Contextual
relevance and student engagement are central to delivering
EBIs with fidelity and realizing their public health benefits
[22, 30, 31]. Researchers have found that teachers are less
likely to implement and sustain EBIs with fidelity if they do
not sufficiently meet the needs of their students [21, 22].

To better meet student needs, educators are faced with
either adopting a new intervention developed for the specific
need or adapting an existing intervention to make it more
contextually relevant. Schools often engage in the former,
which involves adopting a new intervention for each emerg-
ing health issue as schools are pressured to respond to health
threats quickly [17]. Full adoption of new interventions, how-
ever, can take 2—4 years [32], and many schools abandon the
newly adopted intervention in favor of another for a different
health issue without achieving its public health benefits.

Implementation strategies, and methods to enhance the
effective adaptation, adoption, and implementation of
EBIs, are promising ways to support adaptations that will
improve intervention-context fit and provide needed sup-
port to achieve public health objectives [33, 34]. Promote
adaptability, according to the SISTER (School Implementa-
tion Strategies Translating ERIC Resources) taxonomy, refers
to identifying new ways an intervention can be adapted to
best fit local needs and clarifying which core functions must
be maintained to preserve fidelity [33]. Promote adaptabil-
ity includes modifications to an EBI’s content or delivery in
response to participant needs or the school setting. Promot-
ing adaptability can provide scaffolding to support flexibil-
ity while preserving the core intervention components and
underlying mechanisms of behavioral change [35]. For exam-
ple, incorporating trauma-sensitive activities into an exist-
ing, widely-adopted EBI while retaining the core functions
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(e.g. skill building) has notable potential to enhance
intervention-context fit [35]. While various types of adapta-
tion exist (e.g. planned and unplanned), we focus on inten-
tional or planned adaptation in which an EBI is changed or
modified to suit the population’s needs or to improve the fit
with the context [36]. Implementation strategy bundles, such
as Enhanced Replicating Effective Programs (REP), include
adaptation as one of the central strategies [37]. Enhanced
REP in the pre-implementation phase includes EBI adap-
tation, resulting in an intervention package incorporating
options for different settings. This adaptation is one of the
first steps of REP [38].

The current paper presents the first step in designing and
deploying the Enhanced REP implementation strategy bun-
dle, promoting curriculum adaptability. We also describe
how proactively building implementation partnerships and
infrastructure supported this process despite significant con-
textual challenges (i.e. the COVID-19 pandemic). We used
implementation science frameworks to guide the systematic
adaptation of existing, widely adopted EBIs, such as MMH,
incorporating a collaborative, participatory approach. These
frameworks share common steps as informed by Escoffery
et al. [39]: (i) assess the community, (ii) review the selected
intervention, (iii) consult with experts and community part-
ners, (iv) decide what needs adaptation, (v) adapt the orig-
inal program, (vi) train staff, (vii) test adapted materials,
(viii) implement, and (ix) evaluate. We include a summary of
the steps in Table 1. The current study focuses on steps one
through seven, the initial adaptation (steps one through five),
and usability testing portions (steps six and seven).

While we initially intended to design and deploy all com-
ponents of Enhanced REP for rollout in fall 2020, we piv-
oted the implementation strategy design process to focus on
the EBI adaptation component and conducting usability test-
ing due to constraints related to the COVID-19 pandemic.

Step 7, the user testing portion, is aligned with the USE-
EBPI (Usability Evaluation for Evidence-Based Psychosocial
Interventions) methodology [40]. We focus on usability test-
ing in step 7 as participant responsiveness to the adapted
intervention (i.e. its usability) can be a robust determinant
of the extent to which EBI users (e.g. teachers) adopt and
sustain interventions [40, 41].

The purposes of this paper are to (i) describe key steps
in promoting adaptability of the MMH curriculum for stu-
dents exposed to trauma and the forms of modifications that
occurred as the first step in the implementation strategy design
process, (ii) share the central role of building implementa-
tion infrastructure in the process, (iii) present results from
teacher usability testing of the adapted curriculum during the
COVID-19 pandemic, and (iv) discuss how we applied the
results from the usability testing to further refine MMH cur-
riculum adaptations and other Enhanced REP components
(i.e. training and facilitation) with a focus on meeting student
needs and minimizing teacher burden.

