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Abstract

Background Policies, such as Universal School Meals (USM), are essential for preventing inequities in chronic disease
risk among socially and economically marginalized populations. Implementing USM reduces food insecurity and obe-
sity risk, among other academic/health outcomes; unfortunately, across the nation student participation (i.e., reach)

is lower than expected, limiting its public health impact. Grounded in implementation science and health equity
framewaorks, this study aimed to: 1) investigate the determinants of implementing USM in a large, urban school district
and 2) assess key challenges and supports across schools with varying levels of participation in USM.

Methods A needs and assets assessment was undertaken in the 2023-2024 academic year with the School District
of Philadelphia to address implementation-related challenges for USM as part of a broader Implementation Mapping
process. Overall, 8 schools (6 middle; 2 high) participated in a convergent mixed methods study comprising qualita-
tive interviews, surveys, and mealtime observations. Data collection was grounded in the Consolidated Framework
for Implementation Research (CFIR) and Health Equity Measurement Framework. Interviews were deductively coded
through the CFIR; barriers were coded negatively (either -1 or -2), supports coded positively (+ 1 or+2), and neutral
determinants coded as 0. Schools were grouped into low, moderate, and high meal participation for disaggregated
analysis and comparison of determinants across reach.

Results 193 participants included teachers (29%), parents (26%), students (middle 149%; high school 10%), admin-
istrators (13.5%), and food service personnel (11%). Participants identified as Black/African American (43%), White
(26%), Hispanic/Latino (20%), Asian (5%), Middle Eastern (1.8%), and other (3.8%). The strongest facilitators of USM
implementation were Mid-level Leaders (i.e,, climate leaders; M=1.29[-1,2]) and High-level Leaders (i.e,, administrators;
M=0.96[-1,2]); strongest negative USM determinants were Market Pressure (i.e., competitive foods; M=-1.35[-2,0]),
and Relative Priority (M=-1.17[-2,-1]). Emerging differences between low and moderate/high participation groups
were found in Culture, Assessing Needs of Recipients, Access to Knowledge/Information, Human Equality-Centere-
dness, and Implementation Leads. Overall, higher participation schools reported less stigma, more equitable imple-
mentation procedures, and more involvement from food service managers than lower participation schools.
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Conclusions Equity-focused strategies targeting key issues within and outside the school setting are needed

to reduce stigma and increase capacity for implementation.

Keywords Implementation science, Health equity, Implementation Mapping, Policy, Food security

Contributions to the literature

—This study documents the process and findings from a
community-engaged needs assessment, which will lead
to the development of implementation strategies to
enhance USM implementation and advance the field of
policy implementation science.

—We worked collaboratively with a Community Advi-

sory Board who provided invaluable feedback; other

researchers can use our process as a guide for collabo-
rating with community members.

—The convergent mixed methods approach facilitated

understanding of determinants across a range of reach/

participation levels, which allows us to develop tailored
implementation strategies.

—Methods can be applied within the US and globally

given increased attention toward USM

Background

Overweight and obesity is a major risk factor for prevent-
able chronic health conditions such as cardiovascular
disease [1, 2]. Currently in the United States (US) over
19% of children ages 2—19 have obesity; inequities exist
between white (16%), non-Latinx Black (24%), and Latino
youth (25%) [3]. Recent evidence suggests inequities in
obesity have increased since the COVID-19 pandemic,
especially for adolescents within the US [4] and glob-
ally among low- and middle-income countries [5]. Given
the complex community and population-level factors
that influence health outcomes (i.e., poverty, discrimina-
tion, inadequate access to healthy food) [6], policy, sys-
tems, and environmental (PSE) approaches are necessary
to mitigate obesity risk and achieve equitable outcomes
for socially and economically marginalized populations
[7-9].

Research indicates that providing healthy school meals
is associated with higher quality nutritional intake and
reduced obesity prevalence, especially in low-income stu-
dents [9-12]. Thus, increasing access to healthy school
meals is a critical step to mitigating inequities in obesity
prevalence in youth [11]. Universal School Meals (USM)
is an important policy provision [13], embedded within
the National School Lunch Program, where all students
in high-poverty schools serving more than 25% low-
income students can receive free school breakfast and
lunch. USM adoption is also associated with quality of

dietary intake, food security, and academic achievement
outcomes observed through randomized trials and lon-
gitudinal studies [14—16]. Recent evidence from a state-
wide longitudinal study in California demonstrated that
schools participating in USM were associated with a
0.60-percentage-point net decrease in obesity prevalence
after policy adoption (95% confidence interval:—1.07
to—0.14 percentage points, P=0.01) compared with eli-
gible, nonparticipating schools. This equated to a 2.4%
relative reduction when accounting for baseline preva-
lence [17]. Therefore, USM is a key PSE approach for
equitable obesity prevention. Although the research
is more limited in low- and middle-income countries,
several organizations, including the World Food Pro-
gramme, are building evidence and capacity to make the
case for USM globally [18, 19].

Despite many benefits associated with USM, schools
cite financial challenges for implementation and lack of
uptake among students [13]. Reports highlight consistent
increases in adoption among eligible schools and districts
over the last 5 years [13]; in the 2022 to 2023 school year,
82% of eligible schools had implemented CEP, providing
19.9 million children access to UFSMs [20]. To advance
this provision and based on promising findings, 9 states
(California, Colorado, Maine, Massachusetts, Michigan,
Minnesota, New Mexico, Nevada, and Vermont) moved
to a state-wide model in 2023-2024. Despite advance-
ments in state and local adoption, student participation
(i.e., reach) in USM remains low; only 30—40% of stu-
dents partake in breakfast and 50-60% in lunch, from a
statewide study New York [21] and in the School District
of Philadelphia (SDP) [22, 23]. Students can participate
at two time points during the school day (breakfast and
lunch); therefore, participation varies among students
and over the school year. Programs and policies designed
to mitigate health inequities for obesity cannot make the
most impact if they are not reaching their target popu-
lation. Thus, optimizing reach of USM will enhance its
impact on addressing inequities in child obesity.

Dissemination and implementation science facili-
tates the process by which evidence-based interven-
tions are implemented and sustained in practice [24].
This is achieved by developing implementation strate-
gies designed to enhance implementation of evidence-
based interventions [25]. Such strategies can be chosen
through a variety of ways, but Implementation Mapping
is a key method to ensure a participant-driven process
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[26]. Although implementation science provides system-
atic approaches for increasing real-world impact of obe-
sity prevention, health equity has not been a priority until
recently [27-30], including the Consolidated Framework
for Implementation Research (CFIR version 2) [31, 32].
By meaningfully integrating the work of health equity and
social justice scholars into implementation science, we
can anticipate and prevent implementation that causes
further harm to socially and economically marginalized
populations because their voices are central to the imple-
mentation process [33, 34]. Accordingly, leveraging imple-
mentation strategies to improve USM implementation is
critical for equitable access to healthy school meals [35].
Finally, perspectives of students and families are not well
represented in the literature [36, 37]; identifying policy
recipient needs and implementation context is therefore
essential to addressing obesity inequities [38, 39].

The CFIR, a commonly used determinants framework
within implementation science, encompasses empiri-
cally-derived domains known to influence implementa-
tion of interventions including educational interventions
[40]. Specific emphasis is placed on characteristics of
the intervention (i.e., USM), inner context (i.e., school-
level), outer context (i.e., school district, local/state/
federal policy), characteristics of individuals (i.e., staft/
provider) and implementation process (i.e., planning,
engaging stakeholders). Further, the Health Equity Meas-
urement Framework (HEMF) conceptually links together
key CFIR domains such as socioeconomic, cultural, and
political context, health policy context, material and
social circumstances, with health resource utilization
[41]. The framework makes key linkages between social
determinants of health factors, the “need” for resources,
utilization of health-promoting resources, and health

Implementation Mapping Task 1 (Y1)

Aim 1: Assess Determinants: Consolidated
Framework for Implementation Research (CFIR)
and Health Equity Measurement Framework

// Socioeconomic factors .
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outcomes, which harmonizes with the goals to improve
USM implementation to maximizing student health out-
comes. Following guidance by framework authors [27,
41], this blend will provide a comprehensive understand-
ing of USM implementation determinants.

