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Abstract

Purpose—To apply principles of group model building (GMB), a participatory systems
science approach, to identify barriers and opportunities for collective impact around nutrition
programming to reduce cancer risk for immigrant communities in an urban environment.

Methods—We convened four in-person workshops applying GMB with nine community
partners to generate causal loop diagrams (CLDs)—a visual representation of hypothesized
causal relationships between variables and feedback structures within a system. GMB workshops
prompted participants to collaboratively identify programmatic goals and challenges related to (1)
community gardening, (2) nutrition education, (3) food assistance programs, and (4) community-
supported agriculture. Participants then attended a plenary session to integrate findings from all
workshops and identify cross-cutting ideas for collective action.

Results—Several multilevel barriers to nutrition programming emerged: (1) food policies center
the diets and practices of White Americans and inhibit culturally tailored food guidelines and
funding for culturally appropriate nutrition education; (2) the lack of culturally tailored nutrition
education in communities is a missed opportunity for fostering pride in immigrant food culture
and sustainment of traditional food practices; and (3) the limited availability of traditional ethnic
produce in food assistance programs serving historically marginalized immigrant communities
increases food waste and worsens food insecurity.
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Conclusion—Emergent themes coalesced around the need to embed cultural tailoring into all
levels of the food system, while also considering other characteristics of communities being
reached (e.g., language needs). These efforts require coordinated actions related to food policy and
advocacy, to better institutionalize these practices within the nutrition space.
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Background

Cancer is a leading cause of death worldwide and new cancer cases are estimated to increase
47 percent from 19.3 million cases in 2020 to 28.4 million in 2040 [1]. Concurrent with
cancer disparities is the unequal burden of cardiometabolic morbidities experienced by
immigrant and minoritized communities [2-5], which may contribute in part to suboptimal
cancer outcomes [6, 7]. Given the increasing global cancer burden and disproportionate
burden on communities of color [8, 9] and communities with low income [10], evidence-
based interventions and recommendations that address related cardiometabolic risks factors,
such as obesity and nonalcoholic fatty liver disease (NAFLD), diet and nutrition are
particularly important. Existing cancer disparities are amplified by impacts from the
COVID-19 pandemic—including changes to the local food environment, stress related to
increased anti-immigrant rhetoric and continued violence and increasing food insecurity
[11-13]. Recommendations for cancer prevention and survival from the World Cancer
Research Fund Network and American Institute for Cancer Research have prioritized
modifiable lifestyle factors like diet and nutrition in their recommendations to reduce cancer
incidence worldwide [14]. However, evidence-based cancer interventions are not typically
culturally and linguistically developed and tailored for immigrant populations, including for
Asian American and Latine populations, which may increase their risk of long-term chronic
disease and poor health outcomes [2-5, 15].

The COVID-19 pandemic exposed the existing structural inequities facing immigrant and
minoritized communities, such as the dramatic increase in food insecurity. Asian and Latine
households with food insecurity face unique challenges, such as fear to go out to buy food
or transportation barriers [16]. In a community-based sample of Asian American adults
(n=1,217) in New York City (NYC), accessing food was the most reported concern

[13]. Another study found that the COVID-19 pandemic (May to July 2020) resulted

in higher closures of grocery stores, restaurants, and produce vendors in Chinese ethnic
neighborhoods compared to control neighborhoods [11]. There was a 40% reduction in
Asian produce vendors, contributing to an estimated 20% reduction in fruit and vegetable
consumption in impacted neighborhoods [11]. These burdens are compounded by increased
fear among immigrant communities broadly related to public charge and hate incidents that
negatively impact their mental health and sense of security [17].

The structural inequities and resulting health disparities experienced by immigrant and
minoritized communities are complex and intractable [18, 19]. Interacting factors at multiple
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levels drive and sustain these inequities across the life course [20]. Devising effective
strategies requires a simplified depiction of the complex disparities ecosystem to identify
potential levers for change. System dynamics (SD) modeling employs a set of qualitative
(causal diagrams) and quantitative (mathematical simulation models) methodologies for
understanding complex systems from an endogenous feedback perspective, where the
dynamic behavior of a system is explained by the system’s internal structure [21-23].
Briefly, a complex system in SD is represented as a set of feedback loops which interact
to produce nonlinear, dynamic behavior. The main goals of SD are (1) understanding

the multifactorial causes of dynamic behaviors; (2) identifying leverage points in the
system where interventions could be implemented to change system behavior; and (3)
characterizing potential unintended consequences of interventions and determinants of
policy resistance [21-23].

Inherent to SD is the understanding that factors and players across multiple sectors are
involved in driving the system. As such, engaging multisectoral entities is necessary to

fully capture the relevant system components and develop targeted, responsive interventions.
Community-based participatory research (CBPR) offers a framework for engaging with
communities and relevant parties to explore socioecological determinants of salient health
issues, and identify feasible, acceptable interventions [24, 25]. For this reason, community
engagement and SD are suggested as complementary approaches: by engaging partners in
both the exploration of dynamically complex problems and model building, interventions
are more likely to be effective, sustainable, and grounded in the local context [19]. Group
model building (GMB) combines community engagement with SD; it is an innovative,
participatory approach for developing SD models that actively engages community partners
to explore the complex systems that govern and influence health disparities [26-28].

GMB can be an effective tool for understanding complex, multilevel systems that impact
community health via community-driven input while also cultivating a framework of
engagement between community members and decision makers using systems thinking [26].

