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Abstract

Background Provision of government subsidized school meals at no charge to all students in income-eligible
schools (Universal School Meals) is a critical policy approach to address food insecurity and risk for obesity in school-
aged children. However, despite documented benefits, implementation challenges remain, which limit the uptake
and associated impact of this provision. To ensure the longevity of this policy approach, equity-focused solutions
that center the needs of those tasked with implementation and the most vulnerable Universal School Meals recipi-
ents are necessary. The aims of this study are to develop equity-focused implementation strategies and test them
through a hybrid type Il cluster-randomized trial to examine potential effectiveness on improving student uptake
and implementation across the school system.

Methods Aim 1 will comprise the first tasks of Implementation Mapping to co-develop implementation strate-

gies in partnership with school implementers and recipients to ensure contextual fit within their school system.

Aim 2 will comprise the final step of implementation mapping with a hybrid type Ill implementation-effectiveness
trial to examine primary implementation and effectiveness outcomes of the applied strategies. Reach and penetra-
tion will be the primary implementation outcomes in addition to acceptability, feasibility, cost, and sustainability.
Health outcomes comprise family food security, student dietary behaviors, and body mass index. Baseline, 6-month,
and 12-month assessments will be recorded. A convergent (Quantitative—Qualitative) mixed methods design will be
employed for analysis; exploratory hierarchical multiple regression models will be run for each behavioral outcome
using students as the unit of observation and schools as the unit of analysis. Survey and interview data for implemen-
tation outcomes will be analyzed deductively according to the Exploration, Preparation, Implementation, and Sustain-
ment and Getting to Equity frameworks then inductively to generate overarching themes across the trial period.

Discussion This implementation mapping process will yield equity-driven strategies, which can be successfully
implemented in school settings to improve uptake of USM and reduce food insecurity and obesity-related disparities
in high-risk youth. This study presents a rigorous and equity-driven implementation research agenda with the poten-
tial to advance school-based obesity prevention efforts by identifying, developing, and evaluating context-specific
strategies that meet the needs of vulnerable student populations.
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Contributions to the literature

<

This study marks a much-needed alignment of imple-
mentation science and health equity to address dis-
parities in food insecurity and obesity risk through
community-engaged implementation mapping meth-
odology

Partnerships created with a local school district facili-
tate the use of natural experiment research so that we
can study the impact of the Universal School Meals
implementation strategy in real-time and commence
efforts to scale up strategies to be applied across the
district starting immediately after the trial.

This study uniquely contributes to the literature by
examining Universal School Meals implementation in
an urban city with large racial and ethnic minority pop-
ulations, providing urgently needed evidence on how to
tailor and sustain school-based nutrition interventions
in historically marginalized communities most affected
by structural inequities in food access and health out-
comes.

<

0

Background

Children living in low-income situations are more than
twice as likely to experience food insecurity than more
affluent counterparts [1-3]. Risk for food insecurity is
heavily linked to risk for obesity; [4] this relationship is
heightened in populations with low income. Given the
complex, community and population-level factors that
influence health outcomes (i.e., poverty, discrimination,
inadequate access to healthy food) [5], policy, systems,
and environmental (PSE) approaches are necessary to
mitigate obesity risk and achieve equitable outcomes
for socially and economically marginalized populations
such as and racial/ethnic minorities and those with low-
income [6-8]. School-based PSE interventions, such as
those which promote healthy eating and physical activity
through enhancing the school environment, show prom-
ise for preventing obesity [9-12]. However, this impact
remains limited because most interventions have not
been designed with consideration of long-term imple-
mentation and sustainability [13, 14].

For the last six decades in the US, the National School
Lunch Program [15] and the National Breakfast Pro-
gram [16] (NSLBP) have been combatting food inse-
curity among children with low-income backgrounds.

These programs are the primary federal food safety
net for school-aged children. Universal School Meals
(USM) operate through a policy called Community
Eligibility Provision, which allows all schools and dis-
tricts serving more than 25% low-income students to
provide free breakfast and lunch under the NSLBP [17].
Several states have now moved to state-wide USM to
address growing rates of food insecurity [18]. Research
has shown that providing healthy school meals to stu-
dents via USM is associated with higher quality nutri-
tional intake and reduced obesity prevalence, especially
in low-income students [8, 19-21]. Thus, increasing
access to healthy meals at school is a critical step to
mitigating disparities in obesity prevalence in youth
[20]. USM adoption is also positively associated with
quality of dietary intake, food security, and academic
achievement outcomes observed through randomized
trials and longitudinal studies [22—-24]. Therefore, USM
is a key PSE approach for equitable obesity prevention.

Despite the many benefits associated with USM,
schools cite logistical challenges (i.e., lack of staffing
for implementation, limited space) and lack of uptake
among students [25]. Reports highlight consistent
increases in adoption among eligible schools and dis-
tricts over the last 10 years, [17] yet student participa-
tion in USM remains low; available data indicate only
30-40% of students partake in breakfast and 50-60%
in lunch [26]. These trends are reflected in the School
District of Philadelphia (SDP) [27, 28]. Programs and
policies designed to mitigate health disparities for food
insecurity and obesity cannot make the most impact if
they are not reaching their target population. Because
the federal reimbursement rate for schools is tied
directly to participation (i.e., the more meals taken, the
more reimbursement the district receives), maintain-
ing reach is critical to making USM financially feasible.
Students who do not participate in school meals are
more likely to purchase unhealthy foods from outside
retailers (e.g., corner stores), [29, 30] increasing risk
for overweight and obesity [31]. Negative impacts on
school climate, [32] school finances, [24] and house-
hold food insecurity [24, 33] highlight the need for
efforts to increase reach among low-income youth,
especially adolescents where prevalence of food insecu-
rity and obesity are highest [34]. Thus, optimizing reach
of USM will enhance its impact on addressing dispari-
ties in child obesity.
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Dissemination and implementation science facilitates
the process by which evidence-based interventions
(EBIs) are implemented and sustained in practice [35,
36]. Through this lens, the desired outcome is imple-
mentation effectiveness as a means to reach clinical
effectiveness (i.e., obesity prevention). This is achieved
by developing implementation strategies, which are
designed to enhance implementation of EBIs [37]. Such
strategies can be chosen through a variety of ways, but
implementation mapping is a key method to ensure a
community-driven process [38]. Implementation map-
ping is based on intervention mapping and instead of
developing new interventions, focuses on co-creation
of implementation strategies through accomplishing
five key tasks: 1) Needs Assessment; 2) Identify Out-
comes; 3) Select Implementation Strategies; 4) Develop
Implementation Protocols; and 5) Evaluate Outcomes.
Although implementation science provides systematic
approaches for increasing real-world impact of obe-
sity prevention, health equity is not explicitly consid-
ered [39]. Recent advancements have introduced health
equity as a key focus [40—43], including the Consoli-
dated Framework for Implementation Research (CFIR
version 2) [44, 45] and the Getting to Equity (GTE)
[7] framework for obesity prevention, which stresses
that reducing disparities requires community-engaged
strategies that 1) provide healthy options (e.g., healthy
school meals), 2) reduce barriers (e.g., stigma), 3)
improve individual social and economic resources, and
4) build on community assets and capacity [7]. Accord-
ingly, leveraging implementation strategies to improve
USM implementation is critical for equitable access to
USM [46].

Given our previously conducted needs assessment [47],
this study will accomplish the development and testing of
an equity-focused implementation strategy for USM to
promote improved uptake of healthy school meals among
school students in Philadelphia, United States. Specifi-
cally, the aims of this study are to:

Aim 1: Use a community-engaged procedure to
develop an equity-focused implementation strategy
through a cluster randomized trial.

Aim 2: Evaluate implementation and student-level
outcomes of the equity-focused strategy using a
hybrid type III implementation-effectiveness design.

This pilot intervention will utilize an evidence-based
process (i.e., implementation mapping) [38] and test
primary implementation outcomes of penetration and
cost, [48, 49] and secondary impact on student health
outcomes (i.e., weight status, food security, dietary
behaviors).

(2025) 6:97

Page 3 of 15

Methods

In close partnership with the SDP this study encom-
passes a rigorous implementation mapping procedure to
improve the implementation and public health impact
of USM within SDP schools [38, 50]. This pilot project
began with identifying key determinants of implemen-
tation and desired outcomes through a rigorous needs
assessment which accomplished Task 1 of implementa-
tion mapping [47]. This task was completed intentionally
before the trial to allow time for the research team to 1)
build partnerships with schools in the district and show
investment (which took considerable time) and 2) con-
duct a needs assessment with a larger sample of schools
prior to setting up a cluster-randomized trial.

Theoretical framework and preliminary findings

Figure 1 depicts the conceptual framework for our imple-
mentation mapping process, which is described in full
below.

Task 1 identified key determinants of USM implemen-
tation for addressing health disparities across 8 schools
(6 elementary/middle; 2 high) within SDP. This task was
completed over the 2023-2025 school years, grounded
in the CFIR (v2) [51] and Health Equity Measurement
Framework (HEMF) [52] and was recently published
[47]. Among 8 schools, 193 participants completed sur-
veys and/or interviews grounded in the CFIR including
students in middle (14%) and high school (10%) grades,
parents (26%), food service staff/managers (11%), teach-
ers (25%), and administrators (14%). Findings revealed
significant concerns with food insecurity expressed by
participants at each level of the school system, and view-
points among parents and staff that USM is essential for
ensuring students are ready for learning. Key barriers
were perceptions among students and parents that their
views are not prioritized in USM implementation, which
could limit desires to participate in school meals. Par-
ticipants in all groups discussed challenges in uptake due
to students bringing food in from competitive vendors
(i.e., corner stores & fast food restaurants) and a lack of
affordable grocery stores in the school vicinity, limiting
students’ socialization to healthier foods such as those
provided in the school menu [47]. These findings heavily
inform our protocol design and methods.