Grounded in participatory research, Intervention
Mapping is a systematic process that relies on evidence,
theory, and input from key stakeholders to guide inter-
vention development [42]. Implementation Mapping
comprises the same procedure, but with a focus on devel-
oping implementation strategies [26, 43] to enhance
ongoing implementation efforts of an intervention. This
process comprises five key tasks: 1) Needs and Assets
Assessment; 2) Identify Outcomes for Implementa-
tion; 3) Develop and Tailor Implementation Strategies;
4) Develop Implementation Protocols; and 5) Evaluate
Outcomes of the Strategy. This study reports the meth-
ods and results of Step 1 — Needs and Assets Assess-
ment — which is part of an ongoing National Institutes of
Health (NIH)-funded project (K01 HL166957-01, princi-
pal investigator [PI] GMM) in collaboration with the SDP
[8, 31, 32] that will complete all five key tasks across the
5-year study. Figure 1 shows the conceptual overview and
how this paper accomplishes a needs and assets assess-
ment (Task 1), and how this will provide the foundation
for the remaining tasks in Years 2—5 (Y2-5) of the Imple-
mentation Mapping study.

Given the overarching goal of increasing reach (ie.,
participation in school meals) through Implementation
Mapping, we sought to understand the key determinants
to implementation and participation for schools adopt-
ing USM and to understand how these may differ across
levels of participation to provide more in-depth informa-
tion about how best to support schools in future years of

Implementation Mapping Task 2-5
(Y2-5)

Aim 2: Key Determinants
across participation levels

Task 2: Identify Key Outcomes of
Implementation
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Fig. 1 Study aims and alignment with implementation mapping

Task 5: Test strategy




McLoughlin et al. Implementation Science Communications

the study. Accordingly, the two aims of this study were:
1) To investigate the determinants of implementing USM
grounded in implementation science and health equity
frameworks and 2) To assess key challenges and sup-
ports across schools with varying levels of participation
in USM.

Methods

This study employs a convergent mixed methods (QUAL-
quant) design [44] to conduct a needs and assets assess-
ment of USM implementation across the SDP.

Setting and context

Partnership with the School District of Philadelphia

The SDP is the largest school district in Pennsylvania
serving nearly 200,000 students; 50% of whom identify
as Black/African American, 24% Latino, 14% white, 7%
Asian, and 5% multiracial/other. All SDP schools provide
breakfast and lunch at no cost to students because >40%
are from low-income households [13, 45]. In 2021 the
principal investigator (GMM) began a partnership with
SDP to collaborate on important aspects of school pol-
icy and to provide no-cost evaluation support for school
nutrition programs. This led to meaningful collaboration
on the evaluation of the SDP breakfast program [46] in
addition to GMM serving on multiple committees for
the school district; SDP collaborators provided substan-
tial input on the NIH grant proposal funding the current
study.

Community advisory board

As part of the broader NIH-funded project, we recruited
and retained a Community Advisory Board (CAB) com-
prising individuals (N=7) from academia (n=1), non-
profit organizations (n=2), the Philadelphia department
of public health (n=1), former teachers (n=1), par-
ents (n=1), and students in high schools (n=2). The
overarching purpose of the CAB is to act as a sounding
board for the 5-year study; members were intentionally
recruited before the needs assessment began so that they
could provide input on school and participant recruit-
ment materials, data collection approaches, and assist
with interpretation of (blinded) data.

Recruitment

There are a variety of roles and ways these roles influ-
ence USM implementation such as food service staff and
managers (food preparation, service), classroom teachers
(classroom feeding, influencers), school administrators
(supporting staff, setting schedules), custodial/support
staff (health and safety, implementation support), stu-
dents (recipients, peer influencers), and parents (recipi-
ents, opinion leaders). Accordingly, we felt it important
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to recruit individuals from each of these participant
groups from each school we worked with. Following
guidelines from experts in health equity for best practices
in recruitment [47], we took several steps to recruit and
retain participants. Collaborating with the SDP office of
research and evaluation, targeted sampling was used to
choose schools from all major regions of the city of Phila-
delphia, with varying meal participation, and varying
building sizes. The PI (GMM) contacted building prin-
cipals to provide information about the study and goals
for building capacity for implementation and invited
them to participate in a video call to discuss the study
further. Introduction calls were held during August and
September 2023, and once schools agreed to participate,
the research team visited schools to speak with staff and
students to inform them about the study. This comprised
multiple formats based on individual school needs such
as presentations to staff during professional development
days, meeting individually with food service staff and
teachers before entering classrooms, and/or classroom
presentations during brief pauses in instruction (for stu-
dents). The team brought flyers in English and Spanish to
display in classrooms and hallways (see Additional File
1), which provided QR codes to a REDCap consent (and
assent) form to streamline recruitment. We also printed
consent and assent forms (English and Spanish) based
on schools’ requests and handed them out during school
drop-offs and collection. To incentivize participation, all
participants were given a $10 gift card for survey comple-
tion and a $15 gift card for participating in an interview
with the study team (e-Amazon or Visa®).

Data collection

Research team

Interviews were led by the female (she/her pronouns) PI
(GMM) who has extensive qualitative research experi-
ence and > 10 years working in school environments and
leading school-based research. The PI trained four stu-
dents (i.e., two master’s-level [MK, YY], two undergradu-
ate) to conduct interviews. Training included reviewing
draft interview guides, practicing and conducting mock
interviews, and shadowing the study lead in initial rounds
of interviews. Mentors and colleagues (JOEF, RCB, OM,
RMJ) provided critical oversight into the data collection
and analysis procedures.

Data collection instruments

Interview guides

The team developed interview guides grounded in the
CFIR and HEMF for a range of study participant types:
students, parents, teachers/staff, food service staff and
managers, and administrators (i.e., principals, deans
of students) (see Additional File 2). Questions targeted
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factors within the following CFIR domains: Innova-
tion Characteristics (i.e., “How would you describe the
healthiness of the meals currently served at school?” —
Students); the Outer Setting (“Can you tell us about some
of the city/district policies that may influence how school
meals are served?”- Teachers/Staff); Inner Setting (“How
would you say the culture of school meals is within your
school?” — Food service); Characteristics of Individuals
(“What common comments do you hear about break-
fast and lunch service from students?” — Administrators);
and Implementation Process (“What are some challenges
about preparing and delivering breakfast and lunch?” —
Food Service). HEMF-guided questions were integrated,
for example in the Administrator interview guide in Indi-
vidual Characteristics domain, we asked, “To what degree
are community members aware of/engaged in conversa-
tions about school meals?” to align with the HEMF socio-
political context. In the Inner Setting Domain, we asked
Parents “Have you noticed any stigma, peer pressure or
judgment related to eating school meals at your child’s
school?” to align with the student characteristics/need
domains of the HEMF. Interview guides were refined
based on initial data collection experiences and reflection
from the research team and feedback from the CAB dur-
ing Fall 2023 meetings.

Except for some interviews with parents and staff
members due to schedule preference, all interviews and
observations took place at each school site during sched-
uled breaks (i.e., teacher prep periods), specific periods
allowed for student interviews, or before/after school.
Student interviews took place as focus groups with 2—4
participants in each conversation. All interviews were
recorded and transcribed verbatim for analysis.

Field notes

To enhance data collection, extensive field notes were
taken after each day of data collection to summarize
high-level issues that arose. Field notes were also used
to capture informal and impromptu conversations that
occurred at schools with other personnel such as other
administrators, custodial staff, and students, who did not
participate in a formal interview. These notes and reflec-
tions were included in each school’s folder along with
transcripts and other documents.