Despite its orientation towards action, participatory systems science approaches have

rarely resulted in (or reported on) collective actions [18]. Therefore, the extent to which

SD can strengthen community engagement and yield actionable findings remains to

be demonstrated. In this paper, we describe the use of GMB to better understand the
multifactorial nature of food systems and nutrition disparities, map feedback processes that
impact the health of local immigrant communities, and reflect on processes that could be
leveraged to improve immigrant health. The broad theme guiding the GMB process was
“nutrition and food programming for immigrant communities.” We will summarize the
GMB workshops and resulting causal loop diagrams (CLDs); describe cross-cutting themes
and collective action ideas that emerged from the GMB workshops; and report participant
evaluation of the GMB workshops. We also discuss preliminary impact of participatory
GMB on the strength of community partnerships as an exemplar of how systems science can
be used to deepen Community Outreach and Engagement (COE) initiatives by the National
Cancer Institute (NCI) and other National Institutes of Health (NIH) Institutes and Centers.
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FORTIFY project overview

The Focus on Obesity Reduction and Tools for Immigrant Families and Youth (FORTIFY)
project was funded as a COE Administrative Supplement (Award 3P30CA016087) at the
New York University (NYU) Perlmutter Cancer Center (PCC), which serves foreign-born
and racially and ethnically diverse patient populations. The goals of the COE supplement
were to elucidate best practices in participatory approaches for engaging community
partners and patient populations to develop, adapt, implement, and evaluate existing
evidence-based interventions (EBI). FORTIFY leverages Stamp Out Cancer Brooklyn, a
community-engaged collaborative whose mission is to reduce cancer burden and cancer-
related disparities in Brooklyn, New York and includes PCC, local community-based
partners, the American Cancer Society, and NYU affiliates. Specifically, FORTIFY aims
to integrate systems science in community-engaged collaborations to address systems level
issues around food hardships and access during the COVID-19 pandemic. The supplement
aims to foster ethnic pride and community healing through a celebration of identity and
culture through traditional food, as a counter narrative to the heightened anti-immigrant
sentiments.

Research setting and participant recruitment

In collaboration with FORTIFY partners in NYC, this project aims to identify system
levers for food and nutrition interventions for sustaining healthy lifestyle behaviors and
fostering ethnic pride and community healing among immigrant communities. Participant
recruitment leveraged the existing, multisector FORTIFY network and PCC community
advisory board. Participants comprised representatives from academia and six community-
based organizations, three farming/gardening organizations, one academic-affiliated food
pantry organization, two health advocacy organizations, and one local health department.
Each workshop included up to two self-elected representatives from each participating
organization, who were interested in or currently engaged in food and nutrition programs
for immigrant populations in NYC; the majority of participants included organizational
leadership and staff who had relevant expertise to the workshop topics. The subsequent
plenary session included GMB participants and individuals from academia, community, and
policy sectors who were recommended by GMB participants and accepted invitations to
participate in the plenary session.

Informed consent was obtained from participants prior to the start of the workshops.
Participants were provided a $175 incentive for each session (in-person workshop and
virtual plenary) they attended. We considered their participation to be a considerable time
commitment which included active engagement in GMB workshop discussions, commute
time for in-person workshops, and managing competing organizational demands during an
ongoing pandemic. Thus, in line with principles of health equity that guided our community
engagement approach, we set an incentive amount that we felt would compensate our
partners fairly for their participation and important contributions to this project.
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Workshop design and modeling exercises

We conducted five sessions between October 2021 and January 2022 that included four
in-person GMB workshops and one plenary session. Each session lasted approximately 3
hours. The four GMB workshops were grouped by partner interests and scope of work and
centered on four pre-determined topics informed by each partners current programming:

(1) community gardening, (2) nutrition education, (3) food assistance programs, and (4)
community-supported agriculture. Three workshops (workshops #1, 2, and 4) engaged
partners from academia, community-based organizations, farming/gardening organizations,
academic-affiliated food pantry organization who had existing programs at varying stages of
development; all workshop participants were professionally acquainted and had preexisting
relationships with each other. The third workshop (workshop #3) engaged participants from
community-based organizations in discussions around development and implementation of
future food assistance programs; participants in this workshop had limited or no preexisting
relationships with each other. No obvious power dynamics existed between workshop
participants.

The workshops were led by three research team facilitators (SY, PC, NS) with experience

in community-engaged research, implementation science, and GMB facilitation, two SD
modelers (NS, RT), and at least two notetakers. Each workshop engaged participants in a
free-flowing discussion informed by three guiding prompts around (1) programmatic goals,
(2) anticipated challenges, and (3) potential mitigating solutions. The workshop goals were
collaboratively agreed upon by participants at the beginning of each workshop, followed by
regular check-ins with participants to integrate their priorities (to the extent possible) into the
plenary session or related programming. The modeling exercises generated a CLD, a visual
presentation of hypothesized causal relationships between variables and feedback structures
within a system. The resulting CLD from each workshop was gleaned from participant
discussions in real-time and were produced using Vensim DSS modeling software [29].

CLDs are made up of a core set of building blocks: variables, arrow linkages, and feedback
loops, which can be connected to form more complex system structures [23] (Supplementary
Fig. 1). Arrow linkages between variables represent hypothesized causal relationships. A
positive (+) linkage indicates a change in the first variable produces a change in the same
direction of the variable that follows. For example, increased access to healthy foods leads to
increased diet quality (Fig. S1a), and conversely, decreased access to healthy foods leads to
decreased diet quality. Negative (=) linkages indicate a change in the first variable produces
a change in the opposite direction of the variable that follows. Increased food costs lead to
decreased access to healthy foods (Fig. S1b), and decreased food costs lead to increased
access to healthy foods. For some variables, the effect on the variable that follows happens
with some time delay, as depicted by hash marks intersecting an arrow linkage (Fig. S1c).