The GTE [7] and the Exploration, Preparation, Imple-
mentation, Sustainment (EPIS) [53] frameworks will
ground Aim 1 (Tasks 2—4) to guide the selection and tai-
loring of implementation strategies and protocols [7, 54].
The GTE was developed to inform operationalization of
equity principles and concepts in PSE approaches related
to obesity, in partnership with members of the commu-
nity of interest. GTE guidance prompts for identifying
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’ Enhanced implementation of USM to facilitate equity in accessing healthy school meals ‘

Fig. 1 Conceptual overview of the implementation mapping project

and addressing intervention design features and contex-
tual variables to improve equity impact, accounting for
individual and community-level resources and capacity
[7]. The EPIS framework [53] conceptualizes key phases
of Exploration (deliberating ways to innovate/the inno-
vation), Preparation (planning for implementation),
Implementation (the process of implementing), and Sus-
tainment (maintaining implementation) that guide and
describe the implementation process. Similar to CFIR,
EPIS provides a set of constructs among key domains
of outer context (outside the school system) and inner
(within school) context across these phases, bridging fac-
tors that span across inner and outset settings, innova-
tion factors, and role of innovation adopters. Together,
these frameworks will support the co-development pro-
cess, ensuring that strategies and protocols developed are
grounded in addressing inequities in access (GTE), and
that we have a strong structure (EPIS) that facilitates con-
sideration of key determinants and processes over dis-
crete phases of the mapping process.

Primary implementation outcomes aligning with
Proctor et al’s framework [55] will be collected in Aim
2 (Task 5) to evaluate the resultant implementation
strategy through a Hybrid Type III Design [56]. Chosen
outcomes are penetration (i.e., degree to which school
meals were provided equitably to low-income students)
and cost (i.e., time, labor, supplies needed). Addi-
tional implementation outcomes include acceptability
(i.e., degree of satisfaction); feasibility (i.e., practical-
ity of strategy); and sustainability (i.e., maintenance of
intervention) [57]. Secondary student-level outcomes
will be assessed to understand behavioral impact of

the implementation strategy on student weight sta-
tus, family food security, and dietary behaviors. The
EPIS framework will also support evaluation of key
implementation determinants and processes over the
evaluation period to triangulate implementation and
behavioral outcome data.

Community advisory board

To meaningfully guide this work and ensure our meth-
ods are grounded in community member voices, over
the last 2 years we have recruited and retained a Com-
munity Advisory Board (CAB) comprising individuals
(N=10) from academia (n=2), non-profit organizations
(n=2), the Philadelphia Department of Public Health
(n=1), food service representatives (n=1), former teach-
ers (n=1), parents (n=1), and students in high schools
(n=2). This CAB was developed in 2023 at the start of
the needs assessment phase (Task 1) and has served as an
invaluable sounding board for the 5-year study; for Task
1 (needs assessment) all CAB members reviewed inter-
view guides, analysis protocols, and co-designed dissemi-
nation products for our work. All CAB members receive
financial compensation for their involvement as acknowl-
edgement of their expertise and effort. Now in its sec-
ond year, the CAB serves a more embedded role within
our research and has supported recruitment of schools,
fundraising, partnerships with other organizations in the
city, and dissemination efforts beyond peer-reviewed lit-
erature. The CAB will continue to support our work and
play a greater role related to Task 2—5; examples are out-
lined in the methods and discussion sections.
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Aim 1: use a community-engaged procedure

to develop an equity-focused implementation strategy
through a cluster randomized design

Informed by findings from the needs assessment (Task 1)
[47], this aim will comprise identifying goals for imple-
mentation and objectives (Task 2), the development
and tailoring of implementation strategies (Task 3), and
implementation protocols (Task 4) for USM implementa-
tion through a cluster-randomized pilot design. From the
schools in the needs assessment sample, two will be block
randomized to receive implementation strategy selec-
tion support and two will implement USM as usual as a
waitlist comparison group, before going through strategy
development the following year (Fig. 2). Schools will not
be blinded to this randomization given that they will be
asked to sign a collaboration agreement and will be told
whether they are completing mapping first or assigned to
the waitlist condition. Eligible schools are those that have
participated in our needs assessment or have agreed to
collaboration through a formal agreement and are a pub-
lic, non-charter school within the SDP.

We will systematically map barriers and strengths
identified in Task 1 to USM implementation provided
by diverse school and district representatives (i.e., food
service providers, teachers, administrators, students,
and parents) on to potential strategies based on prior
work [58]. The goal of establishing performance objec-
tives (Task 2) will be determined by our findings from
Task 1 and by the key goal of increasing student partici-
pation in USM. For Task 3, strategies can be from one of
many categories including planning (e.g., building stake-
holder buy-in); education (e.g., training implementers);
financial (e.g., incentives); structural (e.g., create teams);
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management (e.g., audit and feedback); or policy-related
(e.g., licensure standards) [37]. Instead of the initial com-
pilation of strategies developed for clinical settings, which
use clinical terms (i.e., patients, providers), [37] our team
will primarily consult strategy compilations tailored to
the education [58] and community settings [59]. This
process ensures we are following the most recent litera-
ture and guidance based on pragmatic trials. Grounded
in GTE constructs, one potential implementation strat-
egy from the “planning” category could be to assemble a
group of students for an advocacy group, who would take
a leading role in promoting school meal participation and
collaborate with school food service. For Task 4, materials
and protocols will be developed grounded with specific
attention to the four GTE constructs [7]. These materi-
als will outline what messages, methods, and materials
are needed to carry out the chosen strategy through an
equity lens. For example, if “planning” is the implemen-
tation strategy, specific communication practices may be
created to recruit students and engage them in leadership
activities based on needs in Task 1 [7].

Recruitment and engagement

All schools who participated in Task 1 [47] will be re-
engaged and invited to participate in the next phase of
the project, with additional schools recruited in collabo-
ration with our CAB and the district to secure a sample
of 4 schools. We will ask all schools to sign a collabora-
tion agreement (See additional file 1) that states they
agree to be involved in the project to be randomized to
the first pilot or the waitlist comparison condition. Once
received, we will block randomize schools by pairing
the sample (2 in each group) based on characteristics

Randomize Schools (Aim 1)

/ \
Implementation Strategy Implementation As Usual
Development (n=2) (n=2)

——

/

Baseline Assessment
(Aim 2)

6-Month Assessment

12-Month Assessment

Fig. 2 Flow chart of hybrid trial
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such as geographic location, size, mode of food service
(i-e., satellite or full-service kitchen), and student/family
demographics.

Grounded in the GTE and EPIS frameworks [7, 53],
this implementation mapping aim will be completed with
representatives (at least 3) and students from each of the
2 intervention schools. We will meet with pilot school
principals early in the process to identify suitable indi-
viduals who are invested in the school meals program;
necessary individuals to recruit are administrators (i.e.,
principals) and food service providers given their essen-
tial roles in steering meal provision practices. We will
aim to recruit at least 1 student, parent, and teacher from
each school through distributing flyers (See additional
file 2) to schools and targeted sampling through the prin-
cipal and other administrators to ensure we find indi-
viduals who are committed to the process and meetings.
We will hold~5 meetings during/after school (based
on school team preference) roughly 3—4 weeks apart to
accomplish Tasks 2—4 and prepare for full rollout. For all
participants, we will distribute informed consent forms
(and assent for students) to facilitate data collection
and provide a $25 gift card per participant per meeting
attended.

Data collection procedures and measures

We will utilize predominantly qualitative methods for
this strategy development aim through a series of semi-
structured meetings with school representatives. Each
planning meeting will accomplish part of a mapping task
(Tasks 2—4); workbooks will be developed by the research
team to distribute to all attendees to facilitate discussion.
These workbooks will be developed through review of
prior examples of successful toolkits for implementation
strategy development [60] in collaboration with our CAB
and the school district. Meetings for Task 2 (identify out-
comes) will focus on reviewing data from Task 1 (needs
assessment), getting feedback from school representa-
tives on findings, and setting goals for implementation.
Example prompts will include: “What findings shocked
you or stood out?” and “what do you want to see change
with the school meals program?” to arrive at clear goals
and desired improvements for the program.

Meetings for Task 3 (develop strategies) will focus on
taking the desired goals and objectives and develop-
ing strategies for improving implementation. We will
facilitate refining ideas and asking representatives to
collectively rate the difficulty and complexity of chosen
strategies (i.e., easy, moderate, hard) and cite potential
barriers to implementation. Example prompts for dis-
cussion include: “What strategies or practices do you
think we could try to address some of these challenges
to school meals?” and “What barriers would we need to
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consider for implementing this strategy?”. Finally for Task
4 (develop protocols) we will collectively finalize the cho-
sen strategies and begin to “backwards plan” for these
by discussing what materials/supplies, funding, training,
and other support is needed to execute these strategies
(prompt: “what do we need to implement this strategy?”)
and to decide on the timing, intensity, and frequency of
implementing them. Example prompts include: “What
funding do we need to get this strategy/project imple-
mented?” and “How often/much are we going to do this
[strategy]” for each of the strategies the group selects to
test out. We will also discuss who will lead the deploy-
ment of each strategy. This will facilitate creation of pro-
tocols in alignment with reporting recommendations for
implementation strategies [61]. We will record all meet-
ings and have them professionally transcribed verbatim.

Analyses

Aligning with the purpose of this aim, we will use a
deductive coding process to ensure development of strat-
egies grounded in EPIS and GTE frameworks, followed
by inductive coding to generate overarching themes of
the strategy development process. We will utilize MAX-
QDA TeamCloud software [62] to conduct team coding
of all meeting transcripts and workbook entries from par-
ticipants. For deductive analyses, we will create a 3-level
coding structure to generate codes for 1) each phase of
EPIS (separate codes for barriers and facilitators), 2) each
construct (i.e., inner, outer setting, innovation factors,
bridging factors), and 3) each quadrant of the GTE with
“barrier” and “potential strategy” within each compo-
nent, similar to prior uses of EPIS for strategy develop-
ment [63—-65]. This will facilitate coding of the transcripts
to a code within each level (if applicable) or a code within
1 or 2 levels depending on the data and group deci-
sion. For example, during initial mapping meetings a
school/district representative may bring up challenges
to addressing student stigma because of the limitations
with the menu or current meal service format. This kind
of example would be coded under “Exploration-Barriers”
(EPIS) and under “Reduce Deterrents-Strategy” (GTE)
because of the alignment with both our implementation
process and health equity frameworks. Analyzing our
data in this multifaceted way will hold the research team
accountable for spotting equity “blind spots” and for
matching pragmatic/logistical challenges with potential
strategies in later meetings.