Mealtime Observations

At each school site the research team conducted at least
two observations of breakfast and lunch. Breakfast was
typically served in the cafeteria and the classroom (if
using an after the bell model); lunch was observed in the
cafeteria. The observation goals were to capture rich data
about the school food environment, practices and pro-
cesses of serving meals to students, duration students
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had to eat, routines for entry and dismissal, and other
important notes (see Additional file 3). These notes
were included in each school’s folder and general meal-
time observations/notes were integrated into qualitative
interview procedures if appropriate to prompt discussion
(e.g., “we noticed that staff played music in the cafeteria;
whose idea was that?”).

Data analysis

Aligned with the convergent mixed methods design of
this study, we developed an innovative approach combin-
ing guidance from the CFIR authors [48] for deductive
coding data scoring and recommendations from Guetter-
man et al. [49] for integrating qualitative and quantitative
data in MAXQDA software using the TeamCloud inter-
face [50].

Step 1: Deductive coding

The structure of the interview guide and coding pro-
cedures outlined by CFIR authors [48] facilitated a
deductive analysis approach, in that each question cor-
responded to a construct within each of the framework
domains. We developed a coding system in MAXQDA
that corresponded with the CFIR structure and uploaded
all study transcripts, school demographic information,
and other key variables into MAXQDA to allow qualita-
tive coding. Following prior studies led by the PI using
this process, [51] the research team met to develop a
coding consensus document (Additional File 4), which
described each CFIR construct and anticipated poten-
tial responses and themes that would emerge through
the data. The CAB provided input on the consensus
document and deductive coding procedures during the
December 2023 and January 2024 meetings following
demonstrations from the research team.

Coding transcripts comprised selecting and assigning
key extracts from interview transcripts to a particular
CFIR construct and adding comments showing ration-
ale for coding allocation. Applying the CFIR systematic
coding approach facilitated the assignment of numerical
scoring to the qualitative data. Specifically, if a particu-
lar construct was deemed to have a positive influence on
implementation given interview responses, a score of +1
or+2 was assigned for that construct. Conversely, if a
construct was deemed to be a negative influence, a score
of —1 or—2 was given. According to the CFIR rating sys-
tem [48], the difference between (+) 1 and 2 depends on
the strength of the data such that a score of 1 would indi-
cate a moderate influence on implementation, whereas a
score of 2 signals a stronger influence depending on the
type of language used and the field notes taken by the
research team from the live interview. For example, if a
participant said they “really loved the menu and choices
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available for lunch’, this extract would be assigned a score
of 2. Similarly, the research team sought clear examples
in the data from participants to help make an informed
decision. If a positive/negative influence not clear, a
neutral score of 0 was given; a score of “X” was used for
mixed results.

Scores were entered into a spreadsheet and into the
comments on the MAXQDA coding system to enhance
data-driven decision-making. The PI created a workflow
document to guide qualitative analysis and scoring (see
Additional File 5). To enhance credibility of analyses, the
first five transcripts (one for each participant type from
one school) were coded by each team member to ensure
consistency in coding pattern, followed by~20% of the
transcripts being double coded by two of the five team
members. Interrater reliability was calculated in MAX-
QDA through the coder agreement feature, and if<75%
agreement on construct coding occurred, the PI estab-
lished consensus among the two coders to determine the
final code. This iterative process continued for the first
two rounds of coding, after which all disagreements were
resolved through group discussions.

To prepare the quantified CFIR data for merging into
the larger dataset, each participant ID was aligned with
the scores for each construct and domain of the model.
Any “X” scores (implying a mixed/uncertain rating) were
converted to O for the purpose of analysis. Any constructs
without a score remained blank so as not to misguide sub-
sequent analyses. Quantitative CFIR scores, demographic
data, and other pertinent data were imported into SAS
Software [52] to generate descriptive statistics of the sam-
ple and subgroups. Following guidance from experts [53,
54] three coders used a consensus approach to assign an
overall score to each school based on the mean score of
each construct and the range of scores given across dif-
ferent participants within that setting. If mean scores
were accompanied with a small score range, the mean
score was rounded to the nearest whole number between
—2 and+2. In the case of large score ranges and where a
mean score was generated from a small number of coded
extracts, a score of 0 was given to signal a mixed/undeter-
mined influence on implementation [53]. The PI led this
process with the second and third authors since they were
the most involved with qualitative coding.

Step 2: Compiling scores and integrating
quantitative data

As a team we did not want to be influenced by school
meal participation rates in coding, so only after all quali-
tative codes were finalized and quantitative scores devel-
oped for CFIR constructs did we integrate participation
data into MAXQDA. We obtained school-level breakfast
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and lunch participation data from the SDP and calculated
mean participation rates from September-December
2023 [23], which spanned the course of data collection
for the study. Participation is calculated for each month
of the school year by dividing the number of meals served
by the enrollment of all students in the school, and by
the number of instructional days for breakfast and lunch
respectively, yielding a percentage score for participa-
tion. After generating means for each school and given
school characteristics, we reviewed the data and gener-
ated meaningful groupings of low, moderate, and high
participation. These characteristics, along with other
school-level variables (i.e., middle or high, full service
or satellite) were entered into in MAXQDA to facilitate
mixed methods analysis.

Step 3: Examining determinants and areas

of divergence between levels of participation

Using MAXQDA software we examined extracts for all
CFIR constructs for the whole sample and compared
Low, Moderate, and High participation groups. First,
for Aim 1 to identify key determinants across the sam-
ple, the team selected the most salient positive and nega-
tive determinants from the sample to generate a quote
matrix. This allowed the group to emphasize extracts
from an array of participants discussing constructs and
to interpret why these were scored more positively/nega-
tively by reviewing the qualitative data.

For Aim 2, the team assigned an overall score for the 3
groups of Low, Moderate, and High participation based
on the scores assigned in Step 2, and noted where diver-
gence occurred among the three groups in terms of scor-
ing that could help contextualize participation rates and
identify specific challenges for low-participating schools.
Examples included negatively scored constructs for low/
moderate schools compared to positive mean scores for
higher participation schools, or weaker positive scores in
comparison. This facilitated the team’s focus on specific
constructs that required further analysis. Following iden-
tification of key constructs, we created a joint display by
generating a crosstabulation in MAXQDA to show coded
extracts to the selected constructs, split by participation
group. This allowed the team to review the coded seg-
ments according to participation group from a range of
participant types; this facilitated more in-depth under-
standing of the constructs and allowed the team to iden-
tify key leverage points for Implementation Mapping.

Qualitative rigor

Qualitative rigor must be upheld to ensure validity, reli-
ability, generalizability, and confirmability of our qualita-
tive analysis process [55, 56].
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Validity/Credibility

The team established a coding consensus document
and logbook, which served as “living documents” that
guided decision-making and alignment with qualitative
coding. We took several steps to increase intercoder
agreement among five different coders, which com-
prised each member coding the first five (of 121) tran-
scripts to calibrate coding and scoring, followed by each
team member coding 2 of another member’s assigned
transcripts and the PI conducting agreement analyses
in MAXQDA (% agreement), followed by the PI mak-
ing executive decisions on coding discrepancies. Once
the coders had >75% agreement on the deductive cod-
ing, the team independently coded transcripts and con-
ducted peer debriefing each week to modify documents
and discuss coding interpretations. We conducted
data source (i.e., field notes, observations) and partici-
pant (i.e., data from different participant types in each
school) triangulation, which facilitated reflection and
cross-referencing in coding. Observation data were uti-
lized heavily to triangulate the interview data, especially
where coders had areas of uncertainty or disagreement.
Finally, our team spent time in the participating schools
and were able to observe many practices and processes
that took place, which helped interpretation of the data.

Reliability/Dependability

The team kept an active audit trail in the MAXQDA
TeamCloud logbook interface, which documented key
decision-making. We also conducted regular peer debrief-
ings in weekly team meetings from January-May 2024.
Finally, to enhance our interpretation of the findings we
regularly debriefed with CAB members who gave input on
coding and analysis procedures, holding us accountable to
confront our subjectivity and potential bias in coding.