A feedback loop is represented by a closed series of arrow linkages which can produce
either reinforcing or balancing effects on system behavior. A reinforcing feedback loop
contains an even number of (or zero) negative linkages and tends to accelerate the effects
of disruptions to the system by leading to exponential growth or exponential decline of
variables. Reinforcing loops can produce favorable outcomes (e.g., an increase in access
to healthy food increases consumption of and demand for healthy foods, which increases
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supply and access) (Fig. S1d) or unfavorable outcomes (e.g., a decrease in access to healthy
food decreases consumption of and demand for healthy foods, further lowering supply and
access). A balancing loop contains an odd humber of negative linkages and tends to stabilize
the effects of disruptions to the system, bringing variables into steady states. For example,
an increase in government funds for nutrition programs that increase access to healthy foods
may lead to healthier eating and a decline in diet-related disease. When diet-related disease
rates are low, funding may also decline due to lack of perceived need for nutrition programs
(Fig. Sle).

Each workshop resulted in a CLD that was validated by participants during a report

back presentation during the second half of the workshop. This presentation included a
mini lesson on systems thinking, how to interpret CLDs (Supplementary Presentation 1),
and overview and example demonstrations of the workshop CLD produced. CLDs were
digitally projected and refined in real time in response to participant feedback to further
encourage strategic and collective systems thinking. We collectively examined each loop

to ensure the CLDs matched participants’ conceptualization of the problem. Participants’
feedback included recommendations for nuancing the wording of variables, adding or
deleting variables, and adjusting the linkages between variables. After the workshop, CLDs
were further refined according participant feedback, in-depth review of workshop notes, and
photographs taken during the sessions of whiteboard and paper drawings created by the
research team and participants, and iterative discussions among the research team. The four
CLDs were synthesized to draw connections between the mental models explicated during
individual GMB workshops and identify shared challenges and opportunities for collective
action.

The virtual plenary session was a culmination of cross-cutting insights from the four GMB
workshops and included an overview of each workshop, introduction to systems thinking
concepts and CLD interpretation, workshop outcomes, and recommendations for collection
action. The plenary also included breakout sessions for further discussion about each action
area. The plenary included GMB workshop participants and participants from academia,
health advocacy organizations, and the health department. This study was determined to be
exempt by the NYU Grossman School of Medicine Institutional Review Board.

Partnership evaluation

We administered an online evaluation survey at baseline and after the GMB workshops. The
evaluation survey was informed by VanDevanter et al. and Zimmerman et al. [30, 31] and
included 17 items about general satisfaction, impact, trust, decision making, organization
and structure of meetings, and knowledge of systems thinking. All responses were on a
5-point Likert scale with choices ranging from 1 (strongly agree) to 5 (strongly disagree)
(i.e., lower scores indicate better agreement). The follow-up survey included the questions
from the baseline survey, three questions on satisfaction with GMB activities, and one
open-text question to capture general feedback.

We calculated mean scores to describe and compare participant responses between baseline
and follow-up. A lower mean score represents greater agreement with a question or domain.
Analysis of survey data was conducted using R (version 4.2.2) [32].
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Results

Below, we present CLDs from the four GMB workshops (7= 11), themes and collective
action items from the plenary session, and the partnership evaluation results.

Workshop 1: Community gardening

The first GMB workshop (7= 4) centered on implementation challenges and potential
impacts of nutrition education within the broader food policy landscape. Figure 1a shows

the CLD created that contains three balancing loops and four reinforcing loops centered on
the provision of nutrition education within socially and economically underserved immigrant
communities in NYC. Supplementary Table 1 has detailed descriptions of all CLD feedback
loops.

Figure 1b highlights a balancing feedback loop (B1) that was identified during this session.
This loop shows how diet-related disparities might exacerbate health disparities in the
community and worsen health disparities experienced by the community. This might lead to
greater prioritization of nutrition education and increased demand for culturally appropriate
nutrition education. Increased demand for culturally appropriate nutrition education could
initiate provision of nutrition education programs that address community needs that

then reduces diet-related and health disparities in the community. The B1 feedback

loop emphasizes that prioritization and investment in culturally appropriate nutrition
education could decrease diet-related and health disparities in immigrant communities;
promotion of culturally appropriate nutrition education must be constant in order to avoid
de-prioritization.

Workshop 2: Nutrition education

The second GMB session (17= 6) focused on preserving culture through food and building
cross-cultural interactions and relationships. Figure 2a shows the resulting CLD that has four
reinforcing feedback loops. These reinforcing loops emphasize that preserving traditions

and cultural food knowledge and practices may also impact nutrition education promoting
healthier eating behaviors, cultural identity, and overall well-being.

Figure 2b highlights two interacting reinforcing loops (R1 and R2) that demonstrate how
maintaining traditional cultural practices preserves culture and reinforces cultural identity
through the dissemination of community knowledge of traditional food practices which
empowers people to eat healthy food from their own cultures. The R1 reinforcing loop
shows that community knowledge of traditional cultural food practices may lead to more
nutrition education through dissemination of traditional nutritional knowledge that motivates
individuals to eat healthy foods from their culture and strengthens their culture identity, thus,
preserving Culture through food rituals and increasing community knowledge of traditional
food practices. The R2 reinforcing loop shows that cultural identity is reinforced by and
reinforces preservation of culture through food rituals.