Methods

We worked collaboratively to build foundational relation-
ships with the Michigan State Health Coordinators’ Asso-
ciation (MiSHCA) and the Michigan Department of Health
and Human Services (MDHHS) and strengthen implemen-
tation infrastructure that enabled us to systematically pro-
mote the MMH curriculum adaptability to meet population
needs. In the state in 2021-2022, among 9th graders, 51%
were considered economically disadvantaged, 64% were
white, 18% African American, 9% Hispanic/Latino, and
9% mixed race or other [42]. Health coordinators “serve
as a statewide liaison between the state and local school
districts” [43] to promote health education, including using
MMH. We focused on retaining core functional elements

Table 1 Steps in the systematic adaptation of MMH, based on Escoffrey et al. [39]

Step Description Enhanced REP curriculum adaptation activities
1 Assess needs Review data from Health Education Experts Study
Meet with MiSHCA and MDHHS
2 Review the selected intervention Review the existing MMH curriculum
Identify core functions of MMH and areas for adaptation
3 Consult with Experts: community, practice, academic Communication with MDE SEL* and University partners
Advisory Board meetings
MISHCA, MDHHS meetings
4 Decide what needs adaptation Identify fidelity-consistent adaptations based on advisory board input
Retain core functions
N Adapt the Original Program Compile advisory board input
Create a website for the adapted MMH curriculum
Incorporate changes to the MMH curriculum
6 Train Staff Design facilitation training for coordinators (winter 2021)
Design teacher trauma-sensitive training (deployed fall 2021)
7 Test Adapted Materials Usability testing Fall 2020
8 Implement Pilot study: deploy Enhanced REP?, 2021-2022 school year
9 Evaluate Evaluate data, from the pilot study, additional refinement of Enhanced REP

MDHHS, Michigan Department of Health and Human Services; MiSHCA, Michigan School Health Coordinators’ Association; MMH, Michigan Model

for Health™ curriculum.
*Social Emotional Learning.
bReplicating Effective Programs; the current study focuses on steps 1-7.
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(see Table 2) to inform the tailored packaging (i.e. the
MMH curriculum) component of Enhanced REP during the
pre-implementation phase. Also consistent with the pack-

Table 2 Core functions and forms of the Michigan Model for Health™
(MMH) Universal Prevention Curriculum

MMH core functions (fixed ~MMH forms (adaptable elements)

Skill building (NHES)? e Activity topical content to develop

1. Accessing information health skills (e.g. activity accessing

2. Analyzing influences info for opioids vs. vaping devices)
3. Goal setting e Teacher resource information sheets
4. Decision making addressing specific topics including
5. Interpersonal drugs

communications e Student worksheet topical content
6. Self-management e Resources for reliable current infor-

7. Practice health-enhancing mation (e.g. CDC adolescent health

behaviors website, NIDA Teens website)
8. Advocacy
Opportunities to reinforce Activity options to reinforce skills
skills and positive health
behaviors

Opportunities to make Activity options that support making
positive connections with positive connections
influential others

Teacher information plans Topical content of information plans
and professional develop- and professional development
ment to enhance instruction

effectiveness and student

learning

*National Health Education Standards as defined by the CDC and
American Public Health Assoc.

Combine
practice-based
evidence and
evidence-based
practice

Pre-pandemic foundational work,
building partnerships, infrastructure

Eisman et al.

aging component, we conducted user-testing and feedback
before the cluster randomized pilot trial in Michigan high
schools’ 2020-2021 school year.

Adaptation of the MMH curriculum

A summary of the adaptation steps is provided in Table 1 and
depicted in Figure 1.