Generalizability/Transferability

In recruitment we considered the demographic char-
acteristics (i.e., race and ethnicity, language spoken,
household income and education) of our sample and
compared them to those of the district. However, poten-
tial limitations in generalizability and transferability may
arise due to sample biases and unique contextual factors
in the schools who self-selected to participate in this
research. Ensuring broader representation and consider-
ing context-specific influences are essential for drawing
more comprehensive and applicable conclusions.

Confirmability

Finally, to address confirmability, we took extensive
field notes from interviews and school observations
(and after virtual interviews if applicable). We utilized
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reflective practice in team meetings, using discussions
to adapt coding definitions and inclusion criteria based
on new data that challenged our positionality. Finally,
CAB members’ feedback in developing local-level dis-
semination products helped us to synthesize data in a
more transparent and meaningful way.

Results

Eight schools across the SDP were included in this study
(n=6 middle schools, n=2 high schools). Six of these
schools had full-service kitchens, while two were satel-
lite kitchens without the equipment to fully prepare and
cook food at the school. Table 1 shows demographic
information including participant role and race and eth-
nicity of the full sample and the characteristics by school.
Aggregate data on food insecurity, participation rates,
and attendance for each school is included from the SDP
database.

Table 2 shows all participant demographic data. From
the 8 schools, 193 participants participated in the study
comprising teachers (28%), parents (25%), students (mid-
dle 14%, and high school 10%), administrators (13%),
and food service personnel (11%). Participants identi-
fied as Black/African American (43%), white (26%), His-
panic/Latino (20%), Asian (5%), Middle Eastern/North
African (2%), and other (4%). Most of the sample iden-
tified as female (69%) and reported English as their pri-
mary spoken language (84%). Of all adult participants,
most reported their age between 30-50 years old (54%)
and nearly all participants reported an education level
of high school diploma or higher (98%). For caregivers,
72% reported being currently employed, and the aver-
age household income falls typically below $70,000 per
year (87%). These demographic characteristics are close
to those of the student body within the district [45] with
a slightly higher percentage of participants identifying
as white in our sample which may be due to our sample
including parents, teachers/staff, and administrators.

Aim 1 Findings

Table 3. shows the quantitative coding results for the
overall sample and by participation groups. Given the
nature of scoring and that in many cases the SD was
larger than the mean, we present score distributions in
the table and below to accompany the mean values. For
the overall sample, the strongest assets/facilitators were
Individuals — Mid-level leaders (M=1.29 [—-1,2]), High-
Level leaders (M=0.96 [-1,2]), and Implementation
Process — Adapting (M=0.97 [0,2]); the strongest nega-
tive determinants were Outer Setting — Market Pres-
sure (M=-1.35 [-2,0]), Inner Setting — Relative Priority
(M=-1.17 [-2,—1]), and Available Resources (i.e., Time
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Table 2 Participant characteristics (N=193)
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Table 2 (continued)

Variable Frequency % Variable Frequency %
Participant Type 18-20 0 0.0%
Middle School Student 27 14.0% 21-29 19 14.0%
High School Student 20 10.4% 30-39 37 27.2%
Parent 50 25.9% 40-49 37 27.2%
Food Service 22 11.4% 50-59 20 14.7%
Teacher 48 24.9% 60 or older 7 51%
Administrator 26 13.5% N/A 9 6.6%
Race and Ethnicity Caregiver Participants (n=47)
American Indian/Alaska Native 3 1.6% Employment Status
Asian 9 4.7% Employed and working 1-39 h per week 20 43.5%
Black/African American 80 41.5% Employed and working 40 or more hours per week 13 28.3%
Hispanic/Latino 37 19.2% Not employed and looking for work 9 19.6%
Native Hawaiian/Other Pacific Islander 0.0% Not employed and not looking for work 2 4.3%
Middle Eastern/North African 1.0% Retired 0 0.0%
White 48 24.9% Disabled and not able to work 2 4.3%
Self-identify 2 1.0% Missing 1 2.2%
NA/not provided 12 62%  Total Household Income
Gender $0—5$9,999 13 27.7%
Female (She/her/hers) 133 68.9% $10,000—5$19,999 7 14.9%
Male (he/him/his) 53 27.5% $20,000—5$29,999 4 8.5%
Neutral (they/them/theirs) 1 0.5% $30,000—5$39,999 5 10.6%
Other 6 3.1% $40,000—5%49,999 7 14.9%
Primary Language $50,000—5$59,999 2 43%
English 162 83.9% $60,000—5$69,999 3 6.4%
Spanish 23 11.9% $70,000—5%79,999 0 0.0%
Portuguese 0 0.0% $80,000—5%89,999 1 2.1%
Chinese Mandarin 1 0.5% $90,000—%99,999 0 0.0%
Haitian Creole 1 0.5% $100,000 or more 5 10.6%
Vietnamese 1 0.5%
Arabic 1 0.5%
French ! 05%  (M=-1.10 [-2,2]). The right column shows the number
Russian 0 00%  of coded extracts across constructs to highlight which
Bangla (Bengali 0 00%  constructs were coded to the most versus the least. This
Other Language 3 16%  informed the team’s approach in analyzing and interpret-
Adult Participants (n = 136) ing data for Aim 2. Additional File 7 provides complete
Level of Education CFIR scoring for each school separately.
Less than 8th grade 0 0.0% Table 4 shows results from MAXQDA quote matrices
Some high school 2 15%  which comprise a selection of the most prevalent assets/
High school diploma 34 250%  positive determinants and needs/negative determinants
GED or alternate certificate 5 37%  found among the quantitative scoring of the interview
Some college credit 1 8.1%  data, alongside our coding protocol notes and associated
1 or more years of college 6 44%  interview extracts from an array of participants. Each
Vocational/trade school 6 44%  quote/interview segment is accompanied by the partici-
Associates degree 59%  pant type and whether they were at a low, moderate, or
Bachelors degree 19 140%  high participation school. Notably the primary assets/
Masters degree 43 316%  positive determinants relate to key implementing roles
Doctoral-level degree 2 15%  (i.e., administrators, implementation leaders) and inner
Age
17 or younger 7 5.1%




Page 10 of 24

44

(2025) 6.

McLoughlin et al. Implementation Science Communications

solsHR1oRIRYD

S L L L L- (L'1-) 0~ 0 (') (040} [e4N1ONAS Y

Bumas ssuuj ||

- 07) Sl- l- (0) L- L l- l- L- 07) 90'L- 1UaWIN0Id

2INssald

JUSWIAINSEIN

VA L- L- l- 0 (0'1-) €€0- 0 (L'1-) 0 0 (1'1-) 810~ ddURWIONR '€

8¢ L- (07 €eL- 4 (07) €el- - (0'7) 8¢L- L- 0'7) GE'L-  2Inssald ey T

ains

9 l- L- l- L- (1-2) AR 0 (0'1-) 6C0- L- 0'7) 120~ -S3ld [B19120S '|

aIns

0 -S3ld [BUI9IXT D

€ 0 0 0 0 0'1-) G0- 0 1) €€0- Buueuy 4

0¢ L- 07 £90- L- L- L- L- (0'7) L= L- 0c) €60-  SMETRSIDI0d 'S

SUO[123UU0D

43 0 (c) SC0- L- (') 800 L- () 980~ 0 () ££0-  1gsdiysisunied g

suol

Ly L- (0'7) L- L- (1'z) £90- L- (1'z) 950~ L- (1'e) L0~ -Ipuo> (8307

€S L- (1'c) /80~ L- (') 6€0- L- (1'2) S90- L- (L') 650~ SopNiY B0 g
Ll L- L- L- 0 1) 0 0 1) L1°0 0 1) £00-

4 0 ©'1-) 60- L- ©'1) 980~ 150D uoheAOUU| H

ubisag

6/ L- (C) 190~ L- (c) 6¥0- L- (cz) 080~ L- (€2 S90- uoperouu| '

Auxadwod

S 0 ') S0~ 0 (1'1-) 90 L- L- L- 0 (') €ro uoneaouu| 4

Aungerent

4 L- L- L- L- 1- 00'L- uoneAouu| 3

Aujigeidepy

S L- L- L- 0 0 0 0 (L'1-) €€0- uofieArouu| g

obey

-UeApPY DAIB|9Y

0 uopeAoul| D

9seg 2dUspIng

44 0 @1 0 L @1 8L0 0 @) Lo 0 (¢t) €€0 uonerouu| g

92In0S

L l l L L L 00°L uoneaouu| 'y

solsuRdeIRYD

N (%) 21015 abuey W 21015 abuey W 21015 abuey W xxx®1005  ,.96uey W uoneaouu| °|

exxx (sjooyds (sjooyds
papod panIasqo (sjooyds 7) €) uonedilied €) uonedpiyed s|dweg 1PNAsSU0)
spenxy puail uonednnied ybiy 9)eIdPON Mo |exop pue ulewoq

Sa1DuUaNbaly 9p0od paideiIxa pue [9A9] uonedidied Ag pue 9jdules ||ny 10} S19NJISUOD PUB SUIPWOP 10§ SD13513R1S AIIALIDSIP 9100S MIIAISIU| € d]qeL



Page 11 of 24

44

(2025) 6.