The team will conduct parallel coding of the first 1-2
transcripts to ensure intercoder reliability, followed by
consensus coding in pairs to resolve coding disagree-
ments. We chose this process because it facilitates
more accurate coding given a relatively small sample
size (n=2 schools in first pilot) with large volumes of
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data for each school (roughly 1.5 h per meeting;~5
meetings total per school yielding~10 transcripts)
requiring more in-depth analyses. Use of the GTE
framework for implementation strategy development
has not been documented before; thus, the more in-
depth approach will take longer than using EPIS alone.
We will refer to the notes taken in each meeting to
support and refine the coding protocol over time.

Aim 2: evaluate implementation and student-level
outcomes of the strategy using a hybrid type llI
implementation-effectiveness design

Following the hybrid type III approach, [56] a longi-
tudinal convergent (Quantitative—Qualitative) mixed-
methods design will investigate the impact of this trial.
Primary implementation outcomes of penetration/
reach will be calculated through analyzing participa-
tion rates from breakfast and lunch service across
the implementation period. We will create an imple-
mentation costing measure to calculate the financial
cost of each implementation strategy. Additional out-
comes of acceptability (i.e., are representatives satis-
fied with this strategy?), feasibility (i.e., was this simple
to carry out?), and sustainability (i.e., could this be
maintained?) will be assessed from the perspective of
implementers. Implementation objectives identified in
Task 2 will be evaluated through brief, semi-structured
interviews with implementing representatives. Sec-
ondary student health outcomes of weight status, food
insecurity, and dietary behaviors will be analyzed over
the 2-year implementation period.
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Participants and procedures

Intervention school teams will receive coaching dur-
ing the implementation phase with monthly check-in
meetings at school sites or via phone/Zoom if necessary
(~15-30 min) to support implementation efforts and
retention of schools across the intervention period.
Implementation leaders and other front-line implement-
ers (i.e., food service staff) from intervention schools
will be asked to complete surveys and brief interviews
to address implementation outcomes. Administrators
and food service providers will be asked to participate
in interviews which will facilitate the development of
the costing measure. Penetration and behavioral data
for all 4 schools will be collected before Aim 1 begins
and throughout study completion. Table 1 illustrates the
implementation (in green) and behavior/health outcome
(in blue) measures we will collect, the source, data col-
lection period, and the timing/frequency of these meas-
ures for the hybrid type III implementation-effectiveness
study.

Data collection and primary outcomes

The number of breakfast and lunch meals served (linked
to student ID) will provide data on penetration, facilitat-
ing assessment of equitable access to low-income stu-
dents. For cost of implementation, Our team will develop
a bottom-up costing strategy and measure the costs for
each implementation strategy that results from the map-
ping process, following guidance from experts in eco-
nomic evaluation of implementation [49, 66] and in
collaboration with our CAB and school district partners.
We will do this by establishing categories of resource
use for each strategy (e.g., labor, materials, travel) and

Table 1 Hybrid type Il study: overview of variables, data source, collection period, and timing/frequency of data collection

Variable Source

Data Collection Period # Time Points/Frequency

Implementation Out-
comes

Penetration (Meal Participa-
tion)

Cost
Acceptability
Feasibility
Sustainability

Implementation Determi-
nants

Behavior/Health Out-
comes

Race, ethnicity, economic
disadvantage

Weight Status/BMI

Student hunger, self-
reported participation,
dietary behavior

uation

Attendance

Division of Food Services

Cost Survey and Interview
Implementation Survey
Implementation Survey
Implementation Survey
Check-in Meetings

District database
Office of Health Services

Office of Research and Eval-

District Database

Daily for Breakfast and Lunch  Monthly Average (%)

per student
Fall and spring each year 4 (2 in each trial year)
Fall and spring in first year 2
Fall and spring in first year 2

Fall and spring each year 4 (2 in each trial year)

Monthly 18 (9 each year)

Fall of each year 2

Fall of each year 2

Spring of each year (student 2

survey)

Daily for each student Monthly Average (%)

per student
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developing initial measures to capture time and effort of
all implementing participants at the school sites. We will
then conduct a budget impact analysis and costconse-
quence analysis to enhance understanding of the value for
each strategy and determine potential for scale-up. Vali-
dated surveys adapted for the school context by the
principal investigator (see additional file 3) will provide
data on acceptability, feasibility, and sustainability of the
implementation strategy by each member of the imple-
mentation team [67-69]. Finally, brief (i.e., 20-30 min)
interviews will be held with key implementing repre-
sentatives (identified in Task 1) to identify the degree to
which implementation objectives were met grounded in
the GTE toward the end of the first year of implemen-
tation [38, 44, 45]. We will also ask about overarching
facilitators and barriers during these interviews, mapping
determinants to the Implementation and Sustainment
phases of EPIS. To support replicability of our protocol,
all surveys, interview guides, coding materials, and other
pertinent documents will be made publicly available on
our lab website and through article publication.

Data sources and secondary outcomes

Besides the student survey (to report hunger/dietary
intake) which is administered each spring, all data points
are gathered by school or district-level staff. Demo-
graphic data are gathered each year during registration;
data will be monitored for change over time but only
baseline data will be analyzed. Identified Student Per-
centage is created to show the percent of students in
each school whose families are receiving federal assis-
tance such as Supplemental Nutrition Assistance Pro-
gram, Women, Infants, and Children program, or other
programs. These data are then housed at the district to
provide a binary variable of “economic disadvantage”
based on participation (or non-participation) in a federal
assistance program. At each school, nurses are trained to
collect height and weight data each year as part of stu-
dent health screening to provide BMI percentiles. Meal
participation is gathered every day as students enter their
unique ID number into the point-of-sale system when
taking a meal; these data are uploaded to the district
database. Survey data are stored in the districts’ Office of
Research and Accountability. Finally, attendance is gath-
ered at each school and daily records are uploaded to the
district site.

Several large blinded (i.e., name and other identifying
information removed) datasets housed at the SDP will be
merged including the Division of Food Service; student
body mass index (BMI) data from the Office of Student
Health Services; race, ethnicity, economic disadvantage,
and attendance from the District Performance Office; and
food insecurity/survey data from the Office of Research
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and Accountability. Due to the PI's ongoing training
activity and collaboration with the district, they are in full
support of sharing these data to support research activ-
ity. Student BMI data are collected by school nurses in
the spring of each year to assess weight status, providing
a continuous variable. Household food insecurity will be
assessed via the US Department of Agriculture 6-item
survey (additional file 4), [70, 71] and dietary behavior
from the student survey to examine frequency of con-
suming various food groups such as fruits, vegetables,
processed/fried foods, sugar-sweetened vegetables, and
other items (see additional file 5).

Analyses
Overall, the longitudinal data collection at baseline,
6 months, and 12 months following the inception of the
trial will facilitate assessment of change over time and
identification of factors that influence the outcomes. For
the implementation outcomes, penetration will be ana-
lyzed by calculating the proportional change in number
of low-income students participating in USM from prior
to enacting the implementation strategy at baseline,
6 months, and 12 months following the start of the trial.
For the costing measure, labor costs will be iteratively
analyzed through the bottom-up approach to collect time
and effort data from all implementing individuals; salary
data will be obtained for all SDP positions through review
of publicly available records. Receipts and invoices for all
materials and miscellaneous costs will be analyzed. All
costs will be calculated specific to each strategy to allow
for accurate reporting and budget impact assessment
showing net financial costs resulting from the strate-
gies. The costconsequence analysis will be conducted to
show the comparison of the costs and outcomes of each
strategy in comparison to the waitlist condition (i.e.,
treatment as usual) [49, 72]. Data from the acceptability,
feasibility, and sustainability surveys will be processed
and aggregated at the school level to provide overall
means. Interview data on other outcomes identified
through the mapping procedure will be analyzed deduc-
tively through the GTE and Proctor outcomes framework
[7, 57] followed by mapping ongoing determinants to the
EPIS framework in the Implementation and Sustainment
phases, providing tangible barriers and facilitators across
the trial period [53]. This will enhance continuation of
determinants analysis from Aim 1 and support adapta-
tion/tailoring of the implementation strategies over time
in response to needs/challenges at each school. Such
adaptation is recommended by implementation science
experts as a means to enhance equity through collabora-
tions with community and clinical partners [43].

For the behavior/health outcomes, we will analyze data
at baseline and 12 months to examine changes over time
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given that BMI, household food insecurity, and dietary
behavior data are collected annually. Prior to analysis
data will be cleaned following guidance from experts
[73] and will entail checking for errors in the data such
as incorrect, missing values, inconsistencies, and dupli-
cates. We will work with the SDP Office of Research and
Accountability to develop a cleaning plan and follow their
best practices for data management including data secu-
rity to maintain confidentiality. Datasets for each behav-
ioral outcome will be created, to provide a school- and
student-level dataset in R Software (Vienna, Austria).
Exploratory hierarchical multiple regression models will
be employed for each of the behavioral outcomes using
students as the unit of observation and schools as the unit
of analysis. Differences between intervention and con-
trol conditions will be determined, and school-specific
effects, i.e., random effect for schools will be included in
our models. This will allow correlations between students
within schools which are nested within the intervention
condition. We will also run regression models to examine
change over time and what variables are associated with
this change, examining trajectories among the interven-
tion and comparison group. This will allow calculation of
Intraclass Correlation Coefficient, providing necessary
pilot data [74, 75] for a subsequent high-powered clus-
tered trial.

The research team is well-equipped to support the
monitoring of participants and schools in this study.
We will take all precautions to address these discom-
forts, including training study staff to be aware of these
potential issues and comfortable interacting with school
personnel, parents, and adolescents. If participants seem
uncomfortable or reactive to the study measures, they
will have the option to discontinue data collection. Safety
reports will also be created and sent to Temple Univer-
sity’s Data Safety and Monitoring Board (DSMB). Results
of all assessments will be reviewed with the support of
the mentorship team to determine whether subjects have
experienced any adverse events. Any serious events, even
though unlikely, will be reported within 24 h to Temple’s
Institutional Review Board, as appropriate. If any proto-
col modifications occur, we will update the trial registra-
tion immediately.

Qualitative rigor
Below we document steps that will be taken to demon-
strate rigor in our qualitative analyses [76, 77].

Validity/credibility

The research team will develop a coding consensus doc-
ument and logbook, which will become “living docu-
ments” that guide decision-making and alignment with
qualitative coding. We will take several steps to achieve
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intercoder reliability. For Aims 1 and 2 initial agreement
will be calculated by each team member coding the meet-
ing transcripts and aiming for 75% agreement or above
on coded constructs. Following this, one team member
will code all remaining transcripts, and another team
member will act as secondary coder; they will indepen-
dently code transcripts and conduct consensus coding to
modify documents and discuss coding interpretations,
resolving any disagreements. We will integrate observa-
tion data triangulate the interview data, especially where
coders had areas of uncertainty or disagreement.