Step 1: Assess needs and build on the existing
implementation infrastructure

We conducted qualitative, quantitative, and mixed methods
studies of implementers (i.e. health educators) regarding the
strengths and weaknesses of the current MMH curriculum.
We focused on building partnership/collaboration capaci-
ties to improve the implementation of MMH. Over time, the
research team collaborated with health coordinator partners
and MDHHS to conduct the initial project, interpret the
results, and apply them to identifying priority determinants
(e.g. meeting population needs), outcomes (e.g. improved
fidelity of MMH), and candidate implementation strategies
to achieve these objectives [21, 26, 44-46]. Through build-
ing this capacity, we were able to collaborate on research
and practice efforts that were coordinated with student and
state agency needs and designed to address implementation
gaps. One critical gap (i.e. determinant) we identified was
the need for data-driven adaptations, including tailoring to
meet students’ needs and a desire for content that reflected
a trauma-sensitive approach and creating a trauma-sensitive
classroom.

Step 2: Review the selected intervention

MMH is grounded in Social Cognitive Theory [47] and the
Health Belief Model [48] and has demonstrated efficacy in

Review input
and refine
implementation
strategy

Refinement,
pilot study and
evaluation
(Steps 8-9)

COVID-19 pandemic, recognition of
youths' elevated adversity exposure

Figure 1 Schematic of the curriculum adaptation (steps 1-7 included in the current study) and timeline relative to the pandemic onset. Based on steps

described in Escoffrey et al. [39].
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reducing adolescent substance abuse and improving mental
health [12,49]. MMH is widely adopted as it is implemented
in over 39 states across the USA [50]. Given its theoretical
foundations and alignment with state and national health
education standards, we identified the core functional and
adaptable form elements (see Table 2). Identifying the core
functions and forms enabled systematic adaption that
retained those components of the MMH intervention that
make it effective [51]. In collaboration with our MDHHS
and health coordinator partners, we determined that MMH
is the best curriculum for this process rather than adopting a
new intervention to meet student needs due to the prolonged
period between adopting a new program and full implemen-
tation [17].

Step 3: Consult with experts: community, practice, and
academic

We contacted an academic expert in trauma-sensitive
approaches and a state Department of Education advisor
for social and emotional learning to obtain initial informa-
tion and resources regarding creating a trauma-sensitive stu-
dent environment as part of designing Enhanced REP. This
included publicly available information through sites such as
the National Child Traumatic Stress Network, funded by the
Center for Mental Health Services (CMHS), Substance Abuse
and Mental Health Services Administration (SAMHSA), U.S.
Department of Health and Human Services and jointly coor-
dinated by UCLA, and Duke University. These experts also
shared information on statewide and regional resources (e.g.
trauma-sensitive training content for educators) that we could
leverage for Enhanced REP components. We consulted with
these experts throughout year 1 of the pilot project, meeting
at least six times throughout the year with each.

We also assembled an advisory board with two regional
school health coordinators with background and training in
ACEs (Adverse Childhood Experiences), three health teach-
ers, and a school administrator with a mental health practice
background. The advisory board reviewed content that the
experts shared, aided in determining what content was suit-
able to meet the needs of the current project, and proposed
alternatives to some curriculum content and training based
on their practice-based expertise for what worked in the
classroom and was suitable for the MMH curriculum. The
advisory board met three times during the 2019-2020 school
year, with these meetings overlapping with the experts’ input.
In between the meetings, the research team shared informa-
tion with the advisory board on updates for review and input.
Two research team members took field notes during each
meeting, and the advisory board members shared their notes
from the hard copy of the curriculum. The research team also
consulted with staff from MDHHS who manage and sup-
port MMH content and dissemination, the MMH steering
committee, and a Michigan Department of Education mental
health consultant.

Step 4: Decide what needs adaptation

In collaboration with our advisory board and state agency
partners, the current project focused on the following MMH
units: Skills: A Strong Foundation, Social and Emotional
Health, and Alcohol, Tobacco, and Other Drug (ATOD) Pre-
vention. These units address high-priority health issues and
contain interrelated and overlapping content. The research

team and health coordinator partners also reviewed the cur-
riculum to identify the core functions and forms based on
the National Health Education Standards, the CDC’s char-
acteristics of effective health education, and the theoretical
foundations of MMH. See Table 2 for a summary. Identifying
core functions and forms supports making fidelity-consistent
adaptations that improve fit with the context without com-
promising elements responsible for an EBDs effectiveness

[35].