McLoughlin et al. Implementation Science Communications

uswdinbg

ya L- (1) G0- L (1'1-) G0- 0 (€'t LS0 0 (€) ¥10- 13 S|eURIBN
44 [ (1-'2) AN L- L- L- L- (@) 800 0 () LE0- oeds ¢
€l L- L- L- 0 (1'1-) 0 L- (1'1-) L- 0 (1'1-) 050~ Buipung 'z
S [ 07) €1l- L- (') - L- () l- L- ) oLt- awi |
S92IN0S3Y

Sy 0 ©'1-) €80~ L- 07) [dNE L- (e 190~ L- @) 060~ SlqeeAy
usW

14 0 0 0 0 0 000 -UBI|Y UOISSI |
SWIDISAS

L 0 0 0 0 0 000 SARUIDU| 'H
8 L- (1'z) Gl- [ (1'z) yAN L- L- L- L- (1-'2) LU= Awiold aAneRy o
L L L L L l 00'L Anjignedwod 4
abuey) 1oy

¥ 0 (L'1-) €€0- [ (1-'2) €81~ L- (1'c) €€l uolsus| '3
SSoupalolua)

S 0 0 0 4 @) Sl 0 (1'0) S0 L ((40)} 080 -buiwiest y
SSOUPRIAIUDD)

8 [ (@) - [ (1-'2) rll- 0 (c0) €0 L- @) 990~ EESAYEIERS
SSUPaIRIUDD)

SS 0 (@) 900 0 (@) [4N¢) 0 () 870 0 (@) 910 Auaidday ¢
SSaUPaIIUL)-A1

8¢ * L (€t) Sclo- 0 (€t) 90 « (1) €1~ 0 () /Y0~ -[enb3 uewny 'L
08 * 0 (t) [4%0) L- () €€0- 0 () 610 0 (T7) 910- =2inyn>'g
suon

6€ 0 @1-) 600 L- () Sclo- L @1-) 9¢€0 0 (7)) 0Lo -eouNWwod
suonedunw

8¢ * L (1'29) 0 l (0) 6lL 0 1) L00- L (2 9’0  -WOoD |euone|dy 'g
alny

6C L- (1'z) S0~ L- 1) 9¢0- L- @) 650~ 0 (T'7) 6%7'0-  -INJISBUUI HIOM "€
2IN1dNNS

-esju| Abojouyds|.

L 0 0 0 L L L l (1'0) €80 uoneuloju| ¢
2IN1dNIS

9¢ 0 (1) S0- 0 () ¥10- L- (1'c) A 0 (') JA4oy -eqyul [ed1sAyd 'L
sonsuRldRIRYD

N (%) 210§ abuey W 21005 abuey W 210§ abuey W xxx2100§  ,,9buey W uoneaouu| |

xxx (sjooyds (sjooyds

papod paAIasqoO (sjooyds 7) €) uonediied €) uonedpiyed a)dwes 1dONIIsuU0)
sypenxy puaip uonedniyed ybiH 91 IdPON Mo |elop pue uirewo(

(panunuod) € ajqey



Page 12 of 24

44

(2025) 6.

McLoughlin et al. Implementation Science Communications

6l

9

174

S¢

8¢

9l

14

194

[

(1-2)

1)

(')

190-

0

Sl

€el

')

@1

70

1)

()

@

@1-)

(€t)

(€'t)

160~
S0-
6,0

SLLO-

LT0

S0

S0

90

6C0-

@)

()

(1)

LU=

£80

Y0

€€0

£90

90

9¢0

Sl

8¢l

¥0-

(1'0)

0T)
07)
@)

('t

@1

@1

(7))

850

00¢

00'L-

160~

680

8¢0-

870

00°L-

S50

960

¥C0-

SEEWEY)
uopeAouu| ‘|
SpasN
Buissassy g
bujwes) vy
ujewoq
$53201d uon
-eyuawddw] ‘A
uoneAlon 'd
Ayunyuoddo D
Aiqeded g
SEEINI
urewopqns
sonsuRldRIRYD)
syuaiday
uopeAouu| |
SEIEWNET]
uopeAoul| 'H
uoddng
uonejuawa|dwy
IBYI0 o
SISQISYN Wes]
uoleuswa|duw| 4
spea
uoneuswadw| 3
Si03e1l|10R4 UON
-eyuswadwi g
SI19pea]
uouido D
Siopea]
[9A-PIN "G
SI19pea]
[9A3]-4bIH 'Y
urewoq
S|enplAIpul ‘Al
UOI1euLIOU|
13 9bpajmouy| 01
SERRIVAN]

papod
spenx3y

(+)

HAK*
panIasqo
puaiL

21035

abuey

W

(sjooyds 7)
uonednied ybiH

21015

abuey

1]

(sjooyds

€) uonedpiied
9jeIapoy

21035

abuey

]

(sjooyds

€) uonedpiyed
Mo

#%%9403S

«xobuey

=W

a)dwes
lejoL

sansudeIRYD
uoneaouu ‘|

1INnAs5U0D)
pue urewoq

(panunuod) € ajqey



Page 13 of 24

44

(2025) 6.

McLoughlin et al. Implementation Science Communications

91025 ul duasRYIp [njbuluesw Jo sdnoib uonedpnied ybiy Jo/pue ‘91eI9pPOW ‘MO| UIMID] BULIODS + 01 - WOIY dBUBYD B SD1BDIPU| 4yxx

UOISIdOP BUIPOD PAWLIOJUI W O3 IONIISUOD Y} J0) SASUOASI JO JSUINU B3 pue ‘dBuel 3y} ‘Uedw Y3 BUIAIDSCO AQ PS3RIND[ED B10DS 4 yx

o|dwesqns/a|dwes siy3 10§ paPI0d31 $3103S 3153YBIY PUR 3SIMO| SIPN|PUI SBURY 4

|OOYDS WO S1BIIXD PAIODS || WO PAIR[ND[ED UBSIA 4

€C L l | l (c0) L L @) 60 L (¢'0) 160 Bundepy |
0 : . uolneAouu| ¢
S l l L 0 (1'z) LS50 L (') €90 uopeuswaldui ‘|
Bunenieay
L 18 bundsyay ‘g
9 L L L L L- L 00'L Buiog D
siualdpay
e * L- (1'7) S0- 0 (1'z) €€0- L- (1'7) 801~ L- (1'z) 090- uoneaouu| ¢
sonsuRldRIRYD)
N (%) 910§ abuey W 21005 abuey W 910§ abuey W xxx9100§  ,,9buey W uoneaouu| |

Frres (sjooyds (sjooyds
papod panIasqo (sjooyds 7) €) uonedpiyied €) uonedpinied ajdweg 1dNASU0)
s1oeanxy puaip uonedniyied ybiH EYLIETII] Mo |elol pue urewoq