Reliability/dependability

The team will keep an audit trail called a “coding deci-
sions protocol” in which they will log all changes made
to coding throughout the consensus approach. After
each meeting in Aim 1 we will disseminate meeting notes
and main takeaways to school implementation teams
through a shared Google drive to ensure they can make
changes and add additional notes if desired, enhancing
the collaborative process. For interviews for Aim 2 we
will send transcripts to implementation team members
so they can review their responses and send clarifica-
tions and updates. Finally, to enhance our interpretation
of the findings we will regularly debrief with CAB mem-
bers who give input on coding and analysis procedures,
holding us accountable to confront our subjectivity and
potential bias in coding.

Confirmability

Finally, to address confirmability, we will take exten-
sive field notes from interviews and school observations
across both study aims (and after virtual interviews if
applicable). We will continue reflective practice in team
meetings, using discussions to adapt coding definitions
and inclusion criteria based on new data that challenged
our positionality.

Project timeline

The anticipated timeline for this project is shown in
Table 2. We plan to complete this trial over a 3-year
period which will take until the end of the project fund-
ing period (February 2028). Adaptations may occur
which will be tracked and documented throughout the
trial.

Discussion

This study will contribute to the fields of implementa-
tion science and health policy in multiple ways. First,
we highlight the intersection of implementation science
and health equity principles to address food insecurity
and obesity prevention [43]. Many studies in school set-
tings fail to consider organizational (i.e., school context),
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Table 2. Project timeline
Aim Study Timeline Year 1 Year 2 Year 3

Quarter

1 Re-engage schools from Task 1 for following mapping steps and block randomize

1 Engage in Planning Meetings and Complete Task 2: Establish rerformance
objectives

1 Complete Task 3: Develop and refine strategies

1 Complete Task 4: Develop protocols and begin full implementation

2 Analyze Baseline Data for all 4 schools in trial

2 Collect first round of implementation data

2 Analyze Y1 outcome data

1 Engage waitlist condition schools in mapping process

2 Collect second round of implementation data

2 Waitlist condition begin full implementadt?tr; of strategies and analyze Y2 outcome

2 Collect third round of implementation data

Present findings to CAB, submit outcomes paper, submit R01

external (i.e., policy, systems, community), and financial
(i.e., costs of implementation) factors that can be pro-
found barriers to real-world impact and equitable imple-
mentation [78, 79]. “To our knowledge, this is one of the
first randomized trials to integrate implementation map-
ping, equity frameworks, and cost analysis for the largest
food security safety net for school-aged children living
in the US. This project will directly address this gap by
identifying implementation strategies through a commu-
nity-engaged approach [80]. Implementation scientists
have stressed the need for more concrete health equity
frameworks; [39—41, 81] thus, this study will directly
contribute to advancements in the field by integrating the
revised CFIR (V2), [44, 45] the EPIS framework, and the
GTE [7]. Collectively, these frameworks provide a more
comprehensive lens (e.g., CFIR for inner/outer context,
EPIS for phase-based guidance, GTE for equity align-
ment) and support a rigorous evaluation approach of
implementation mapping.

Second, we are developing a community-engaged
implementation mapping process. Although implemen-
tation mapping is inherently stakeholder-driven, [38, 82]
the lack of engagement of students, parents, and other
key innovation recipients in prior work [83-85] war-
rants their involvement and input given the increased
focus shared decision making in implementation science
[41, 43, 86]. Finally, we are conducting a mixed methods
cost analysis of school PSE implementation strategies.
Implementation science is embracing cost analysis as a
key focus, [46, 48, 49, 87] given the inherent challenges
of conducting implementation interventions without

considering financial implications [46]. The focus on cost
as a key implementation outcome will improve our ability
to enhance feasibility and sustainability of PSE interven-
tions for food insecurity and obesity prevention.
Dissemination of this work beyond traditional outlets
(i.e., peer-reviewed publications, conference presenta-
tions) is a core part of our work and, in collaboration
with our CAB, we have engaged in the Designing for Dis-
semination and Sustainability process [88—90] (paper in
press). We actively engage CAB members in the analysis
and interpretation of data to proactively plan dissemina-
tion products such as website pages, social media posts,
infographics, reports, and research briefs, with the goal of
transcending beyond traditional audiences for our work.
We will continue to meet monthly with SDP partners
and share ongoing data collection and analysis updates.
Finally, we will engage with other organizations and
research teams across the city, nation, and internation-
ally to share lessons learned and project updates, building
capacity for equity-focused implementation mapping.
There are multiple challenges for this work to take
place. Schools serving low-income populations in the US
face myriad challenges to education delivery including
low budgets, difficulty retaining teachers and leaders, and
trying to meet the needs of a population experiencing
high levels of community trauma [91-94]. Although data
highlight that USM improves food insecurity, attendance,
and by extension academic achievement, the low levels
of reimbursement received from the government mean
that funding is already low for USM implementation and
known barriers such as stigma to participation persist
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[95]. As such, engaging with schools to conduct research
and run a cluster-randomized trial poses logistical chal-
lenges but also may unintentionally spotlight “failings”
of this program and create distrust among school repre-
sentatives toward our research team, mirrored in prior
literature [86, 96, 97]. Thus, engaging the district from
the beginning and partnering with the schools will neces-
sitate that the research team approaches this work with
the highest level of respect for those implementing USM
and receiving the provision. The strengths of the research
team, including experience working with marginalized
populations and as licensed teachers in low-income
schools, will be leveraged throughout the implementa-
tion mapping process. The involvement of our CAB from
the beginning is an added strength as they will support
engagement practices to ensure shared power and auton-
omy of our schools throughout this process.

Summary

This project will accomplish the development and testing
of equity-focused implementation strategies for USM to
promote improved uptake of healthy school meals among
school students in Philadelphia. This intervention will
utilize an evidence-based process [38] and test primary
implementation outcomes of penetration and cost, [48,
49] and secondary impact on student health outcomes.
This research is significant because it will yield a com-
munity-engaged implementation mapping procedure to
enhance the effectiveness of school-based obesity preven-
tion approaches by increasing equitable access to healthy
meals. This implementation mapping process will yield
equity-driven strategies which can be successfully imple-
mented in school settings to improve uptake of USM and
reduce obesity-related disparities in children and ado-
lescents. Findings may inform national policies on USM
and serve as a replicable model for other school districts
seeking to implement equity-oriented strategies. Finally,
this study outlines a rigorous agenda that holds potential
for improving the equity of food insecurity and obesity
prevention PSE interventions by identifying, developing,
and testing effective implementation strategies to meet
the needs of vulnerable children in school-based settings
in the US with promise for global application.

Abbreviations

BMI Body Mass Index,

CAB Community Advisory Board

CFIR Consolidated Framework for Implementation Research

EPIS Exploration, Preparation, Implementation, Sustainment framework
GTE Getting to Equity in Obesity Prevention Framework

NSLBP  National School Lunch and Breakfast Program

SDP School District of Philadelphia
PSE Policy, Systems, and Environmental
USM Universal School meals

(2025) 6:97

Page 11 of 15

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/543058-025-00769-y.

Additional file 1. School Meals Collaboration Letter.
Additional file 2. School Meals Recruitment Flyer.
Additional file 3. Implementation Outcome Measures.
Additional file 4. 2024-2025 Food Security Survey.
Additional file 5. Student survey questions.

Additional file 6. Ethics Approval.

Additional file 7. Funding Statement.

Additional file 8. SPIRIT Checklist.

Acknowledgements

The authors wish to acknowledge the vital input of our CAB members: Rabia
Abdul (Food Service Provider and Parent), Laura Crandall (Philadelphia Office
of Children and Families), Dr. Jonathan Deutch (Drexel University), Irene Hong
(High School Student), Hillary Kane (Philadelphia Higher Education Network
for Neighborhood Development and Parent), Jacob Kurtz (Reinvestment
Fund), Rose Malone (High School Student), Randy Persuad (Jefferson Medical
School), Sultan Raheem (Parent), and Dr. Senbagam Virudachalam (Children’s
Hospital of Philadelphia). We also wish to acknowledge our partners at the
School District of Philadelphia: Sherri Coates, Elizabeth Keegan, Jarred Lee,
and Lisa Norton from the Division of Food Services and Lauren Nocito from
the Eat Right Philly office. We finally wish to acknowledge all the schools that
have worked with us for Aim 1 of the project and continue to engage with us
throughout this process.

Authors’ contributions

GMM conceptualized this study and secured funding and drafted the
manuscript. AS, AD, RJ, OM, SK, RC, RCB, and JOF contributed to the study
design and editing of the manuscript. The authors read and approved the final
manuscript.

Funding

This work was supported in part by the National Heart, Lung, and Blood
Institute at the National Institutes of Health (KOTHL166957; PI: McLoughlin);
National Cancer Institute at the National Institutes of Health (P50CA244431;
PI Brownson); the National Institute of Diabetes and Digestive and Kidney
Diseases at the National Institutes of Health (P30DK092950, P30DK056341,
R25DK123008; PI Brownson); the Centers for Disease Control and Prevention
(U48DP006395; Pl Brownson); and the Foundation for Barnes-Jewish Hospital.
The findings and conclusions in this paper are those of the authors and do not
necessarily represent the official positions of the National Institutes of Health
or the Centers for Disease Control and Prevention.

Data availability
Data associated with this manuscript can be requested from the correspond-
ing author.

Declarations

Ethics approval and consent to participate
This study was approved by Temple University IRB #28959. The approval letter
is in additional file 6.

Consent for publication
Not applicable.

Competing interests
Ross C. Brownson is part of the Editorial Board for Implementation Science
Communications.


https://doi.org/10.1186/s43058-025-00769-y
https://doi.org/10.1186/s43058-025-00769-y

McLoughlin et al. Implementation Science Communications (2025) 6:97 Page 12 of 15

Author details 16.
'Department of Social and Behavioral Sciences, Temple University Col-

lege of Public Health, Philadelphia, PA, USA. 2RAND, Santa Monica, CA, USA.
3Department of Epidemiology and Biostatistics, Temple University College 17.
of Public Health, Philadelphia, PA, USA. *Fox Chase Cancer Center, Temple

University Health, Philadelphia, PA, USA. *College of Medicine, University

of Central Florida, Orlando, FL, USA. ®Perelman School of Medicine, University 18.
of Pennsylvania, Philadelphia, PA, USA. ’Siteman Cancer Center, Washington

University School of Medicine, St. Louis, MO, USA. 8School of Public Health,

United States Department of Agriculture. National Breakfast Program.
https://fns-prod.azureedge.us/sites/default/files/resource-files/SBPfa
ctsheet.pdf. Accessed 20 Mar 2024.