Step 5: Adapt the original program

Adaptations to the original intervention began when the
advisory board went through the units of the curriculum and
commented on areas for potential adaptations. The FRAME
guided our characterization of the adaptations: Framework
for Reporting Adaptations and Modifications-Enhanced
[35]. Adaptions included adding elements such as alternative
activities, tailoring language to be more trauma-sensitive,
and substituting activities/assignments (see Table 2). These
adaptations were informed by evidence-based practice and
practice-based evidence as they occurred during the onset
and escalation of the COVID-19 pandemic (see Figure 1).
The advisory board and practice-focused team members
shared concerns and issues related to teachers, classrooms,
and students in real time as the pandemic unfolded. This
practice-based evidence-informed pragmatic changes to the
curriculum, such as offering multiple options for activities,
including curriculum materials in different formats (e.g. dig-
ital, word documents, PDFs) that would be amenable to use
in different settings and schools’ LMS (learning management
systems).

Step 6: Train staff

Curriculum training is available to every teacher who uses
MMH through the Michigan network of School Health Coor-
dinators. Foundational training is essential to utilizing MMH
to help educators grasp the unique structure of a skill-based
curriculum, often different from traditional health education
curriculums. During the user testing, we gathered feedback
to inform more specialized training on the updated materials
and trauma-sensitive practices. This included adding a unit on
secondary trauma for teachers.

Step 7: Test adapted materials

The University Institutional Review Board approved all study
procedures. We conducted usability testing via semi-structured
interviews to obtain feedback from two teachers recruited
through our partner health coordinators from a high school
in Southeast Michigan. While we planned to receive feedback
from a larger sample, recruitment was limited, given this was
during the height of the COVID-19 pandemic (2020-2021
school year). The teachers had a range of experience levels:
one teacher had several years of experience with the MMH
curriculum and recent MMH training, while the other had
not taught health for several years and reported that the last
MMH training was 10 years ago. The teachers prepared a
combination of face-to-face, hybrid, and fully remote during
the usability testing period. Teachers had access to the digi-
tal format of the standard MMH curriculum and the three
adapted units to ensure consistency of platforms that were
part of the curriculum modifications.
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To understand the curriculum usability following the
adaptation process, we interviewed the teacher’s pre- and
post-MMH curriculum implementation and recorded and
transcribed them. In the pre-implementation interview, we
asked the teachers about their experiences with MMH, its
strengths and weaknesses, and significant health topics for
their students. In the post-implementation interview, we asked
about the teachers’ experiences with the modified curriculum.
We asked teachers to complete lesson-tracking surveys guided
by the FRAME: Framework for Reporting Adaptations and
Modifications-Enhanced [35] to monitor additional modi-
fications made to the lessons. We also shared the summary
of findings with the two study school health coordinators to
contextualize the findings and enhance their applicability to
curriculum refinement.

Data analysis

We used rapid qualitative data analysis, including structured
template data summaries and data matrix displays, to com-
pile the interview and field notes data [52]. Researchers have
found this method to generate reliable, timely information
similar to other qualitative approaches such as thematic anal-
ysis [53]. We summarized teacher interviews using a multistep
procedure. First, team members read through each interview
transcript and all field notes from advisory board sessions,
noting particularly rich responses, defined as responses that
were contextually meaningful and detailed. Second, we
developed and tested a structured template to standardize
the capture of qualitative content. Specifically, we developed
key topics or themes from the advisory board meetings and
teacher interviews as broad categories for the summaries.
Three team members tested the summary template with a
single document, compared summaries, and resolved discrep-
ancies to standardize the summary procedure. Third, after
summarizing all interviews and field notes using the summary
template, we aggregated the data to create a comprehensive
data matrix. This data matrix summary facilitated a complete
picture of the systematic adaptation process and its initial
user testing with two teachers. We identified the critical idea
patterns within each topic and across topics and their impli-
cations on program fidelity and effectiveness. We focused on
enhancing the credibility of our findings and their applica-
tion via multiple data sources; this approach facilitated rich
descriptions of the adaptation and initial user testing process
from multiple implementation partners’ perspectives [54].