(Panunuod) € a|qel



Page 14 of 24

(2025) 6:44

McLoughlin et al. Implementation Science Communications

(uonedidied MOT ‘9DIAIS POO) NUSW D41 UO
935 0} 31| P|NOM A3Y3 1eUYM INOGe W31 03 Buiy|el pue spiy 8yl Yum puads o}
S 2J0W dARY J2Y1RI P ‘1eY) UBY1 J2Y10 INg 'Snopuawiail siypjomiaded ay |

(uonedidiied Mo J01RISIUILIPY) S|EaW

|oOYS Ueyl Jayiel eyl buiies a1ayl buniis ueyy Jayiel ‘2103s [J1aU10d] ay3 Woly
HN3S YIM |00YDS 01 BUILIOD SpIy ‘OY1| ‘pauciuaul aAey a|doad ‘ajduiexs 1o
(uonediiied

MO JUapNIS) "sakadod a3 0 suaI6[eAA JO PIY D1y B 9Y1| WO SWOD 313y
SABY 9M POOJ 31 JO ISOW 33 JO 1SOW INg IYSNS ‘IYsns e 524943 Uyl pue ade(d
oyd ay1 oyd e 52193 I3y punoie sadejd Ayijeay JO 10| B A|[eal 10U $3I19U1 ‘| |9

(uonedpined MO JUSPNIS) ‘|8 18 PR1I3|JI S, 1| |93

1,UOP | ON ¢||E 1B POO} 9Y1 Ul Pa1d3|yai d4e SpUNoIbyDeq INOA 1Byl [939) SAND nok og
(Uonedidiied MOT JUSPNIS) “USXDIYD 1IN0 aAeD 1sn(

A3Y1 A103SIY 3DB|q UOOS SE 217 "Paseq SeM 1| ‘Paeq Sem 1 ‘'ON ‘D3| Sem 11 1] Sem
1] $31 S 'SI SIU USYDIYD JO puly 1BYM ‘US¥DIYD 1IN0 3D A3y3 A10IsIY S2e|q buling

(uonedpinied ybiH 4ayoses] ) -bujoo| bul
-1SNBSIP S,3| "YB3A YO Pauin] A[JUBISUl 24,N0A ‘Youn| [00YDS B 18 00| NOA JI 3snedag
"yeaA ‘djay pjnod 1eyi ‘yeax "yeaA 1931aq o 1ybiu uoneiuasaid syl aghey

(uonedidinied Mo ‘JUdled) AIBuNy ||13S S,3Y ‘SWOY SWO0D 3 UaYM 35Ned3q POoy
4BNoUa $21941 JUIY1 LUOP | PUB 183 01 W YBNoua $196 3y JUIYl 1,UOP | ‘Yeax

(uonedpied a1e

-I9PO J01RIISIUILIPY) "9DUSN|JUI Ue S| 1Byl 33| [994 | OS ‘MOUY NOA Jejndod aiow
2l,A941 06 "uosIad 1xau 2y Ul sBuIyl 10U aABY A3Y1 4O “ASUOW aARY A3Y3 ‘Yo
‘31| ‘WY1 18 400| 31 95Ned3q ‘MOoUy NOA ‘Wiayl spiemol a1elinelb ajdoad aiow
A3y ‘Aep AI9AS WIBY1 UM SUIOD NOA PUB SYDRUS 3U1 JO |[B 9ABY NOA ‘YO 'NOA 0}
Bulhes wi,| 1eym pueisispun noA Jeindod 1sow ay3 st beq 1596619 ay1 yum pjiyd
341 95Ne3q AJUO 9oU43j.d B JO 2IOW S| 31015 JSUIOD Y3 18yl Ybnoyi se |93y |

(uoneddiiied MO '92IAISS POOH)

2J0W g 3|111| B 30 UUOD S 11 MOUY | OS 93143 9GAW 0M1 31| 196 SAeme | ‘ased
9UO UO J9PIO JO Pealsul Aj[eullou O sulynud pue UNHOoA 106 M MOIIOUIO] IO} Y|
£33 SBUIY1 92110U | ‘9ABY 9M 1Yl NUSW Y1 YIIM 1 Op | AeM 3] 95nedag

(uonedidinied YbiH 1ualed) ‘syus

-Jed ay1 JO O peO| ay3 sael A||eal 11 ‘pooy 1oy Aed 01 19%20d INO JO 1IN0 WO 0}
9ABY JL,UOP M USYM 0S ‘S9AI9SWIaY3 AQ 1 BUIOP 1SN[ uipjiyd 3|dijnw yim

‘0§ "sI19Yow 3|Buls JO 10| B 52131 ‘MO|q 10 1 Bupjew 1snf 1ayie s Apoghiana
'MOUS| NOA "3J2Y puNoIe ASUOW Spasu APOGAISAS ‘MOUY NOA 'Syl 05 “Aauow
yonu se puads 01 aArY 1,UOP sjusled ay3 0S ‘S|oo0YdS pooyioqyblau syl ‘spooy
-10qybIau awodul Mo| 35343 1oy Ajjepadsa ‘a1ay 1no 3166n.3s e Apeaije s 31 ‘Yeas

(uonedpined ybiH ‘@31A13S

POo04) "Ul sAep Jo 3|dnod e Jo s3|qel ay3 ues|d djay 01 UMop BUILIOd Udg dYS
(uoneddinied YBIH 49y2e3] ) dISNW dY3 03 3dUEP 31| SUOSWOS MO

-|loW 93| € [s1UuapNnIS] sdasy Jo puly 18yl Uo disnu Ind [[Im ueap ayi ‘skep awos

uonejuswa|dul
[eaw [00yds Bupdaye sapijod [elapay 40 ‘D1e1s “1D1ISIP O Palejal SI01D.) :DPOD)

uoneuaws|dwi 10edwl 1ybIw 1ey1
213 |00YDS 343 PUNO.. S3|[IWUE} JO SUORIPUOD DILIOUOIS-0ID0S ‘DDINISS POO) JO
uoneuswa|dwi Buidaye pooyioqybiau,/esie [ed0] U1 UIYLM SI01De) :9poD)

SI9qUIBW AYUNUWILOD/S3ljIUIR) JO PUNOIBYDRG,/21N1ND Yiim Juswubije pue
AUNUWIWOD [00YDS DOYM 3 SSOIDE S[eaw [00yDs Jo suondadiad :2pod

Aljenb pooy jo suondadiad ‘sanss| azis uoiod ‘sanss| uopeledaid
‘Ailjenb pooy ‘'s921nosal Jo Alijenb ‘uoiiewlojul Jo Alie|> 01 pale|al SANSS| :DP0D)

13 ‘aUI} '924N0SaJ PaYWI| B SI,PO0) YbNoua 10U, 0S|y

ao10yD buipiebas oAl

-dadsiad Juapnis woj Jo,parwi| AIaA 4. Japio 01 sh uoy suondo sy, ‘B3 uon
-eyuswa|dull J0j S92IN0S3I YBNOUS 10U S2191 1BDIPUI 1BY] SIUSWSIRIS :9Pp0D)

jswespoid [esw
|00yDs 01 1ea1y) e 950d pINod 1Y) saAneul o swieiboid Bulobuo Auy :2pod

i|[eldno
Buidjay siyy st pue paidepe Buiaq weiboid sjeaus aU st (j[e 18 J) MOY :2poD

19buny sajeina|je welbolid sjeaul syl moy pue

'sal|iLe} puUB S3USPNIS JO ANINJ3suUl pooy bunybijybiy syuawaiels :9pod)
uoneusws|dul syoedudl SIY1 MOY PUB S|jeal |ooYds

poddns siorensiuiuipe/siedipund [00Yds MOY/I2Ylaym Jo suoindadiad :opod
uolneuswa|dwl syoedull SIY1 MOY pue sjeall |ooyds