Food Research Action Center (FRAC). Community eligibility: the key to
hunger-free schools. school year 2022-2023. https://frac.org/wp-conte
nt/uploads/cep-report-2023.pdf. Accessed 29 Feb 2024.

New York City Food Policy Center. States that have passed universal free
school meals. https://www.nycfoodpolicy.org/states-with-universal-free-
school-meals-so-far-update/. Accessed 22 Apr 2024.

Washington University in St. Louis, St. Louis, MO, USA. 19. Au LE, Gurzo K, Gosliner W, Webb KL, Crawford PB, Ritchie LD. Eating

school meals daily is associated with healthier dietary intakes: the healthy

Received: 22 May 2025 Accepted: 21 July 2025 communities study. J Acad Nutr Diet. 2018;118(8):1474-81. https://doi.

Published online: 01 October 2025 0rg/10.1016/jjand.2018.01.010.

20. Kenney EL, Barrett JL, Bleich SN, Ward ZJ, Cradock AL, Gortmaker SL.
Impact of the healthy, hunger-free kids act on obesity trends. Health Aff.
2020;39(7):1122-9. https://doi.org/10.1377/hlthaff.2020.00133.

References 21. Ober P, Sobek C, Stein N, et al. And yet Again: Having Breakfast Is Posi-

1. Raeside R, Partridge SR, Singleton A, Redfern J. Cardiovascular disease tively Associated with Lower BMI and Healthier General Eating Behavior
prevention in adolescents: ehealth, co-creation, and advocacy. Med Sci in Schoolchildren. Nutrients. 2021;13(4). https://doi.org/10.3390/nu130
(Basel). 2019;7(2). https://doi.org/10.3390/medsci7020034. 41351,

2. Nadeau KJ, Maahs DM, Daniels SR, Eckel RH. Childhood obesity and 22. Hecht AA, Pollack Porter KM, Turner L. Impact of the community eligibility
cardiovascular disease: links and prevention strategies. Nat Rev Cardio. provision of the healthy, hunger-free kids act on student nutrition, behav-
2011/09/01.2011;8(9):513-525. https://doi.org/10.1038/nrcardio.2011.86. ior, and academic outcomes: 2011-2019. Am J Public Health. 2020/09/01.

3. Rabbitt MP. Hales LJ, Burke MP, Coleman-Jensen A. Household food 2020;110(9):1405-1410. https://doi.org/10.2105/AJPH.2020.305743.
security in the United States in 2022. 2023. 23. Bartfeld JS, Berger L, Men F. Universal access to free school meals through

4. Carvajal-Aldaz D, Cucalon G, Ordonez C. Food insecurity as a risk factor the community eligibility provision is associated with better attendance
for obesity: a review. Front Nutr. 2022;9: 1012734. https://doi.org/10.3389/ for low-income elementary school students in Wisconsin. J Acad Nutri
fnut.2022.1012734. Diet. 2020/02/01/ 2020;120(2):210-218. https://doi.org/10.1016/jjand.

5. Alcantara C, Diaz SV, Cosenzo LG, Loucks EB, Penedo FJ, Williams NJ. Social 2019.07.022.
determinants as moderators of the effectiveness of health behavior 24. Cohen JFW, Hecht AA, McLoughlin GM, Turner L, Schwartz MB. Universal
change interventions: scientific gaps and opportunities. Health Psychol school meals and associations with student participation, attendance,
Rev. 2020;14(1):132-44. https://doi.org/10.1080/17437199.2020.1718527. academic performance, diet quality, food security, and body mass index:

6. Gortmaker SL, Swinburn B, Levy D, et al. Changing the Future of Obesity: a systematic review. Nutrients. 2021. https://doi.org/10.3390/nu130
Science. Policy Lancet. 2011,378(9793):838-47. https://doi.org/10.1016/ 30911,

S0140-6736(11)60815-5. 25. Center FRA. Community Eligibility: the key to hunger-free schools. School

7. Kumanyika SK. A framework for increasing equity impact in obesity year 2020-2021. 2021. https://frac.org/wp-content/uploads/CEP-Report-
prevention. Am J Public Health. 2019;109(10):1350-7. https://doi.org/10. 2021.pdf. Accessed 22 Nov 2021.
2105/AJPH.2019.305221. 26. Pino-Goodspeed J. Bridging the Gap: Reaching Underserved Students

8. Sanchez-Vaznaugh EV, Matsuzaki M, Braveman P, et al. School nutrition with Breakfast After the Bell. 2020. https://hungersolutionsny.org/wp-
laws in the US: do they influence obesity among youth in a racially/ethni- content/uploads/2020/08/School-Breakfast-report-web-view-3_4_20.pdf.
cally diverse state? Int J Obes. 2021;45(11):2358-68. https://doi.org/10. Accessed 23 Nov 2021.
1038/541366-021-00900-8. 27. Philadelphia SDo. Student Hunger and School Breakfast: Analysis of

9. Lambrinou C-P, Androutsos O, Karaglani E, et al. Effective strategies for DistrictWide Survey Results and School Breakfast Programs, 2018-19.
childhood obesity prevention via school based, family involved interven- 2020. https://www.philasd.org/research/wp-content/uploads/sites/90/
tions: a critical review for the development of the Feel4Diabetes-study 2020/11/5chool-Breakfast-and-DWS-2018-19-Research-Report-Novem
school based component. BMC Endocr Disord. 2020/05/06. 2020;20(2):52. ber-2020.pdf. Accessed 23 Nov 2021.
https://doi.org/10.1186/512902-020-0526-5. 28. Education PDo. National School Lunch Program Reports. https://www.pa.

10. Reilly KL, Nathan N, Wiggers J, Yoong SL, Wolfenden L. Scale up of a multi- gov/agencies/education/programs-and-services/schools/food-and-nutri
strategic intervention to increase implementation of a school healthy tion. Accessed 15 Dec 2021.
canteen policy: findings of an intervention trial. BMC Public Health. 29. Caspi CE,Wang Q, Shanafelt A, et al. School breakfast program participa-
2018;18(1):860-860. https://doi.org/10.1186/512889-018-5786-x. tion and rural adolescents’ purchasing behaviors in food stores and

11. Malakellis M, Hoare E, Sanigorski A, et al. School-based systems change restaurants. J Sch Health. 2017;87(10):723-31. https://doi.org/10.1111/
for obesity prevention in adolescents: outcomes of the Australian capital josh.12546.
territory ‘It's Your Move!’ Aust N Z J Public Health. 2017;41(5):490-6. 30. Caspi CE, Sorensen G, Subramanian SV, Kawachi . The local food environ-
https://doi.org/10.1111/1753-6405.12696. ment and diet: a systematic review. Health Place. 2012;18(5):1172-87.

12. Bogart LM, Elliott MN, Cowgill BO, et al. Two-year BMI outcomes from a https://doi.org/10.1016/j.healthplace.2012.05.006.
school-based intervention for nutrition and exercise: a randomized trial. 31. Ohri-Vachaspati P, Acciai F, Lloyd K; et al. Evidence that Changes in Com-
Pediatrics. 2016;137(5):1-7. https://doi.org/10.1542/peds.2015-2493. munity Food Environments Lead to Changes in Children’s Weight: Results

13. Herlitz L, MaclIntyre H, Osborn T, Bonell C. The sustainability of public from a longitudinal prospective cohort study. J Acad Nutri Diet. 2021:419.
health interventions in schools: a systematic review. Implement Sci. https://doi.org/10.1016/jjand.2020.10.016.
2020;15(1):4-4. https://doi.org/10.1186/513012-019-0961-8. 32. Wiley SA, Slocum LA, O'Neill J, Esbensen F-A. Beyond the Breakfast Club:

14. Cassar S, Salmon J, Timperio A, et al. Adoption, implementation and Variability in the Effects of Suspensions by School Context. Youth Soc.
sustainability of school-based physical activity and sedentary behav- 2020/10/01. 2020;52(7):1259-1284. https://doi.org/10.1177/0044118X19
jour interventions in real-world settings: a systematic review. Int J 896716.

Behav Nutr Phys Act. 2019;16(1):120-120. https://doi.org/10.1186/ 33. Hecht AA, Stuart EA, Pollack Porter KM. Factors Associated with Universal
$12966-019-0876-4. Free School Meal Provision Adoption among US Public Schools. J Acad

15. United States Department of Agriculture. The National School Lunch Nutri Diet. 2021/08/20/. 2021. https://doi.org/10.1016/jjand.2021.06.282.
Program. https://fns-prod.azureedge.us/sites/default/files/resource-files/ 34. Ng CD, Cunningham SA. In, out, and fluctuating: obesity from adoles-

NSLPFactSheet.pdf. Accessed 20 Mar 2024.

cence to adulthood. Ann Epidemiol. 2020/01/01/. 2020;41:14-20. https://
doi.org/10.1016/j.annepidem.2019.12.003.