Methodological integrity

To ensure we captured the information accurately, we con-
ducted a member check by presenting a summary of the
feedback to critical interested parties, including participating
health coordinators [55]. This also aided in ensuring align-
ment in the pilot study approach, priorities, and concerns,
mainly as this occurred during the height of the pandemic. As
the health coordinators communicate regularly with health
education teachers across the state, they can identify everyday
experiences across counties/districts. These ongoing relation-
ships were central to identifying potential teachers for user
testing and enrolling teachers in the pilot study.

Positionality statement

We acknowledge that our backgrounds and previous research
may influence how we approach data collection and analysis.

Eisman et al.

Our diverse backgrounds support diverse interpretations and
applications of the data to conduct rigorous and unbiased
research, recognizing the importance of addressing our sub-
jectivity, and its potential impact on the findings.

Our team is comprised of individuals with backgrounds in
public health, social work, anthropology, medicine, and edu-
cation, with varying experience in qualitative methods. Our
team has conducted numerous qualitative projects, and we
have engaged in ongoing training and discussions to ensure
our research practices align with the highest standards of
rigor. We utilized member checking to validate our interpreta-
tions, mitigate potential biases, and broaden our perspectives;
both researchers and community practitioners collectively
contributed to this manuscript. Our collective goal is to
enhance the richness and depth of our research by leveraging
our diverse qualitative research experiences and maintaining
transparency about our positionality throughout the research
process. Nevertheless, we acknowledge the likelihood that
our disciplinary training and personal experiences may influ-
ence our collection and analysis of qualitative data.

Results

Planned adaptations made to the MMH curriculum

Table 3 provides an overview of key changes to each
unit based on feedback from the advisory board and the
core functional elements in Table 2 and guided by the
FRAME. The curriculum adaptations were co-developed
with community partners (state agency staff, health coor-
dinators, and school personnel) via an iterative process
before and during the ongoing COVID-19 pandemic. The
project efforts continued due to existing well-developed
community-research partnerships and a mutual commit-
ment to serving teachers and youth in Michigan. Mutual
collaboration and co-development across implementa-
tion partners were essential to our objective of enhancing
MMH relevance and ultimately “closing the gap between
discovery and delivery [56].” Our changes included several
types of content modifications, including adding elements,
substituting, tailoring, and repeating/reinforcing elements
across the units [35].

Adding elements

Teachers and health coordinators on the advisory board
shared that the curriculum would benefit from additional
content on managing stress. Thus, we added content related
to stress management and self-care activities in the Social
Emotional Learning unit of the curriculum. We added a
“stress packet” developed by one of the regional school ser-
vice agencies for use with the MMH curriculum. The addi-
tional content included an activity to help students assess
their ability to manage stress, a self-care assessment tool,
and a stressor identification activity. Students are asked to
mark physical, emotional, and behavioral signs of stress they
have experienced, including fatigue, irritability, and with-
drawal from others. These activities help students identify
when they are stressed and provide tools to support stress
management.

Substitution

To integrate student activities more fully with the
trauma-sensitive approach, we substituted an example related
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Table 3 Key changes to the MMH curriculum: overall and unit-specific

Key content adaptations: pre-implementation, planned®

0
o Included social-emotional learning components throughout the 3 units (e.g. self-care and relationship skills)Tailoring
o Revised language throughout to make it more trauma-sensitive, with a focus on reducing the risk of retraumatization

o Substituted activities or homework assignments to increase opportunity for learning and practicing emotion regulation

o Replaced in-class activities and examples (e.g. car buying for decision-making) with SEL and health-focused examples

o Goal-setting activity around health behaviors replaced with a more explicit focus on stress management, coping,