1oddns sueap/siapea| 21ewl|d [00Yds MOY/Iayiaym jo suondadiad :apod

- smeqpuesal

- SUoNIpuUo)) |eS0T

- S9PNINY |BD07

- ubisag uoneaouu|

- $92IN0S3Y 3|qe|IeAY

- 2INssald 19)Ie|N

+ bundepy

+ pasN
+  siopea pAST-YbIH

+  slopea |AT-PIN

peixy

S9)JO snsuasuo) buipo) (F) dudjep

1PNIsuo) Yidd

$10BJ1X3 MIIAIDIU| PUR SSI0N BUIPOD) YlM S1DNJ1SUOD) UOIRIUSWS|dW| 9AIIBDIN PUR SAINSOd Alewllld 1 djqel



Page 15 of 24

(2025) 6:44

McLoughlin et al. Implementation Science Communications

(13111eq /26U |RYD) SAIRBAU 4O (103el|dey/1i0ddNs) SAINSOd “3] JUBUIWLISISP Sy} O AH|BUONDAIIP =DDUS[EA

(uonedidinied 91eI9POy I01eSIUILPY) YD

1511 241 UMOP 1SN[ 5,31 ‘94,4341 33| 'POOJ JO SINSS| [BUOIINIASUI SY1 INOGe Bupuiyl
21,4941 UBYM U3y OS puy "SIyl Y11 3s1| e sey [edidunid A19Ad 1S1| e Sey Jayoesl
KI9AS 05 ‘31| ‘pleA ayi wolj parowal 196 03 Bulkly Wl,| 19|iel} pauLLISpUOd e
ARY DM ‘MOUS| NOA "SI9YDB} OM] 150| 1SN[ 9N "WAD B 9ABY 1,U0p oM ‘pleS | 917

UONDNIISUl WOOISSe|d/sudeiboid [00yds 1a1Je JaY10 se yons
sainssald Jay10 01 anp Buiwwelboid Jo Suis Ul ,1eas 3oeq e 23el, Jo ‘suonelado
|00yDs Ul A3ioud e Se pIMBIA 2.1€ S|eall [O0YDS YdIym 01 9a163p 3y :9p0D)

- K1old anile|Ry

oenxy

S$9J0 Snsuasuo) buipod

(F) @d>udjep PNIISU0) Yl4D

(penunuod) ajqer



McLoughlin et al. Implementation Science Communications

setting, whereas most of the negative determinants pre-
dominantly reside in the outer setting.

For all schools, it was clear that the administrators/
deans of students, and Mid-level leaders such as school
climate leaders (responsible for coordinating recess/
meal operations in communal spaces) were the biggest
facilitators and for the most part got involved to support
operations. Administrators can impact school meals by
supporting food service with operations, hiring climate
staff to help facilitate implementation and build social
culture in the cafeteria, and modifying schedules to allow
more time for meal consumption. Climate leaders (mid-
level) are responsible for overseeing recess and mealtimes
through behavior management in the cafeterias and play-
grounds, helping to promote school meal participation,
among other key roles. Further, despite challenges faced,
the level of adaption made among front-line implement-
ers to meal service operations (e.g., modifying schedules,
ordering food items that are popular to ensure there’s
enough food) were noted as strengths across the school
settings. Finally, the level of need/dependency on school
meals to mitigate food insecurity was overwhelmingly
coded as a positive determinant, showing the overarching
support for this program in school settings but highlight-
ing the deprivation among families driving such need.

Some of the most negative determinants from the
Outer Setting were Market Pressure (i.e. how much do
school meals compete with outside foods being brought
in?), Local Attitudes (i.e., shared beliefs of students and
families around meals/alignment with community cul-
ture), Policies and Laws (i.e., district, state, or federal reg-
ulations that impact food service), and Local Conditions
(i.e., safety of surrounding area, access to healthy foods
outside school). Specifically, participants talked about
the lack of alignment of the school menus with student/
family culture which may pose challenges for participa-
tion. This, coupled with overarching challenges to access-
ing healthy food/heavy prevalence of corner convenience
stores, limits students’ exposure and socialization to bal-
anced school meals.

Further, related to innovation design, many concerns
were raised about the quality and appearance of school
meals from a wide array of participants, which could play
a significant role in their choice to participate. Policies
and laws affecting implementation (and therefore reach)
include the ways schools (and the district) must comply
with USDA regulations on portion size, calorie count,
and ingredients used for all meals served, limiting their
capacity to adapt the menus within the available budget
to appeal to student preferences. Moreover, for a meal to
be reimbursable, students must select each item offered,
which may deter some students from participating if they
do not like the food offered that day. Finally, the lack of
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resources such as time and space were prevalent across
the whole sample, with students lamenting a lack of time
to eat a full meal and being rushed, in addition to sched-
uling breakfast and lunch too early/late in the school day.

Aim 2 Findings

We noted several constructs that seemed markedly dif-
ferent among low, moderate, and high participation
groups whereby the quantitative score notably increased
from low-high groups: Culture (ie., social culture
around school meals); Access to Knowledge and Infor-
mation (i.e., school menus, training and support); Imple-
mentation Leads (i.e., food service managers); Human
Equality Centeredness (i.e., ensuring equitable access to
food and decision making); and Assessing Needs—Inno-
vation Recipients (i.e., involving students and parents
in decision making). Except for assessing needs (imple-
mentation process domain), these constructs all reside
within the inner setting, which indicates differences in
participation may be impacted by school-level decisions
and policies. Table 5 shows the joint display created
through crosstabulation tools in MAXQDA, which high-
light extracts for each construct across the three different
groups from a range of participants.

In relation to culture, stigma and discrimination among
students and observed by parents/adults in the school
setting was a global issue among all schools. However,
the high participation schools did not report quite as
much stigma in their settings as the others evidenced by
extracts coded less strongly as in moderate and low par-
ticipation groups (i.e., 0 or —1 compared to —2). Access
to knowledge and information presented as a challenge
specifically in low-participation schools whereby par-
ticipants reported not being able to access the school
meals menu or being able to find out what was being pro-
vided at school, which was a frustration among parents
and teachers. In the moderate and higher participation
schools, the active role that food service managers played
in day-to-day activities and their passion for their roles
was noted, which may relate to how well schools are able
to implement. Further, related to human equality-cen-
teredness, the low participation group was coded much
lower than the others and some examples manifested
where participants felt not everyone had equal opportu-
nity to access the same meals. For example, in one school
the lunch schedule meant that the same grade levels were
last to receive meals and menu options were not always
still available to grades with later lunch times. Finally, and
related to human equality-centeredness, the assessing
needs — innovation recipients construct was coded nega-
tively across all groups but most in the low participation
group. Overall, students felt their voices were not heard
regarding the menu or other aspects of food service,
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potentially leading to disenfranchisement. This was less
of an issue in the higher participation schools but some-
thing that was evident in each setting.

Discussion

The purpose of this study was to elucidate the primary
determinants of USM implementation and participation,
and to assess key challenges and supports across schools
with varying levels of USM participation. This study com-
prises the first step of an ongoing Implementation Map-
ping process in collaboration with the SDP and a diverse
CAB, and to our knowledge is among the first studies to
utilize a mixed methods approach grounded in health
equity and implementation science frameworks that is
truly embedded within the community. Findings high-
lighted key supports to implementation which centered
mostly on school leaders and food service providers, yet
challenges related to equity and policy constraints were
prevalent in the data. We observed differences among
low, moderate, and high participation schools such as the
degree to which students felt involved in decision making,
prevalence of stigma and discrimination in participating in
USM, and human equality-centeredness. The findings spe-
cific to stigma contradict recent research conducted with
students in California [57], and prior literature [57-59],
which warrant further consideration in future research.

The involvement of Mid-level and High-level leaders
emerged as a significant positive determinant of pro-
gram success. Additionally, the high level of dependency
on school meals to address food insecurity underscores
the critical importance of these programs in supporting
vulnerable students and families, reflecting prior work
addressing the impacts of USM [16, 60]. Administrators,
deans of students, and school climate leaders played cru-
cial roles in facilitating operations, demonstrating adapt-
ability in managing meal service logistics. This was not a
surprising finding, and reflects a strong body of literature
on the importance of food service managers [46, 61] but
adds insights about the role of climate staff, deans of stu-
dents, who may be an underutilized asset in USM imple-
mentation. Although a lack of research on the role of
mid-level managers in school settings exists, we see our
findings reflected in research conducted of these repre-
sentatives in implementation within healthcare [62]. The
authors highlight that mid-level managers can shape the
implementation climate, but more research is needed
to understand determinants of involvement from these
representatives.