https://doi.org/10.3390/medsci7020034
https://doi.org/10.1038/nrcardio.2011.86
https://doi.org/10.3389/fnut.2022.1012734
https://doi.org/10.3389/fnut.2022.1012734
https://doi.org/10.1080/17437199.2020.1718527
https://doi.org/10.1016/S0140-6736(11)60815-5
https://doi.org/10.1016/S0140-6736(11)60815-5
https://doi.org/10.2105/AJPH.2019.305221
https://doi.org/10.2105/AJPH.2019.305221
https://doi.org/10.1038/s41366-021-00900-8
https://doi.org/10.1038/s41366-021-00900-8
https://doi.org/10.1186/s12902-020-0526-5
https://doi.org/10.1186/s12889-018-5786-x
https://doi.org/10.1111/1753-6405.12696
https://doi.org/10.1542/peds.2015-2493
https://doi.org/10.1186/s13012-019-0961-8
https://doi.org/10.1186/s12966-019-0876-4
https://doi.org/10.1186/s12966-019-0876-4
https://fns-prod.azureedge.us/sites/default/files/resource-files/NSLPFactSheet.pdf
https://fns-prod.azureedge.us/sites/default/files/resource-files/NSLPFactSheet.pdf
https://fns-prod.azureedge.us/sites/default/files/resource-files/SBPfactsheet.pdf
https://fns-prod.azureedge.us/sites/default/files/resource-files/SBPfactsheet.pdf
https://frac.org/wp-content/uploads/cep-report-2023.pdf
https://frac.org/wp-content/uploads/cep-report-2023.pdf
https://www.nycfoodpolicy.org/states-with-universal-free-school-meals-so-far-update/
https://www.nycfoodpolicy.org/states-with-universal-free-school-meals-so-far-update/
https://doi.org/10.1016/j.jand.2018.01.010
https://doi.org/10.1016/j.jand.2018.01.010
https://doi.org/10.1377/hlthaff.2020.00133
https://doi.org/10.3390/nu13041351
https://doi.org/10.3390/nu13041351
https://doi.org/10.2105/AJPH.2020.305743
https://doi.org/10.1016/j.jand.2019.07.022
https://doi.org/10.1016/j.jand.2019.07.022
https://doi.org/10.3390/nu13030911
https://doi.org/10.3390/nu13030911
https://frac.org/wp-content/uploads/CEP-Report-2021.pdf
https://frac.org/wp-content/uploads/CEP-Report-2021.pdf
https://hungersolutionsny.org/wp-content/uploads/2020/08/School-Breakfast-report-web-view-3_4_20.pdf
https://hungersolutionsny.org/wp-content/uploads/2020/08/School-Breakfast-report-web-view-3_4_20.pdf
https://www.philasd.org/research/wp-content/uploads/sites/90/2020/11/School-Breakfast-and-DWS-2018-19-Research-Report-November-2020.pdf
https://www.philasd.org/research/wp-content/uploads/sites/90/2020/11/School-Breakfast-and-DWS-2018-19-Research-Report-November-2020.pdf
https://www.philasd.org/research/wp-content/uploads/sites/90/2020/11/School-Breakfast-and-DWS-2018-19-Research-Report-November-2020.pdf
https://www.pa.gov/agencies/education/programs-and-services/schools/food-and-nutrition
https://www.pa.gov/agencies/education/programs-and-services/schools/food-and-nutrition
https://www.pa.gov/agencies/education/programs-and-services/schools/food-and-nutrition
https://doi.org/10.1111/josh.12546
https://doi.org/10.1111/josh.12546
https://doi.org/10.1016/j.healthplace.2012.05.006
https://doi.org/10.1016/j.jand.2020.10.016
https://doi.org/10.1177/0044118X19896716
https://doi.org/10.1177/0044118X19896716
https://doi.org/10.1016/j.jand.2021.06.282
https://doi.org/10.1016/j.annepidem.2019.12.003
https://doi.org/10.1016/j.annepidem.2019.12.003

McLoughlin et al. Implementation Science Communications

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

Brownson RC, Colditz GA, Proctor EK, eds. Dissemination and implemen-
tation research in health: translating science to practice, second edition.
Oxford University Press; 2018.

Tabak RG, Khoong EC, Chambers DA, Brownson RC. Bridging research and
practice: models for dissemination and implementation research. Am J
Prev Med. 2012;43(3):337-50. https://doi.org/10.1016/j.amepre.2012.05.
024.

Powell BJ, McMillen JC, Proctor EK, et al. A compilation of strategies for
implementing clinical innovations in health and mental health. Med Care
Res Rev. 2012;69(2):123-57. https://doi.org/10.1177/1077558711430690.
Fernandez ME, Ten Hoor GA, van Lieshout S, et al. Implementation map-
ping: using intervention mapping to develop implementation strategies.
Front Public Health. 2019;7:158-158. https://doi.org/10.3389/fpubh.2019.
00158.

Brownson RC, Kumanyika SK, Kreuter MW, Haire-Joshu D. Implementa-
tion science should give higher priority to health equity. Implement Sci.
2021/03/19.2021;16(1):28. https://doi.org/10.1186/513012-021-01097-0.
Woodward EN, Singh RS, Ndebele-Ngwenya P, Melgar Castillo A,

Dickson KS, Kirchner JE. A more practical guide to incorporating health
equity domains in implementation determinant frameworks. Imple-
ment Sci Commun. 2021/06/05. 2021;2(1):61. https://doi.org/10.1186/
$43058-021-00146-5.

Shelton RC, Adsul P, Oh A. Recommendations for addressing struc-

tural racism in implementation science: a call to the field. Ethn Dis.
2021;31(Suppl 1):357-64. https://doi.org/10.18865/ed.31.51.357.

Shelton RC, Chambers DA, Glasgow RE. An extension of RE-AIM to
enhance sustainability: addressing dynamic context and promoting
health equity over time. perspective. Front Public Health. 2020-May-12.
2020;8(134). https://doi.org/10.3389/fpubh.2020.00134.

Baumann AA, Cabassa LJ. Reframing implementation science to address
inequities in healthcare delivery. BMC Health Serv Res. 2020/03/12.
2020;20(1):190. https://doi.org/10.1186/512913-020-4975-3.
Damschroder L, Safaeinili N, Rojas-Smith L, Woodward EN. Introduction
and application of the consolidated framework for implementation
research (CFIR): Version 2 (CFIR V2). presented at: 14th Annual Conference
on the Science of Dissemination and Implementation; 2021; Washington,
DC.

Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science.
Implement Sci. 2009;4:50. https://doi.org/10.1186/1748-5908-4-50.
Eisman AB, Kilbourne AM, Dopp AR, Saldana L, Eisenberg D. Economic
evaluation in implementation science: making the business case for
implementation strategies. Psychiatry Res. 2020/01/01/. 2020;283:112433.
https://doi.org/10.1016/j.psychres.2019.06.008.

McLoughlin GM, Kerstetter M, Yohannes Y, et al. Understanding imple-
mentation determinants of universal school meals through an equity-
driven mixed methods approach. Implement Sci Commun. 2025/04/15.
2025;6(1):44. https://doi.org/10.1186/543058-025-00713-0.

Dopp AR, Kerns SEU, Panattoni L, et al. Translating economic evaluations
into financing strategies for implementing evidence-based practices.
Implement Sci. 2021/06/29. 2021;16(1):66. https://doi.org/10.1186/
s13012-021-01137-9.

Dopp AR, Mundey P, Silovsky JF, Hunter M, Slemaker A. Economic value
of community-based services for problematic sexual behaviors in youth:
a mixed-method cost-effectiveness analysis. Child Abuse Negl. 2020;105:
104043. https://doi.org/10.1016/j.chiabu.2019.104043.

Waltz TJ, Powell BJ, Ferndndez ME, Abadie B, Damschroder LJ. Choos-

ing implementation strategies to address contextual barriers:

diversity in recommendations and future directions. Implement Sci.
2019/04/29.2019;14(1):42. https://doi.org/10.1186/513012-019-0892-4.
Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated
Consolidated Framework for Implementation Research based on user
feedback. Implement Sci. 2022/10/29. 2022;17(1):75. https://doi.org/10.
1186/513012-022-01245-0.

Dover DC, Belon AP.The health equity measurement framework: a
comprehensive model to measure social inequities in health. Int J

Equity Health. 2019/02/19. 2019;18(1):36. https://doi.org/10.1186/
$12939-019-0935-0.

Aarons GA, Hurlburt M, Horwitz SM. Advancing a conceptual model

of evidence-based practice implementation in public service sectors.

(2025) 6:97

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Page 13 of 15

Adm Policy Ment Health. 2011;38(1):4-23. https://doi.org/10.1007/
$10488-010-0327-7.

Mazzucca S, Arredondo EM, Hoelscher DM, et al. Expanding Implementa-
tion Research to Prevent Chronic Diseases in Community Settings. Ann
Rev Public Health. 2021/04/01. 2021;https://doi.org/10.1146/annurev-
publhealth-090419-102547.

Proctor E, Silmere H, Raghavan R, et al. Outcomes for implementa-

tion research: conceptual distinctions, measurement challenges, and
research agenda. Adm Policy Mental Health Mental Health Serv Res.
2011;38(2):65-76. https://doi.org/10.1007/510488-010-0319-7.
Wolfenden L, Foy R, Presseau J, et al. Designing and undertak-

ing randomised implementation trials: guide for researchers. BMJ.
2021;372:m3721. https://doi.org/10.1136/bmj.m3721.

Proctor E, Silmere H, Raghavan R, et al. Outcomes for implementation
research: conceptual distinctions, measurement challenges, and research
agenda. Adm Policy Ment Health. 2011,38(2):65-76. https://doi.org/10.
1007/510488-010-0319-7.

Cook CR, Lyon AR, Locke J, Waltz T, Powell BJ. Adapting a compilation of
implementation strategies to advance school-based implementation
research and practice. Prev Sci. 2019;20(6):914-35. https://doi.org/10.
1007/511121-019-01017-1.

Balis LE, Houghtaling B, Clausen W, et al. Advancing implementation
science in community settings: the implementation strategies applied in
communities (ISAC) compilation. Int J Behav Nutri Phys Act. 2024/11/26.
2024;21(1):132. https://doi.org/10.1186/512966-024-01685-5.

Markham CM, Rushing SC, Manthei J, et al. The Healthy Native Youth
Implementation Toolbox: Using Implementation Mapping to adapt an
online decision support system to promote culturally-relevant sexual
health education for American Indian and Alaska Native youth. Methods.
Front Public Health. 2022-October-31 2022;Volume 10 — 2022. https://doi.
0rg/10.3389/fpubh.2022.889924.

Proctor EK, Powell BJ, McMillen JC. Implementation strategies: recom-
mendations for specifying and reporting. Implement Sci. 2013. https://
doi.org/10.1186/1748-5908-8-139.

MAXQDA 2024. 2024. www.maxgda.com.

Moullin JC, Dickson KS, Stadnick NA, Rabin B, Aarons GA. Systematic
review of the exploration, preparation, implementation, sustainment
(EPIS) framework. Implement Sci. 2019;14(1):1. https://doi.org/10.1186/
$13012-018-0842-6.