Potential challenges discussed for implementation of culturally appropriate produce as local
growers meet consumer demand for culturally appropriate produce; increased supply then
increases community access to culturally appropriate produce in their neighborhoods.
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Workshop 3: Food assistance programs

The third GMB workshop (7= 2) was an exploratory session focused on challenges in
implementing community-engaged food assistance programming to address food insecurity,
overall well-being, and healthy aging in communities of color. Figure 3a shows the

four balancing and three reinforcing loops identified that highlighted challenges and
opportunities for facilitating community access to healthy and culturally sensitive ethnic
foods.

Figure 3b shows the B2 balancing feedback loop and R3 reinforcing feedback loop
demonstrating competing challenges in designing nutrition programs that facilitate access
to healthy and culturally sensitive ethnic foods for immigrant and other marginalized (e.qg.,
low-income) populations. The B2 balancing feedback loop shows that the lack of access to
ethnic foods through nutrition programs like food pantries, leads to an increase food waste
or leftover unfamiliar food products at food pantries, which drives the need for nutrition
programs to devise creative strategies to prevent waste and use leftovers. For example,
creating and sharing ethnic recipes that incorporate unfamiliar food products from nutrition
programs would increase knowledge of program staff and policymakers about the food
preferences of their program beneficiaries and could lead to program adaptations or food
products that better align with community preferences and increase access to culturally
relevant, healthy foods.

The R3 reinforcing feedback loop reveals a competing reinforcing process which may be an
unintended consequence of adapting food offerings provided through nutrition programs.
When communities can utilize non-ethnic food from pantries which would otherwise

be wasted, nutrition programs are disincentivized to source and offer culturally sensitive
foods which further reduces access to healthy, culturally relevant ethnic foods to program
beneficiaries.

Workshop 4: Community-supported agriculture

The fourth GMB workshop (7= 5) revealed that community-centered nutrition interventions
that provide culturally appropriate produce could create a sustainable market for local
growers to increase supply of, and access to locally grown, culturally appropriate produce.
This in turn could promote well-being among at-risk immigrant communities in NYC.

Two example loops from the full CLD are highlighted in Fig. 4b. The R1 reinforcing loop
demonstrates how increased demand for culturally appropriate produce can lead to increased
supply of locally grown, culturally appropriate produce as local growers attempt to meet
local consumer demand. This increase in supply can promote increased access to culturally
appropriate produce grown locally. When individuals have access to and begin using fresh,
healthy produce from their culture, this can improve happiness and well-being through
connection to culture and healthy eating, which motivates a demand for fresh, locally grown,
culturally appropriate produce.

The B1 balancing loop highlights an unintended consequence of increased supply and access
to locally grown, culturally appropriate produce. Increasing community access to culturally
appropriate produce by local growers could decrease food waste in nutrition programming

Cancer Causes Control. Author manuscript; available in PMC 2024 March 29.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chebli et al.

Page 9

that tailors produce offerings to preferences of the communities they serve. When less food
is wasted from these nutrition programs, there is less motivation for community activation
and engagement to address the problem of food waste or related challenges associated with
effective implementation of nutrition programming. Lower community engagement results
in lower demand for culturally appropriate produce, which decreases the supply of and
access to it.

Considerations discussed to develop a sustainable market for culturally appropriate produce
among local growers included target pricing and affordability of local produce (e.g.,
supporting local growers to scale up production of culturally appropriate produce or
providing community linkages to public benefits programs like SNAP benefits); sustaining
community engagement in nutrition education programs; and encouraging immigrant
communities to purchase locally grown produce and local growers to increase supply of
culturally appropriate produce.

Plenary collective action

The GMB discussions yielded the common goal to embed cultural tailoring at every level
of the food system to improve food and nutrition programming for immigrant communities.
Four cross-cutting themes and action items are detailed below (Table 1).

Action theme #1 is to provide culturally tailored community-based nutrition education.
Combining the health education expertise of the academic team with the local knowledge
and community reach of community organizations was suggested as a mechanism to develop
and disseminate culturally tailored nutrition education to community member, to preserve
culture and foster a sense of community through traditional food practices. Some partners
proposed incorporating education on unfamiliar foods and produce to increase utilization of
existing produce in the community and reduce food waste.

Action theme #2 is to facilitate communities’ access to culturally appropriate produce.
While education can increase awareness of and pride in traditional foods, the availability
of culturally appropriate produce remains a challenge. Partners suggested developing a
community-supported agriculture model in partnership with community organizations, to
engage community members in the selection of crop plans and create a consumer base for
culturally appropriate produce.

Action theme #3 is to foster pride in immigrant identity through food. To counter the

racist anti-immigration rhetoric prevalent during and after COVID-19, participants suggested
utilizing community gardens as avenues for experiential learning opportunities to grow and
learn about culturally appropriate produce. This in turn could reduce stigma related to eating
traditional foods by creating a sense of belonging to a shared identity.

Action theme #4 is to enact inclusive local and federal food policies. Food and nutrition
guidelines tend to draw from dietary habits of White Americans, which can limit the
availability of culturally tailored nutrition education resources and restrict the types of foods
provided in food assistance programs. Participants that offered emergency food assistance
to immigrant communities during COVID-19 bemoaned the lack of culturally tailored food
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items included in the boxes provided to their clients. Clients were unfamiliar with certain
items and did not know how to prepare them, leading to food waste at a time of heightened
food insecurity.