Several significant barriers were identified, primar-
ily within the outer setting. Market pressures, local
attitudes, and policies/laws were major negative determi-
nants, affecting the alignment of school menus with the
cultural preferences of students and families. Participants
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highlighted challenges of corner convenience stores that
are highly prevalent in urban low-income settings [63,
64], which limit students’ exposure to balanced school
meals, and the poor quality and appearance of school
meals, which could deter participation. These barri-
ers specifically point to issues of equity in implementa-
tion [34] that have seldom been highlighted in prior
USM research. Thus, to provide equity-focused imple-
mentation strategies to improve USM uptake, these pri-
mary barriers must inform the co-development process
with intervention schools and their districts. For exam-
ple, menus could be revised to better integrate the cul-
tural backgrounds of families, educational materials and
learning sessions could be held to discuss the impor-
tance of nutritious school meals over purchasing foods
from convenience stores, and/or more decision-making
power could be given to students and families regarding
USM implementation. Resource limitations, including
insufficient time and space for meals and inconvenient
scheduling, were prevalent across the sample. This find-
ing has been cited as the main barrier for optimal USM
implementation [46, 60, 65], and should be considered in
USM implementation. Finally, outer setting factors such
as market pressures are more difficult to address given a
lack of control from school settings. Interventions have
been conducted to improve access to healthier foods in
corner stores [66, 67], yet to date no documented efforts
to engage corner store owners and schools to develop
solutions for meal participation are available, warrant-
ing further consideration. We plan to engage with these
representatives in addition to non-profit organizations
working with them (i.e., the Food Trust) in the next phase
of our implementation mapping process.

The study revealed notable differences among low,
moderate, and high participation groups in several con-
structs. High participation schools reported less stigma
related to school meals, suggesting that a positive school
culture can enhance participation rates. Since the adop-
tion of the community eligibility provision, researchers
have hypothesized a reduction in stigma [58, 68], but of
the limited qualitative research to date, USM may not
have the intended impact on reduction [69, 70]. This
highlights a critical issue that may inform the develop-
ment of a USM implementation strategy or compilation
of strategies and relates specifically to the equity-related
issues discussed above for the whole sample. For exam-
ple, the lower participation schools may need more
intense strategies that focus on changing the culture of
school meals, involving the broader school community
and centering student input and voice. For the higher
participation schools, less rigorous support may be suf-
ficient and instead providing evaluation and audit and
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feedback strategies to amplify what’s working in their
systems.

Access to knowledge and information was a signifi-
cant challenge in low participation schools, where par-
ticipants struggled to obtain information about school
meals. Conversely, in moderate and high participation
schools, food service managers played an active and pas-
sionate role in day-to-day activities, potentially contrib-
uting to better implementation outcomes. Prior research
highlights the important and underappreciated roles of
food service managers [65]; their leadership in develop-
ing and executing an implementation strategy could have
a significant impact in the next stages of Implementa-
tion Mapping. Issues of human equality-centeredness
were more pronounced in low participation schools,
with reports of unequal access to meals and scheduling
disparities. Involving students and parents in decision-
making was more common in high-participation schools,
emphasizing the importance of community engagement
in fostering program success. Overall, youth engagement
in research on programs which ultimately affect them
is lacking [71, 72], and the students’ perspectives about
stigma and wanting more input in school meals provided
critical information that can drive development of USM
implementation strategies.

Limitations

This study offers valuable insights into the implemen-
tation of USM. However, several limitations should
be acknowledged. First, although the study included a
diverse participant pool from eight schools in a large,
urban school district, the findings may not be fully rep-
resentative of all schools within the district or other dis-
tricts with different demographics and contexts. Second,
the identified implementation determinants are specific
to the SDP and may not be directly applicable to other
regions with different policies, cultural contexts, and
resources. The unique challenges related to market pres-
sures, local attitudes, and resource limitations might
vary significantly in other settings. However, it must be
noted that globally school meal programs are increas-
ing, specifically in low and middle-income countries, and
local governments have increased funding to support
USM-like policies [19]. Thus, the Implementation Map-
ping process and methods in this study can be applied
to emerging work domestically and globally. Finally, the
study involved 193 participants, but the proportion of
students (both middle and high school) was relatively low
compared to teachers, parents, administrators, and food
service personnel. This imbalance could skew the find-
ings towards adult perspectives and may not fully capture
the experiences and needs of the student population, who
are the primary beneficiaries of the USM program.
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Conclusion

This study provides valuable insights into the imple-
mentation of school meal programs in the SDP. The
purposeful collaboration with a CAB enhanced a more
reflective and intentional analysis process, which made
us change and adapt coding procedures based on feed-
back. Although the involvement of dedicated leaders
and the adaptability of front-line implementers were
significant facilitators, various barriers related to mar-
ket pressures, cultural alignment, and resource limita-
tions hindered program effectiveness. Addressing these
barriers through targeted strategies, such as enhanc-
ing communication, fostering a positive school culture,
and ensuring equitable access to meals, is essential for
improving participation and outcomes. The next steps of
this Implementation Mapping research should continue
to explore these dynamics and develop tailored interven-
tions to support the success of school meal programs in
underrepresented settings.
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improving equitable outcomes for this population. However, Molly
acknowledges the privilege she holds in the systems and structures
in which she resides and is therefore committed to continuing to
improve her knowledge and understanding of people and children
who grew up with lived experiences which are different from her
own.

Yerusalem Yohannes |am a 24-year-old African American woman
of Eritrean heritage. | hold a bachelor of science in public health and
a master in public health and concentration in Social and Behavioral
Sciences. As a research coordinator, | bring the experience of being a
recipient of the National School Lunch Program and my professional
development to my work | acknowledge my privileged access to cer-
tain resources and work to be aware of my own biases and how they
may shape my research.

Omar Martinez As a gay Latino researcher, my lived experiences
and intersectional identity deeply inform my work in public health
and behavioral science. Growing up in a marginalized community, |
witnessed firsthand the disparities and systemic barriers that dispro-
portionately affect communities of color, particularly those who iden-
tify as LGBTQ+. These experiences have fueled my commitment to
addressing health inequities and advocating for the underserved. My
research is driven by a profound understanding of the complex inter-
play between individual behaviors and larger structural forces, such
as racism, discrimination, and stigma, that shape health outcomes.
| bring this perspective to my work, developing culturally respon-
sive interventions that not only address immediate health concerns
but also empower communities by dismantling the systems that
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perpetuate marginalization. Through my role as a researcher, edu-
cator, and advocate, | strive to amplify the voices of those who have
been historically excluded, ensuring that their stories and needs
guide the science and policies intended to serve them.

Resa M. Jones (she/her/hers) earned a doctorate degree in behav-
joral 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 51-12t"
grade educator and family who placed great importance on service
and a culture of helping community members, which has highly
influenced 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 mem-
bers when she was a young child. This experience drives her com-
mitment to cancer prevention and control including healthy lifestyle
behaviors and early detection. She identifies as white, cisgender, and
heterosexual with no physical or intellectual disabilities, which privi-
leges her and makes it imperative to constantly reflect on the poten-
tial 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 cannot effectively improve health equity without
providing a seat and a microphone at the table for all to participate,
share, and be heard.

Ross C Brownson A leading expert in chronic disease prevention
and an expert in the area of applied epidemiology, Ross C. Brown-
son is regarded as one of the great intellectual, educational and prac-
tice leaders in the field of evidence-based public health. Brownson
has a joint appointment with the university’s School of Medicine
in the Department of Surgery and the Siteman Cancer Center. His
research has been supported by a broad array of federal and founda-
tion sources, including 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.
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