Becan JE, Bartkowski JP, Knight DK, et al. A model for rigorously apply-
ing the exploration, preparation, implementation, sustainment (EPIS)
framework in the design and measurement of a large scale collaborative
multi-site study. Health Justice. 2018;6(1): 9. https://doi.org/10.1186/
$40352-018-0068-3.

Pérez Jolles M, Ferndndez ME, Jacobs G, De Leon J, Myrick L, Aarons

GA. Using Implementation Mapping to develop protocols supporting
the implementation of a state policy on screening children for Adverse
Childhood Experiences in a system of health centers in inland Southern
California. Methods. Front Public Health. 2022-August-26 2022,Volume
10 - 2022 https://doi.org/10.3389/fpubh.2022.876769.

Patton MQ. Qualitative research and evaluation methods. 4th ed. Sage;
2015.

Luke DA, Calhoun A, Robichaux CB, Elliott MB, Moreland-Russell S. The
program sustainability assessment tool: a new instrument for public
health programs. Prev Chronic Dis. 2014;11:130184. https://doi.org/10.
5888/pcd11.130184.

Aarons GA, Ehrhart MG, Farahnak LR, Hurlburt MS. Leadership and organi-
zational change for implementation (LOCI): a randomized mixed method
pilot study of a leadership and organization development intervention
for evidence-based practice implementation. Implement Sci. 2015/01/16.
2015;10(1):11. https://doi.org/10.1186/513012-014-0192-y.

McLoughlin GM, Singleton CR, Walsh-Bailey C, Inman R, Turner L. Bridging
the gap in policy implementation through a health equity lens: insights
from a 2-year study on measurement development. Nutrients. 2024.
https://doi.org/10.3390/nu16193357.

Walker RJ, Garacci E, Dawson AZ, Williams JS, Ozieh M, Egede LE. Trends in
food insecurity in the United States from 2011-2017: disparities by age,
sex, race/ethnicity, and income. Popul Health Manag. 2020. https://doi.
0rg/10.1089/pop.2020.0123.


https://doi.org/10.1016/j.amepre.2012.05.024
https://doi.org/10.1016/j.amepre.2012.05.024
https://doi.org/10.1177/1077558711430690
https://doi.org/10.3389/fpubh.2019.00158
https://doi.org/10.3389/fpubh.2019.00158
https://doi.org/10.1186/s13012-021-01097-0
https://doi.org/10.1186/s43058-021-00146-5
https://doi.org/10.1186/s43058-021-00146-5
https://doi.org/10.18865/ed.31.S1.357
https://doi.org/10.3389/fpubh.2020.00134
https://doi.org/10.1186/s12913-020-4975-3
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1016/j.psychres.2019.06.008
https://doi.org/10.1186/s43058-025-00713-0
https://doi.org/10.1186/s13012-021-01137-9
https://doi.org/10.1186/s13012-021-01137-9
https://doi.org/10.1016/j.chiabu.2019.104043
https://doi.org/10.1186/s13012-019-0892-4
https://doi.org/10.1186/s13012-022-01245-0
https://doi.org/10.1186/s13012-022-01245-0
https://doi.org/10.1186/s12939-019-0935-0
https://doi.org/10.1186/s12939-019-0935-0
https://doi.org/10.1007/s10488-010-0327-7
https://doi.org/10.1007/s10488-010-0327-7
https://doi.org/10.1146/annurev-publhealth-090419-102547
https://doi.org/10.1146/annurev-publhealth-090419-102547
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1136/bmj.m3721
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s11121-019-01017-1
https://doi.org/10.1007/s11121-019-01017-1
https://doi.org/10.1186/s12966-024-01685-5
https://doi.org/10.3389/fpubh.2022.889924
https://doi.org/10.3389/fpubh.2022.889924
https://doi.org/10.1186/1748-5908-8-139
https://doi.org/10.1186/1748-5908-8-139
http://www.maxqda.com
https://doi.org/10.1186/s13012-018-0842-6
https://doi.org/10.1186/s13012-018-0842-6
https://doi.org/10.1186/s40352-018-0068-3
https://doi.org/10.1186/s40352-018-0068-3
https://doi.org/10.3389/fpubh.2022.876769
https://doi.org/10.5888/pcd11.130184
https://doi.org/10.5888/pcd11.130184
https://doi.org/10.1186/s13012-014-0192-y
https://doi.org/10.3390/nu16193357
https://doi.org/10.1089/pop.2020.0123
https://doi.org/10.1089/pop.2020.0123

McLoughlin et al. Implementation Science Communications

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

o1

Ralston K,. Treen K, Coleman-Jensen A, Guthrie J. Children’s Food Security
and USDA Child Nutrition Programs 2017. https://www.ers.usda.gov/
publications/pub-details/?pubid=84002.

Wynne O, Szewczyk Z, Hollis J, et al. Study protocol for an economic
evaluation and budget impact of implementation strategies to support
routine provision of antenatal care for gestational weight gain: a stepped-
wedge cluster trial. Implement Sci Commun. 2023;4(1):40. https://doi.
0rg/10.1186/543058-023-00420-8.

Maletic JI, Marcus A. Data cleansing. Data mining and knowledge discov-
ery handbook. 2005:21-36.

Thabane L, Ma J, Chu R, et al. A tutorial on pilot studies: the what, why
and how. BMC Med Res Methodol. 2010;10(1): 1. https://doi.org/10.1186/
1471-2288-10-1.

Health Nlo. GRT sample size calculator. https://researchmethodsresou
rces.nih.gov/grt-calculator. Accessed 5 Dec 2021.

Thomas E, Magilvy JK. Qualitative rigor or research validity in qualitative
research. J Spec Pediatr Nurs. 2011;16(2):151-5. https://doi.org/10.1111/j.
1744-6155.2011.00283 X.

Leung L. Validity, reliability, and generalizability in qualitative research.

J Family Med Prim Care. 2015;4(3):324-7. https://doi.org/10.4103/2249-
4863.161306.

McCrabb S, Lane C, Hall A, et al. Scaling-up evidence-based obesity
interventions: a systematic review assessing intervention adaptations
and effectiveness and quantifying the scale-up penalty. Obes Rev.
2019;20(7):964-82. https://doi.org/10.1111/0br.12845.

Lee H, Hall A, Nathan N, et al. Mechanisms of implementing public health
interventions: a pooled causal mediation analysis of randomised trials.
Implement Sci. 2018;13(1):42. https://doi.org/10.1186/513012-018-0734-9.
Ramanadhan S, Davis MM, Armstrong R, et al. Participatory implementa-
tion science to increase the impact of evidence-based cancer prevention
and control. Cancer Causes Control. 2018;29(3):363-9. https://doi.org/10.
1007/510552-018-1008-1.

Emmons KM, Chambers DA. Policy implementation science - an unex-
plored strategy to address social determinants of health. Ethn Dis Winter.
2021;31(1):133-8. https://doi.org/10.18865/ed.31.1.133.

Fernandez ME, Ruiter RAC, Markham CM, Kok G. Intervention mapping:
theory- and evidence-based health promotion program planning: per-
spective and examples. Front Public Health. 2019;7:209-209. https://doi.
0rg/10.3389/fpubh.2019.00209.

Bozsik F, Berman M, Shook R, Summar S, DeWit E, Carlson J. Implementa-
tion contextual factors related to youth advocacy for healthy eating and
active living. Transl Behav Med. 2018;8(5):696-705. https://doi.org/10.
1093/tbm/ibx006.

Millstein RA, Woodruff SI, Linton LS, Edwards CC, Sallis JF. Development of
measures to evaluate youth advocacy for obesity prevention. Int J Behav
Nutr Phys Act. 2016;13:84. https://doi.org/10.1186/512966-016-0410-x.
Morse LL, Allensworth DD. Placing students at the center: the whole
school, whole community, whole child model. J Sch Health. 2015;85:785—
94. https://doi.org/10.1111/josh.12313.

Ramanadhan S, Galbraith-Gyan K, Revette A, et al. Key considerations for
designing capacity-building interventions to support evidence-based
programming in underserved communities: a qualitative exploration.
Transl Behav Med. 2021;11(2):452-61. https://doi.org/10.1093/tbm/
ibz177.

Barnett ML, Stadnick NA, Proctor EK, Dopp AR, Saldana L. Moving
beyond Aim Three: a need for a transdisciplinary approach to build
capacity for economic evaluations in implementation science. Imple-
ment Sci Commun. 2021/12/04. 2021;2(1):133. https://doi.org/10.1186/
$43058-021-00239-1.

Shato T, Kepper MM, McLoughlin GM, Tabak RG, Glasgow RE, Brownson
RC. Designing for dissemination among public health and clinical prac-
titioners in the USA. J Clin Transl Sci. 2024,8(1):e8. e8. https://doi.org/10.
1017/cts.2023.695.

Kepper MM. D4DS: A Designing for Dissemination and Sustainability
Action Planner. https://d4dsplanner.com/. Accessed December 1, 2023.
Kwan BM, Brownson RC, Glasgow RE, Morrato EH, Luke DA. Designing for
dissemination and sustainability to promote equitable impacts on health.
Annu Rev Public Health. 2022;43(1):331-53. https://doi.org/10.1146/
annurev-publhealth-052220-112457.

Schroeder K, Dumenci L, Day SE, et al. The Association Between a
Neighborhood Adverse Childhood Experiences Index and Body Mass

(2025) 6:97

Page 14 of 15

Index Among New York City Youth. Childhood Obesity. 2024/12/01.
2024;20(8):598-610. https://doi.org/10.1089/chi.2024.0215.

92. Addis DS, Murphy PS. Free school meals: socio-ecological influences on
school level take up of entitlement. Br J School Nurs. 2018;13(8):394-402.
https://doi.org/10.12968/bjsn.2018.13.8.394.

93. Van Dyke ME, Cheung PC, Franks P, Gazmararian JA. Socioeconomic and
racial/ethnic disparities in physical activity environments in Georgia
elementary schools. Am J Health Promot. 2018;32(2):453-63. https://doi.
org/10.1177/0890117117717016.

94. Schuler BR, Saksvig Bl, Nduka J, et al. Barriers and enablers to the imple-
mentation of school wellness policies: an economic perspective. Health
Promot Pract. 2018;19(6):873-83. https://doi.org/10.1177/1524839917
752109.

95. Earnshaw VA, Karpyn A. Understanding stigma and food inequity: a
conceptual framework to inform research, intervention, and policy. Transl
Behav Med. 2020;10(6):1350-7. https://doi.org/10.1093/tbm/ibaa087.