Overall Adding elements
o Include alternate activity options to improve fit between the curriculum and populations served
Scaffolding for students to engage in lessons and activities
(e.g. person-first language: a person with an opioid addiction rather than an addict)
Loosening structure
o Removed some of the scripted elements
Substitution
Unit 1 Shortening/condensing elements
0 20 lessons to 13
Enhancing integration
o SEL concepts from Unit 2 integrated into the skills unit
Adding elements
o Activities related to active listening and responding to emotions
Substitution
(e.g. sleep)
avoiding drug use
Unit 2 Adding elements
o Additional options for activities related to the impact of emotions on ourselves and others
o Included expanded list of SEL-focused resources
= Stress “packet” with an emphasis on stress management and self-care
= Activities for managing stress during conflict
= Self-care strategies
o Healthy vs. unhealthy relationships, consent, and dating abuse
Substitution
o Current celebrity and influencer testimonials relevant to youth
o Content emphasizing empathy and the dangers of victim blaming
Unit § Tailoring

o Made differentiation between “drug-use,” “drug-abuse,” and “drug misuse,” with attention toward avoiding
stigma-reinforcing language

o Explanation of opioid and other prescription drug misuse and types, including diversion, non-medical use, and medical
misuse

o Added scaffolding for drug use prevention advocacy projects to provide students with additional support and guidance

o Included emphasis on the role trauma plays in ATOD use

Loosening structure

o Students were given the opportunity to propose their own ideas for the drug use prevention advocacy project

Removing Elements

o Parent homework

Repeating elements

o Problem-solving: students were asked to find solutions for drug use among youth, with a focus on drug use for coping

Adding elements

o Include prompts for discussions of drug use prevention and reasons for drug use, including as a coping mechanism

o Information on vaping and the dangers of vaping

*Planned adaptations were fidelity consistent; using the FRAME [35] process components, the adaptation level of delivery included the target intervention

group and individual practitioner (i.e. teacher).

to goal-setting skills. In the lesson, students receive a work-
sheet about setting SMART goals: Specific, Measurable,
Achievable, Relevant, and Time-Bound. The worksheet pro-
vides some examples of SMART goals and some that do not
meet the SMART criteria and then walks students through
steps in achieving the SMART goals. The example provided

in the original worksheet centers on buying a car. The advi-
sory board discussed options to substitute a health-focused
example. The goal-setting activity focuses on engaging in self-
care, like journaling or listening to music, and walks students
through steps for reaching the goal, monitoring progress, and
evaluating to what extent they met the goal.
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Tailoring/tweaking/refining

We found several curriculum areas that would benefit from
additional tailoring to enhance the concordance between
the curriculum and the context and population needs. In
our study, tailoring included minor changes to language and
terminology in the curriculum to reflect a trauma-sensitive
approach [51]. For example, we revised language through-
out to reflect current terminology that centers on addiction
as a disease rather than a personal failure (e.g. person-first
language: a person with an opioid addiction rather than an
addict). We also added scaffolding to support students in
completing some curriculum projects and better meet them
“where they are.” Scaffolding is an instructional method that
breaks lessons into smaller, more manageable segments and
teachers support students’ mastery of each segment [57].
For example, our advisory board reported students were fre-
quently overwhelmed by the drug use prevention advocacy
project in the curriculum and could not successfully complete
it. Consequently, we broke down the advocacy project into
several smaller steps with additional guidance and resources
for each step to enhance the likelihood of student success.

Repeating elements across units

We focused on repeating and reinforcing parts of the MMH
intervention related to foundational units: skills, social-
emotional learning, and drug use prevention. This occurred
primarily through the other adaptations (adding, substituting,
and tailoring), and was intentionally designed to enhance syn-
ergy across the units. Through this integration, we provided
expanded opportunities to simultaneously reinforce founda-
tional skills related to the curriculum (e.g. critical thinking)
and important topical content (e.g. awareness of using sub-
stances as a coping strategy).

Curriculum usability testing feedback

The two teachers mentioned that they appreciated the user-
friendly layout of the adapted curriculum. One of the teachers
stated, “It was super easy...to follow... and I didn’t have to
go from the binder to the jump drive, it was just all there. And
so it was just being able to click on things I wanted to down-
load and save and documents that 1 could change if it wasn’t
working for my class...(I appreciated) the accessibility of it.”

We found that foundational MMH training, including
updates, is vital to effectively delivering the curriculum. For
the teacher who had training relatively recently: “I was very
effective because 1 was able to see what was even in the units,
because our previous curriculum had nothing like the skills-
based unit at the very start.” The other teacher who had not
had formal training reported a finding using the adapted
curriculum challenging. For this reason, the teacher without
MMH training “relied on (the trained teacher) a lot for...
implementing.”