Partner evaluation

The baseline survey was completed by all workshop participants (7= 11) and the follow-up
survey by 9 of 11 participants (Table 2). Overall, mean scores improved between baseline
and follow-up across the domains of partnership satisfaction, impact, trust, ownership, and
organization. At follow-up, participants reported an increased understanding of systems
thinking (baseline: Mean = 3.82; follow-up: Mean = 2.22). Most participants (/7= 6) found
the GMB workshops to be ‘somewhat useful’ and ‘very’ to ‘somewhat’ convenient (n=7) to
participate in the workshops.

Open-ended comments were generally positive; some participants reported the complex
models challenging to understand and one participant questioned how models can translate
into tangible action. Notable comments included: “/f was helpful to see the systems work in
action. It does take some time to process the information, but overall, | believe this work will
benefit our community members when thinking about the barriers and enablers to long-term
health outcomes and policy change”; “ It was my first time being in a room with these
groups. It was good to hear about different groups’ work, and start to feel out how we may
be able to work together and/or support each other’s work; and “ Valid model but unclear
whether its use will translate to anything tangible.”

Discussion

We described a participatory SD approach to characterize barriers and opportunities

for nutrition programming for immigrant communities in NYC. The GMB workshop
discussions and CLDs had overlapping and unexpected insights to improve nutrition and
food programming for immigrant communities. Common themes included: (1) the role

of nutrition education in reducing health disparities and the need for sustained education
efforts to maintain community engagement and interest; (2) the preservation of culture and
promotion of well-being through traditional food knowledge and practices; (3) the need for
inclusive food policy that integrates ethnic foods in nutrition guidelines and education, and
further downstream in food assistance programs; and (4) the value to promote and maintain
demand for locally produced ethnic produce through partnerships between growers and
communities. The overarching goal was to embed culture in the food and nutrition space
at the outset, to avoid exclusionary practices towards the food practices of immigrant and
minoritized communities and the need for community-led adaptations.

Themes generated through the GMB workshops align with the broader literature on cultural
tailoring. Extensive evidence supports culturally tailoring community-based nutrition
education for chronic disease prevention and management among minoritized and immigrant
communities [33, 34]. Similar to our findings on preserving culture, prior research on
cultural tailoring often involves incorportating traditional foods and cultural values (e.g.,
family, community connectedness) and the delivery of interventions by linguistically and
culturally congruent facilitators in community settings [35, 36]. The burden of food
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insecurity, increase in utilization of emergency assistance like food pantries, including use
among SNAP beneficiaries, and food assistance challenges during the COVID-19 pandemic
for minoritized communities [37, 38] were emphasized during the GMB workshops. While
studies have reported on the challenges of accessing Aealthy foods in pantries [39], few
studies have explored the cultural appropriateness of food assistance. For example, one
study revealed Native Hawaiian/Pacific Islander community members were sharing the fypes
of foods and which culturally relevant foods were being offered by local food assistance
programs during COVID-19 pandemic on Facebook [40]. Our findings underscore that
culturally tailored food assistance programs should be prioritized for urban immigrant
communities to achieve equitable emergency responses during the pandemic. This approach
would not only respond to community needs and promote food security, it will also prevent
food waste. The cultural mismatch between communities and food assistance programs

and policies emphasize the one-size-fits-all approach in food programming, which does

not align with the diversity and dietary preferences of communities served. Through GMB
workshops, we found that a multisectoral partnership model between communities, growers,
and academia can generate a sustainable supply of culturally appropriate produce. This
model aligns with calls to de-centralize the food supply and support community-driven
alternatives (e.g., farmers markets, community gardens) that can better meet the needs of
local populations [41, 42].

Main findings from GMB workshops

GMB discussions provided a deeper understanding of the complex factors that shape
community-based nutrition programming and community wellbeing, including during the
COVID-19 pandemic. Participants were involved in existing nutrition-related programs at
various stages of development and had different degrees of professional acquaintance and
preexisting collaborations with one another. Workshops that included participants with
preexisting relationships were less exploratory and prompted discussions that focused

on existing programming and tangible action steps at the individuals, food/growing, and
policymaking levels.

The redesign of the workshops allowed us to better accommodate participants’ needs. For
example, the length of workshops were shorter and not held on consecutive days due

to competing demands of community organizations; more time was allocated for sharing
concrete examples from the CLD models versus reviewing the theoretical implications of the
CLDs in order to prioritize collective action; and GMB workshops discussions were pivoted
to identify goals informed by pandemic experiences.

The GMB workshops and plenary session occurred between the Delta and Omicron

waves of the COVID-19 pandemic. Having these sessions during an ongoing public health
emergency may have generated greater motivation from participants to maximize their time
during the workshops and identify interacting factors to respond to community needs. The
opportunity to meet in-person after an extended period of virtual engagement created fertile
grounds for collective thinking around mutually reinforcing strategies to promote immigrant
health across a diverse set of community partners. The multiple pressures and urgency
experienced during the COVID-19 pandemic by participants could have heightened their
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attention towards drivers of food insecurity and the modifiable systems’ levers that could
promote healthy lifestyle behaviors and community healing. Some partnering organizations
provided emergency food assistance to their communities during the pandemic that provided
culturally relevant food products, COVID-19 related education and supplies, and increased
sense of community support despite the stay-at-home orders. Thus, these experiences and
emergent community needs may have informed their prioritization of culturally tailored food
assistance policies in the CLDs.