96. Pursley H, Staab EM, Mayer A, et al. Partnership in promoting community
health research: ten-year evaluation of the Little Village community
advisory board. Prog Community Health Partnersh. 2022;16(4):503-15.
https://doi.org/10.1353/cpr.2022.0072.

97. Mendelson T, Sheridan SC, Clary LK. Research with youth of color
in low-income communities: Strategies for recruiting and retaining
participants. Research in Social and Administrative Pharmacy. 2021/06/01/
2021;17(6):1110-1118. https://doi.org/10.1016/j.sapharm.2020.08.011.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Gabriella M. McLoughlin  (she/her/hers) is a licensed K-12 teacher
and a first-generation college graduate. She has lived experience
of food insecurity, overweight/obesity, and fluctuating household
income; these experiences fueled passion and motivation toward
addressing issues of hunger and food insecurity in youth. She is also
passionate about supporting school-level initiatives to build and sus-
tain health promoting programs, and constantly approaches issues
from a practitioner standpoint. She identifies as white and cis gender
with no physical or intellectual disabilities, which also represent posi-
tions of power within society. These positions provide a privileged
viewpoint and may influence the design, execution, and interpreta-
tion of this study. Accordingly, it is imperative to constantly reflect on
each decision regarding study design and development of partner-
ships, ensuring that a true collaborative approach is adopted with
local school districts and organizations, and that their voices are equi-
tably reflected in each part of the research process.

Angel Smith (she/her) is an African American woman from Balti-
more, MD. She holds a Bachelor of Science in Public Health and is a
recent graduate of Temple University's MPH program with a concen-
tration in Health Policy and Management. Prior to this project, she
had experience in creating nutrition education lessons in Philadel-
phia, as well as working in childhood obesity research projects. She
brings this expertise to her work on this project and acknowledges
her privilege of having ample access to resources and is aware of
how her privilege shapes her perspectives and understanding of the
experience of our stakeholders.

Alex R. Dopp (he/him) is a senior behavioral and social scientist
at RAND. Also an implementation scientist and child clinical psy-
chologist, he studies the use of research evidence, and related policy
implications, for improving youth mental health and substance use
services. He has rare dual expertise in behavioral health services and
economic evaluation, which has allowed him to conduct research on
"upstream” influences (financing strategies) and “downstream” out-
comes (economic impact) of the implementation of evidence-based


https://www.ers.usda.gov/publications/pub-details/?pubid=84002
https://www.ers.usda.gov/publications/pub-details/?pubid=84002
https://doi.org/10.1186/s43058-023-00420-8
https://doi.org/10.1186/s43058-023-00420-8
https://doi.org/10.1186/1471-2288-10-1
https://doi.org/10.1186/1471-2288-10-1
https://researchmethodsresources.nih.gov/grt-calculator
https://researchmethodsresources.nih.gov/grt-calculator
https://doi.org/10.1111/j.1744-6155.2011.00283.x
https://doi.org/10.1111/j.1744-6155.2011.00283.x
https://doi.org/10.4103/2249-4863.161306
https://doi.org/10.4103/2249-4863.161306
https://doi.org/10.1111/obr.12845
https://doi.org/10.1186/s13012-018-0734-9
https://doi.org/10.1007/s10552-018-1008-1
https://doi.org/10.1007/s10552-018-1008-1
https://doi.org/10.18865/ed.31.1.133
https://doi.org/10.3389/fpubh.2019.00209
https://doi.org/10.3389/fpubh.2019.00209
https://doi.org/10.1093/tbm/ibx006
https://doi.org/10.1093/tbm/ibx006
https://doi.org/10.1186/s12966-016-0410-x
https://doi.org/10.1111/josh.12313
https://doi.org/10.1093/tbm/ibz177
https://doi.org/10.1093/tbm/ibz177
https://doi.org/10.1186/s43058-021-00239-1
https://doi.org/10.1186/s43058-021-00239-1
https://doi.org/10.1017/cts.2023.695
https://doi.org/10.1017/cts.2023.695
https://d4dsplanner.com/
https://doi.org/10.1146/annurev-publhealth-052220-112457
https://doi.org/10.1146/annurev-publhealth-052220-112457
https://doi.org/10.1089/chi.2024.0215
https://doi.org/10.12968/bjsn.2018.13.8.394
https://doi.org/10.1177/0890117117717016
https://doi.org/10.1177/0890117117717016
https://doi.org/10.1177/1524839917752109
https://doi.org/10.1177/1524839917752109
https://doi.org/10.1093/tbm/ibaa087
https://doi.org/10.1353/cpr.2022.0072
https://doi.org/10.1016/j.sapharm.2020.08.011

McLoughlin et al. Implementation Science Communications

youth behavioral health treatments. Dopp is particularly interested in
reaching vulnerable populations who are underserved by traditional
behavioral health systems, such as through telehealth and by part-
nering with other systems such as juvenile justice, child welfare, Chil-
dren’s Advocacy Centers, primary care, and schools.

Resa Jones (she/her/hers) earned a doctorate degree in behavioral
cancer epidemiology, and she is as similarly committed to research
as she is utilization-focused evaluation to help community partners
achieve their goals. She has a lived experience of attending public
school and living in extremely rural communities and large, urban
cities. In addition, she grew up in a household with a 5"-12'" grade
educator and family who placed great importance on service and
a culture of helping community members, which has highly influ-
enced her. She has partnered with K-12 schools and health systems
to develop health promotion curricula in under-resourced urban and
rural areas where her practice is to collaborate and actively value and
act upon the suggestions and needs of those who have the lived
experience and expertise. She has lived experience of chronic disease
with impactful cancer deaths among family members when she was
a young child. This experience drives her commitment to cancer pre-
vention and control including healthy lifestyle behaviors and early
detection. She identifies as white, cisgender, and heterosexual with
no physical or intellectual disabilities, which privileges her and makes
it imperative to constantly reflect on the potential biases that can
exist given the lens through which she might see the world given her
intersectionality. Importantly, she is guided by a belief that we can-
not effectively improve health equity without providing a seat and
a microphone at the table for all to participate, share, and be heard.

Omar Martinez Omar Martinez (he/him) holds a Master of Pub-
lic Health and a Juris Doctorate from Indiana University—Bloom-
ington, as well as a Master of Science in Clinical Research Methods
from the Columbia University Mailman School of Public Health. He
completed a postdoctoral fellowship in behavioral science and HIV
prevention at the HIV Center for Clinical and Behavioral Studies at
Columbia University and the New York State Psychiatric Institute. He
is currently an Associate Professor at the University of Central Florida
College of Medicine and serves as Director of the Implementation
Science Research Lab. In this role, he leads nationally and internation-
ally recognized research focused on the development, implementa-
tion, and dissemination of evidence-based interventions. His work
aims to improve the uptake and effectiveness of health interventions
and policies across clinical and community settings, with the goal of
advancing health equity and improving population health outcomes.

Shiriki Kumanyika is emeritus professor of epidemiology in the
Department of Biostatistics and Epidemiology at the University of
Pennsylvania Perelman School of Medicine. She has an interdisci-
plinary background and holds advanced degrees in social work,
nutrition, and public health. Dr. Kumanyika's research focuses on
identifying effective strategies to reduce nutrition-related chronic
disease risks, with a particular focus on achieving health equity for
black Americans. Dr. Kumanyika founded (in 2002) and led the Afri-
can American Collaborative Obesity Research Network (AACORN), a
national network, until 2018 when AACORN took on a broader mis-
sion and rebranded as the Council on Black Health (www.councilbh.
org ). Dr. Kumanyika is also a nutrition advisor to the World Health
Organization and the World Cancer Research Fund, and Chair of the
Expert Group for the Access to Nutrition Initiative.

(2025) 6:97

Page 15 of 15

Recai M. Yucel is a professor and the director of the Biostatis-
tics Core in the Department of Epidemiology and Biostatistics. Dr.
Yucel's research is mainly centered around missing data in complex
data structures, measurement error, and causal inference. Substan-
tive issues in health services research, prevention research, social
sciences, and more public health problems motivate his statistical
research agenda. Some of his other research topics include com-
putational algorithms and software development, hierarchical and
latent variable models, models and methods for response errors, and
applied Bayesian statistics.

Ross C. Brownson is the Lipstein Distinguised Professor a the
Washington University School of Public Health. Hie is also the co-
director of the Prevention and Control Program with the Alvin J.
Siteman Cancer Center. He is a leading expert in chronic disease pre-
vention and an expert in the area of applied epidemiology, Ross C.
Brownson is regarded as one of the educational and practice leaders
in the field of evidence-based public health. His research has been
supported by a broad array of federal and foundation sources, includ-
ing the National Institutes of Health, the Centers for Disease Control
and Prevention and the Robert Wood Johnson Foundation.

Jennifer Orlet Fisher is a professor in the Department of Social
and Behavioral Sciences at Temple University and associate direc-
tor of the Center for Obesity Research and Education where she
directs the Family Eating Laboratory. Dr. Fisher research focuses on
the development of eating behavior during infancy and early child-
hood. The broad goal of her research is to understand how early eat-
ing environments influence child behavioral controls of food intake
and health outcomes, particularly overweight. Her efforts focus on
the role of the family environment, as a first and fundamental context
in which eating habits develop. Over the past decade she has con-
ducted federally funded observational and experimental investiga-
tions of socio-environmental influences on development in appetite
regulation in preschool aged children, including studies of child feed-
ing practices and food portion sizes. Her current research focuses on
snacking behaviors in young children and interventions with low-
income mothers around child feeding.



	Using implementation mapping to optimize the impact of Universal School meals: a type III hybrid implementation-effectiveness study protocol
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Contributions to the literature
	Background
	Methods
	Theoretical framework and preliminary findings
	Community advisory board
	Aim 1: use a community-engaged procedure to develop an equity-focused implementation strategy through a cluster randomized design
	Recruitment and engagement
	Data collection procedures and measures
	Analyses

	Aim 2: evaluate implementation and student-level outcomes of the strategy using a hybrid type III implementation-effectiveness design
	Participants and procedures
	Data collection and primary outcomes
	Data sources and secondary outcomes
	Analyses

	Qualitative rigor
	Validitycredibility
	Reliabilitydependability
	Confirmability
	Project timeline

	Discussion
	Summary
	Acknowledgements
	References