The teachers reported an increased need for flexibility in
curriculum material formats, given the frequent transitions
between remote and in-person, but also to enhance compati-
bility with their school’s learning management system (LMS;
e.g. Google Classroom, Canvas, etc.). “The (documents) that
were (in a more flexible format such as) Google docs (or
Word) was incredibly belpful, especially because we ended up
having to go remote...word documents were insanely more
helpful than the PDF... we could change some of the wording
(if needed).”

Eisman et al.

We also found that very few (only about 1 of 30 or 3%) of
the lesson-tracking surveys were completed over the semester.
Given the low response rate, we revised the forms to make
them visible and abbreviated the survey to enhance comple-
tion following each lesson.

The research team shared the preliminary findings with
health coordinator collaborators to aid in expanding our
understanding of the teachers’ experiences, incorporate
practice-based evidence, and guide needed refinement to sup-
port pragmatic considerations, the implementation strategy
component implementability, and meet the urgent needs of
students and educators.

Discussion

Systematically adapting EBIs is a promising approach to meet-
ing the needs of youth. We systematically adapted an existing,
widely adopted EBI, the Michigan Model for Health™, to
students exposed to adverse childhood experiences based on
needs reported in prior research investigating implementation
determinants [21, 26]. This is consistent with national reports
that indicate adversity exposure among youth in the USA
has reached unprecedented levels, with an estimated 30.5%
of youth ages 12-17 exposed to multiple (2 or more) ACEs
[58]; this estimate indicates that exposure to broader forms
of adversity is likely even higher [59]. COVID-19 has exacer-
bated exposure to adversity and has revealed the disparities in
its consequences [60, 61]. Importantly, exposure to adversity
is a potent risk factor for drug misuse and the development
of substance use disorders [28, 29, 60]. Universal prevention,
such as MMH, as part of the Whole School, Whole Child,
Whole Community (WSCC) is a critical piece to creating a
school environment that is supportive and safe and com-
plements selected and indicated approaches. The systematic
adaptation of the MMH curriculum to focus on reaching all
students in a timely, relevant way that is sensitive to the needs
of students may provide schools and teachers with the com-
prehensive approaches necessary to improve youth academic
and health outcomes.

Our planned adaptations for the program packaging cen-
tered on retaining the core functional elements that make
MMH effective, grounded in theory and the robust empiri-
cal base focused on cross-cutting risk and protective factors
[11-13], but also tailoring the form elements (e.g. examples,
activities) to suit population needs. As teachers frequently cite
student engagement and needs as priorities for health curric-
ulum implementation [22, 30], this project focused on pro-
viding scaffolding to meet those needs in a fidelity-consistent
way. The subsequent user testing in advance of the pilot study
permitted us to refine the program packaging component
of Enhanced REP and better meet the needs of the priority
population as these needs intensified due to the COVID-19
pandemic. We focused on improved intervention-setting fit to
support student engagement and outcomes; the adaptations
centered on improving the fit with students experiencing
marginalization, trauma, and socioeconomic disadvantage,
at high risk of adversity and its consequences, particularly
during the pandemic [21, 35, 62]

Consistent with foundational research on intervention
implementability [40], we found that curriculum usability
was as important as curriculum content. While the usability
challenges were heightened during the pandemic for multiple
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reasons, including ongoing shifts in in-person and remote
learning, these challenges accelerated the fidelity-consistent
flexibility incorporated into the curriculum (e.g. offering
numerous activity options, and formats for documents/
materials). Both teachers reported difficulty with the for-
matting of the activities and worksheets. They requested the
materials to be flexible to work with a variety of learning
management systems (LMS), including formats that could
be edited as needed to fit their context (i.e. a Microsoft
Word version rather than a PDF of a worksheet). Flexible
and user-friendly formats are essential, especially given the
challenges of COVID-19.