Participants were less interested in the theoretical implications of GMB and SD and more
focused on the practical uses of the CLD models that could benefit community members in
the immediate and long term. Therefore, the discussions were action-oriented and combined
knowledge gained from the CLD models with participants’ organizational experiences to
strategize around tangible strategies to address shared challenges.

Grounding GMB and SD in CBPR can deliver systems models as well as opportunities

for collective action [19, 24]; in other words, GMB and SD are community-driven
processes that can can be leveraged in tandem to inform community-engaged interventions
that address multilevel community-identified priorities. This combined approach can be

an exemplar to deepen NCI and NIH COE initiatives; however, we encourage public
health professionals to regularly evaluate the intended outcomes of systems sciences and
how community partners are being engaged. Community engagement initiatives must be
mutually beneficial and reciprocal (e.g., community partners are involved in more than

an advisory capacity and involved in the co-creation of the final products), and research
must particularly be beneficial for priority communities. Academic partners can serve as
the conveners of systems science processes (e.g., organize GMB workshops) and provide
expertise on SD and GMB processes; community partners can provide knowledge of the
local context and identify intervention levers based on CLDs. Together, academic and
community partners can identify, tailor, and implement evidence-based strategies to advance
cancer equity that are steeped in the local context.

Partner engagement and GMB perceptions

Engaging in the GMB process strengthened FORTIFY community-academic partnerships
and is a promising tool for community engagement. GMB participation increased
participants” knowledge of systems thinking, indicating a potential for capacity building
among community partners around a novel research area. The workshops were structured
to include an introduction to the GMB process and an overview of sample CLD models to
ensure participants can engage fully with the modeling exercises. However, one participant
noted that the models were challenging to grasp and operationalize, emphasizing the
importance of introductory training on CLDs. Some participants appreciated the opportunity
to engage with new organizations and learn about their work. GMB has a benefit of
convening multisectoral participants to identify the complex systems that impact health
and levers within a system where an intervention or policy might change how the system
interacts to impact health.

The GMB process was effective in building a community of practice by convening diverse
groups who identified community-driven priorities and collective recommendations that
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aligned with principles of authentic community engagement and CBPR. For example,
together with participants, we are applying the knowledge gained from this project

to an expanded, community-partnered initiative for Bangladeshi, Chinese, and Mexican
communities that provides culturally appropriate produce from farms, in-language and
culturally appropriate nutrition education, and gardening experiential learning. The action
ideas were beyond what individual organizations could achieve, and rather leveraged
collective knowledge, experiences, and resources for sustainable community impact and
activation to promote inclusive food environments for immigrant communities.

Strengths and limitations

Major strengths of this project include the project pivots in response to community concerns
and the COVID-19 pandemic to ensure community voices remain central to the GMB
approach. Broadening FORTIFY’s focus from identifying feasible and sustainable ways

to improve lifestyle behaviors among Mexican and Chinese communities in Brooklyn to
identifying community-based programs and policies to foster community healing through
food allowed for greater motivation to engage in GMB workshops and alignment with
community partner priorities. Thus, the key leverage points in the system highlighted

could have consequential and lasting benefits for immigrant communities and their families
because participants were actively engaged in ongoing support for their community
members in response to the COVID-19 pandemic, in addition to their organization’s regular
services and job roles. The CLDs presented are reflective of the diverse perspectives of the
FORTIFY network, who are engaged in multiple settings of food programming in NYC.
The systems thinking domain of the evaluation were positive, showing that participants
perceived improved understanding of SD modeling concepts and the utility of SD modeling
and systems thinking to generate community action and inform decision making around
nutrition programming.

There are some limitations to note. Due to COVID-19 restrictions related to in-person
programming, there was limited time allocated with participants to validate the CLDs
created. Unlike typical GMB models that may engage participants in longer sessions

to develop and digest CLDs, the CLDs presented were refined by participants during
each specific workshop only and refined by the study team post-workshop. The CLDs
presented are exploratory and require further refinement and validation from partners
before developing formal quantitative models and simulation. The recommended actions
presented may not have encompassed concerns of all participants and misaligned with
partner priorities; however, participants were provided ongoing opportunities to continue
discussions and partner with one another.

Conclusion

We propose GMB as a novel community engagement approach with partners representing
local communities from the cancer center catchment area. The project elucidated the
dynamic system that influences food and nutrition programming for immigrant communities
and identified opportunities for collective action, ranging from community-based nutrition
education to policy advocacy. Findings from the study have and will continue to inform
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partnered interventions to advance the wellbeing—with a focus on food and nutrition—of
immigrant communities in the catchment area of the NYU PCC.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

We would like to acknowledge our community and academic partners for their time, insights, and commitment

to serve immigrant and minoritized communities. We would like to especially thank, Hamilton Madison House,
Earth Matter, Pacific College of Health and Science, Arab American Association of New York, Korean Community
Services of Metropolitan New York, Chinese American Planning Council, The Table at NYU Langone Brooklyn,
Brooklyn Grange, Glynwood Regional Center for Food and Farming, Project New Yorker, Alzheimer’s Association,
New York City Department of Health and Mental Hygiene, and New York Academy of Medicine. This work would
not be possible or impactful without them.

Funding

This publication is supported by Grant Numbers 3P30CA016087 from the National Cancer Institute (NCI),
U54MD000538 from the National Institutes of Health (NIH) National Institute on Minority Health and

Health Disparities (NIMHD), RO1HL141427 from the National Heart, Lung and Blood Institute (NHLBI) and
R01MDO018204 from NIMHD. This publication’s contents are solely the responsibility of the authors and do not
necessarily represent the official views of the NIH.