Lessons learned and additional adaptations

The central role of partnerships: going slow to go fast
Dissemination and implementation research is fundamen-
tally action-oriented, and community-engaged approaches
are central to achieving our desired objective of bridging
the research-to-practice gap [63]. Our approach to com-
munity engagement as a prominent feature of successful
implementation and sustainment is consistent with that of
other implementation scientists [64, 65]. The systematic
adaptation process for the MMH curriculum as part of
Enhanced REP occurred as an unintentional experiment
for “going slow to go fast.” This refers to the process of
“developing trust and working across different partners”
that takes time and effort, “but once these relationships
are established, research can proceed more quickly [66].”
Through the collaborative foundational research process,
the team was able to work across sectors and develop
shared goals, objectives, and priorities. This became espe-
cially important as the pandemic escalated; student and
staff needs, including concerns about overall well-being,
were rapidly intensifying. Though the typical responses in
schools to such emergencies are reactive and frequently not
grounded in theory or evidence, we were able to advance
systematic adaptations of an existing evidence-based
universal prevention curriculum (MMH) with the best
available evidence and engage school partners while the
pandemic was escalating. Thus, we were able to support
educators in meeting the needs of students and themselves
under notable contextual challenges and constraints.

Enhanced REP refinement

We reviewed input to refine the existing Enhanced REP imple-
mentation strategy (see Figure 1).

Training

Our initial research suggested that supplemental, ongoing
training would support the systematic tailoring component
of MMH. While user testing affirmed the role of tailored
training, it also indicated that foundational curriculum train-
ing is vital to successfully delivering the curriculum before
additional tailoring or adaptations. Training sets a strong
foundation for teacher confidence and competence in health
curriculum use [67]. The teacher who had not received foun-
dational MMH training required notable support from the
trained, more experienced teacher to deliver the intervention.
However, access to another teacher with experience in the
school building is not always feasible. Thus, ensuring foun-
dational training, as currently offered through the existing

MMH curriculum infrastructure via the school health coordi-
nators, is vital to ensure implementation success.

Curriculum

We found that in several areas, additional flexibility was
needed to meet the needs of school settings. One such change
was related to contextual modifications: the format of curric-
ulum materials. We provided a more comprehensive array of
options for student-related materials that incorporated more
editable documents (from PDF to Word or Google Docs). We
also included more options related to completing the core
functions of the curriculum. For example, with the advocacy
project, we provided several other possible options that would
achieve the activity objectives (e.g. analyze influences, and
advocate for healthy behaviors), including analyzing a media
piece related to drug use and developing a short social-media
like video in addition to the standard advocacy project.

Limitations

The small usability sample size and singular location, as well
as the limited quantitative data collected, given the COVID-
19 pandemic challenges and limitations, limited the generaliz-
ability of study findings. As a part of usability testing, the two
teachers were asked to complete lesson surveys using FRAME
to track modifications and adaptations to the curriculum. The
lesson-tracking surveys were used to capture modifications,
including added content, removed content, changed con-
tent, substituted activities, changed format, changed student
evaluation materials, and others. The difficulty the teachers
faced with the usability of the curriculum may have been a
barrier to completing these surveys. Only two surveys were
completed during the usability testing out of 30 lesson sur-
veys for each teacher, and we could not draw conclusions
about modifications to the curriculum materials using this
framework. The qualitative data collected from the pre- and
post-implementation interviews provided rich information
about the teachers’ experiences but did not capture informa-
tion about specific lessons and adaptations. Further research
is needed to understand how the updated curriculum, along
with tailored training and support impacts the usability and
implementation of the EBI.

Conclusions

The systematic adaptation of the MMH curriculum and
the usability testing provided helpful information with
which to inform the pilot study and further refinement
to Enhanced. REP components. Establishing partnerships
and capacity for such adaptations ahead of when they
are needed, i.e. building implementation infrastructure,
is central to responding effectively when needs arise. The
usability testing informed specific approaches to deploy-
ing the implementation strategy for the pilot study (e.g.
foundational MMH training was essential before moving
into tailored training). Additionally, we refined and refor-
matted the curriculum materials to make them more flexi-
ble and fidelity-consistent for teachers. Lastly, we changed
the fidelity and adaptation monitoring process to promote
survey completion and ultimately achieve implementation
objectives. Promoting intervention adaptability as part of
a comprehensive implementation strategy while building
meaningful partnerships to build implementation capacity
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will advance meeting population needs and enhancing the
impact of universal prevention.
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