Data availability

The datasets generated during and/or analyzed during the current study are not publicly
available due to privacy/ethnic restrictions.

References

1. Sung H, Ferlay J, Siegel RL et al. (2021) Global cancer statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin 71:209-249.
10.3322/caac.21660 [PubMed: 33538338]

2. Russo RG, Li Y, Boan LN et al. (2021) COVID-19, social determinants of health, and opportunities
for preventing cardiovascular disease: a conceptual framework. J Am Heart Assoc 10:e022721.
10.1161/JAHA.121.022721 [PubMed: 34889110]

3. Rich NE, Oji S, Mufti AR et al. (2018) Racial and Ethnic disparities in nonalcoholic fatty
liver disease prevalence, severity, and outcomes in the united states: a systematic review and
meta-analysis. Clin Gastroenterol Hepatol 16:198-210.e2. 10.1016/j.cgh.2017.09.041 [PubMed:
28970148]

4. Riazi K, Swain MG, Congly SE et al. (2022) Race and Ethnicity in non-alcoholic fatty liver disease
(NAFLD): a narrative review. Nutrients 14:4556. 10.3390/nu14214556 [PubMed: 36364818]

5. Szanto KB, Li J, Cordero P, Oben JA (2019) Ethnic differences and heterogeneity in genetic and
metabolic makeup contributing to nonalcoholic fatty liver disease. Diabetes Metab Syndr Obes
12:357-367. 10.2147/DMS0.S182331 [PubMed: 30936733]

6. Koene RJ, Prizment AE, Blaes A, Konety SH (2016) Shared risk factors in cardiovascular disease
and cancer. Circulation 133:1104-1114. 10.1161/CIRCULATIONAHA.115.020406 [PubMed:
26976915]

7. Weaver KE, Foraker RE, Alfano CM et al. (2013) Cardiovascular risk factors among long-term
survivors of breast, prostate, colorectal, and gynecologic cancers: a gap in survivorship care? J
Cancer Surviv 7:253-261. 10.1007/s11764-013-0267-9 [PubMed: 23417882]

8. Lee RJ, Madan RA, Kim J et al. (2021) Disparities in cancer care and the Asian American
population. Oncologist 26:453-460. 10.1002/onc0.13748 [PubMed: 33683795]

Cancer Causes Control. Author manuscript; available in PMC 2024 March 29.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chebli et al.

Page 15

9. Martinez Tyson D, Medina-Ramirez P, Flores AM et al. (2018) Unpacking Hispanic Ethnicity—

11.

12.

13.

14.

15.

16.

17.
18.

19.

20

21.

22.
23.

24.

25.

26.
27.

28.

29.

cancer mortality differentials among hispanic subgroups in the United States, 2004-2014. Front
Public Health 10.3389/fpubh.2018.00219

10.

Ward E, Jemal A, Cokkinides V et al. (2004) Cancer disparities by Race/Ethnicity and
socioeconomic status. CA A Cancer J Clin 54:78-93. 10.3322/canjclin.54.2.78

Yi SS, Ali SH, Russo RG et al. (2022) COVID-19 leads to dramatic changes in the food
retail environment in New York City: may-july 2020. J Immigr Minor Health 24:31-37. 10.1007/
$10903-021-01230-7 [PubMed: 34258716]

McGarity-Palmer R, Saw A, Horse AJY et al. (2023) Profiles of a COVID-19 syndemic: anti-asian
racism, economic challenges, and mental and physical health. J Racial Ethn Health Disparities
10.1007/s40615-023-01519-3

Poan LN, Wyatt LC, Cowen C, Leung V, Yusuf Y, Wong JA, Chen A, Ghosh M, Tablada

E, Kwon SC, Yi SS. (2022) New York City COVID-19 community health resources and

needs assessment (CHRNA) https://aanhpihealth.org/resource/nyc-covid-19-community-resources-
and-needs-assessment-nyc-covid-19-chrna

World Cancer Research Fund/American Institute for Cancer Research (2018) Diet, Nutrition,
Physical Activity and Cancer: a Global Perspective. Continuous Update Project Expert Report
Available at https://www.dietandcancerreport.org

Yanez B, McGinty HL, Buitrago D et al. (2016) Cancer outcomes in Hispanics/Latinos in the
United States: an integrative review and conceptual model of determinants of health. J Latina/o
Psychol 4:114-129. 10.1037/1at0000055

Morales DX, Morales SA, Beltran TF (2021) Racial/Ethnic disparities in household food insecurity
during the COVID-19 pandemic: a nationally representative study. J Racial Ethnic Health
Disparities 8:1300-1314. 10.1007/s40615-020-00892-7

Maury M, Collyer S, Wimer C (2022) Spotlight on food assistance Robin Hood, New York

Cilenti D, Issel M, Wells R et al. (2019) System dynamics approaches and collective action

for community health: an integrative review. Am J Community Psychol 63:527-545. 10.1002/
ajcp.12305 [PubMed: 30706946]

Frerichs L, Lich KH, Dave G, Corbie-Smith G (2016) Integrating systems science and community-
based participatory research to achieve health equity. Am J Public Health 106:215-222. 10.2105/
AJPH.2015.302944 [PubMed: 26691110]

.Saw A, Yi SS, boan LN et al. (2022) Improving Asian American health during the syndemic of

COVID-19 and racism. eClinical-Medicine 10.1016/j.eclinm.2022.101313

Richardson GP (2011) Reflections on the foundations of system dynamics. Syst Dyn Rev 27:219-
243.10.1002/sdr.462

Forrester JW (1968) Principles of systems Pegasus Communications, Aracadia

Sterman J (2000) Business dynamics: systems thinking and modeling for a complex world Irwin/
McGraw-Hill, New York

Wallerstein NB, Duran B (2006) Using community-based participatory research to address health
disparities. Health Promot Pract 7:312-323. 10.1177/1524839906289376 [PubMed: 16760238]

Trickett EJ, Beehler S, Deutsch C et al. (2011) Advancing the science of community-level
interventions. Am J Public Health 101:1410-1419. 10.2105/AJPH.2010.300113 [PubMed:
21680923]

Hovmand PS (2013) Community based system dynamics, 2014th edn Springer, New York

Estrada-Magbanua WR, Huang TTK, Lounsbury DW, et al. Application of group model building to
implementation research: a systematic review of the public health and healthcare literature. PLOS
One In press

Thompson RL, Lounsbury DW, Ceide M, et al. (2023) Group model building as a vehicle for
prioritizing and organizing public health research and action to address complex problems in
alzheimer’s disease and alzheimer’s disease-related dementias. In: A Handbook on population
science methods and approaches to aging and alzherimer’s disease and related dementias research
in press

Ventana Systems (2021) Inc. Vensim DSS Harvard, MA.

Cancer Causes Control. Author manuscript; available in PMC 2024 March 29.


https://aanhpihealth.org/resource/nyc-covid-19-community-resources-and-needs-assessment-nyc-covid-19-chrna
https://aanhpihealth.org/resource/nyc-covid-19-community-resources-and-needs-assessment-nyc-covid-19-chrna
https://www.dietandcancerreport.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chebli et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 16

VanDevanter N, Kwon S, Sim S-C et al. (2011) Evaluation of community-academic partnership
functioning: center for the elimination of hepatitis B health disparities. Prog Community Health
Partnersh 5:223-233. 10.1353/cpr.2011.0032 [PubMed: 22080771]

Zimmerman L, Lounsbury DW, Rosen CS et al. (2016) Participatory system dynamics modeling:
increasing stakeholder engagement and precision to improve implementation planning in systems.
Adm Policy Ment Health 43:834-849. 10.1007/s10488-016-0754-1 [PubMed: 27480546]

R Core Team (2021) R: A Language and Environment for Statistical Computing [Internet] Vienna,
Austria. Available from: https://www.R-project.org/

Joo JY (2014) Effectiveness of culturally tailored diabetes interventions for asian immigrants to
the United States: a systematic review. Diabetes Educ 40:605-615. 10.1177/0145721714534994
[PubMed: 24829268]

McCurley JL, Gutierrez AP, Gallo LC (2017) Diabetes prevention in US hispanic adults: a
systematic review of culturally tailored interventions. Am J Prev Med 52:519-529. 10.1016/
j.amepre.2016.10.028 [PubMed: 27989451]

Domingo J-LB, Gavero G, Braun KL (2018) Peer reviewed: strategies to increase filipino
american participation in cardiovascular health promotion: a systematic review. Prevent Chronic
Dis 10.5888/pcd15.170294

Huang Y-C, Garcia AA (2020) Culturally-tailored interventions for chronic disease self-
management among Chinese Americans: a systematic review. Ethn Health 25:465-484.
10.1080/13557858.2018.1432752 [PubMed: 29385815]

Harper K, Belarmino EH, Acciai F et al. (2022) Patterns of food assistance program participation,
food insecurity, and pantry use among US households with children during the COVID-19
pandemic. Nutrients 14:988. 10.3390/nu14050988 [PubMed: 35267963]

Fang D, Thomsen MR, Nayga RM, Yang W (2022) Food insecurity during the COVID-19
pandemic: evidence from a survey of low-income Americans. Food Secur 14:165-183. 10.1007/
$12571-021-01189-1 [PubMed: 34254010]

Larson N, Alexander T, Slaughter-Acey JC et al. (2021) Barriers to accessing healthy food

and food assistance during the COVID-19 pandemic and racial justice uprisings: a mixed-
methods investigation of emerging adults’ experiences. J Acad Nutr Diet 121:1679-1694. 10.1016/
j.jand.2021.05.018 [PubMed: 34294591]

Nguyen CJ, Pham C, Jackson AM et al. (2022) Online food security discussion before and
during the COVID-19 pandemic in Native Hawaiian and Pacific Islander community groups
and organizations: content analysis of facebook posts. Asian/Pacific Island Nursing J 6:e40436.
10.2196/40436

O’Hara S, Toussaint EC (2021) Food access in crisis: Food security and COVID-19. Ecol Econ
180:106859. 10.1016/j.ecolecon.2020.106859

Evans A, Banks K, Jennings R et al. (2015) Increasing access to healthful foods: a

qualitative study with residents of low-income communities. Int J Behav Nutr Phys Act 12:S5.
10.1186/1479-5868-12-S1-S5 [PubMed: 26222910]

Cancer Causes Control. Author manuscript; available in PMC 2024 March 29.


https://www.R-project.org/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Chebli et al.

(a) Community gardening CLD
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Fig. 1.
Causal Loop Diagram (CLD) for community gardening (Workshop #1)
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(a) Nutrition education CLD
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(a) Food assistance programs CLD
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(a) Community-supported agriculture CLD
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Causal Loop Diagram (CLD) for community-supported agriculture (Workshop #4)
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