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Abstract 

Background:  Effectively bridging the knowledge–policy gap to support the development of evidence-based poli-
cies that promote health and well-being remains a challenge for both the research and policy communities. Commu-
nity-based system dynamics (CBSD) is a participatory modelling approach that aims to build stakeholders’ capacity to 
learn and address complex problems collaboratively. However, limited evidence is available about the contributions 
of CBSD to knowledge-generating and policy processes across sectors and policy spheres. In the context of a multi-
country research project focused on creating an evidence base to inform urban health policies across Latin America, 
a series of CBSD workshops convened stakeholders from research, policy-making, and other backgrounds working in 
food and transportation systems. Diverse participants were selected aiming to incorporate multiple perspectives rel-
evant to understanding complex urban systems linked to food and transportation. This study focuses on one of these 
workshops, whose avenue was São Paulo, Brazil, assembling country-based participants representing local, regional, 
national, and international institutions with multidisciplinary backgrounds linked to food and transportation systems.

Objective:  The aim of this case study is to explore the perceived influence of one of these workshops on attendees’ 
understandings of food and transportation systems and their relationship to healthy urban environments, with atten-
tion to the role of the workshop in supporting knowledge to policy translation for urban health.

Methods:  We conducted 18 semi-structured qualitative interviews with attendees one year after their participation 
in a CBSD workshop held in São Paulo, Brazil. A framework method approach was used to code participants’ responses 
and identify emerging themes.

Results:  Participants reported that the workshop’s group model-building activities influenced their understanding 
of the knowledge–policy process as it relates to food and transport systems. Workshop contributed to participants’ 
(1) abilities to engage with multisectoral stakeholders, (2) construct a shared language and understanding of urban 
challenges, (3) improve understanding of the interconnectedness across food and transportation systems, (4) facili-
tate dialogue across sectors, and (5) apply a systems thinking approach within their sector and professional context. 
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Background
Knowledge of the connections between urban environ-
ments and health outcomes can guide the development 
of policies that improve urban health and health equity 
and promote environmental sustainability [1]. While 
research supports the use of systems science approaches 
to shed light on those complex connections [2], policy-
making and implementation processes themselves are 
complex. Effective engagement, communication, and 
collaboration between researchers and policy-makers 
is often lacking [3, 4]. Multiple barriers to knowledge 
translation exist within both the research and policy sec-
tors, and relate to the ways research is conducted, the 
way results are presented and disseminated (or not), and 
associated engagement activities with policy-makers and 
other actors [5–7].

Successful knowledge to policy translation implies 
the application of knowledge or evidence within policy-
making processes and results in the creation of evidence-
based and context-appropriate policies that respond to 
societal challenges [7, 8]. Urban planning and decision-
making require a wide range of knowledge and col-
laboration between and across sectors relevant to urban 
systems [9–11]. Stakeholders from different sectors both 
within and outside the health sector must be engaged to 
effectively consider the practical issues with the imple-
mentation and evaluation of any policy. Moreover, the 
stakeholder engagement process should facilitate the 
development of shared language to describe the prob-
lem and the policy, and a shared understanding of how 
the policy implementation relates to distinct stakeholder 
incentives and goals [7].

There are many ways to support effective knowledge 
to policy translation [12], and recent proposals sug-
gest exploring the use of community-based system 
dynamics (CBSD) to support this process in the con-
text of urban health [1, 13, 14]. System dynamics pro-
vides an approach to explicitly model the structure of 
a system from the endogenous (or feedback) view, and 
to develop insights about how those structures drive 
that system’s behaviour [15]. Applications of system 
dynamics to urban environments and health systems 
stretch back to the origins of the field, with focus on 

population movement, business growth, and housing 
[16], and illicit drug policy and human service deliv-
ery [17]. While there have long been calls for systems 
approaches to address complex and multi-level public 
health challenges [2, 13, 18–20], these calls have not 
been met with a commensurate wave of applications of 
systems approaches.

CBSD builds on the foundations of traditional sys-
tem dynamics to integrate a participatory modelling 
approach that aims to build community capabilities to 
learn and address complex problems through the feed-
back lens of system dynamics [21]. Since the codifica-
tion of the idea of CBSD, many of its applications in 
public health have aimed to generate insights about a 
particular complex problem, through the construction 
of a shared language and broad shared understanding 
of the problems stakeholders desire to change, using 
system dynamics modelling tools [22–24]. A number 
of studies have explored the impact of group model-
building processes on participant mental models and 
planning outcomes [25–29], and recent studies have 
explored community and programmatic factors influ-
encing the adoption of system dynamics approaches 
for health policy [30]. However, to our knowledge, no 
study has focused on exploring the contributions of a 
CBSD-specific approach to knowledge to policy trans-
lation by facilitating discussion and analysis of complex 
problems among participants.

Urban Health in Latin America (“Salud Urbana en 
América Latina”, or SALURBAL) is a multinational col-
laborative research project which aims to promote health 
equity in Latin American cities by producing actionable 
research for policy [1, 31]. Acknowledging the potential 
for CBSD applications to promote knowledge to policy 
translation for urban health, the multidisciplinary project 
team developed a series of CBSD workshops to explore 
the potential contributions of this approach.

In this paper, we draw on the experiences of a diverse 
set of professionals who attended a CBSD workshop 
hosted in São Paulo, Brazil. Our aim is to understand 
the potential of this method for narrowing the gap 
between knowledge produced in research environ-
ments, and policy and intervention practices related 

Participants continued to draw on the tools developed during the workshop, and to apply systems thinking to their 
research and policy-making activities.

Conclusions:  CBSD may offer valuable opportunities to connect the research sector to the policy-making process. 
This possibility may contribute to knowledge to policy translation in the interconnection between the urban context, 
food and transportation systems, and health.

Keywords:  Knowledge to policy translation, Community-based system dynamics, Urban health, Framework method, 
Latin America, Systems thinking
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to urban health. This evaluation is based on the par-
ticipants’ perspectives of the knowledge they gained, 
shared, and generated with others during the workshop, 
and how they incorporated that knowledge within their 
professional practice during the year that followed.

Methods
The São Paulo CBSD Workshop
In 2018, within the context of the SALURBAL project, 
three CBSD workshops were designed and facilitated 
by SALURBAL team members across Latin America in 
order to apply a complex systems approach and tools to 
“gain insights into the complex and interrelated drivers of 
health in Latin American cities, and to identify effective 
policy levers” [14].

All facilitation teams’ members were urban health 
researchers with expertise in food and transportation 
systems. They represented countries from across Latin 
America, and were all affiliated with the SALURBAL 
project. Facilitators participated in training with CBSD 
method experts, where implicit and explicit work-
shop objectives were aligned and original CBSD scripts 
[32, 33] were adapted to context-specific examples and 
dynamics (see Langellier et al. [14] for details).

Two workshops were facilitated in Spanish and con-
vened attendees from multiple countries, while one 
workshop, the focus of this study, was facilitated in Por-
tuguese and held in São Paulo. The São Paulo workshop 
convened 24 experts in food systems and transporta-
tion sectors working primarily in Brazil, with regional, 
national, and international influence, including “elected 
and administrative policy-makers, members of civil soci-
ety (e.g., nonprofits), and academics” [14]. SALURBAL-
affiliated institutions from across the region identified 
and invited individuals in order to achieve diversity and 
balance across diverse professional sectors and experi-
ence in food systems and transportation. The workshop 
facilitation team decided on the size of the workshop in 
accordance with the resources available (number of facil-
itators, space, time, etc.), and whenever an invitation was 
declined, another individual with a similar professional 
profile was invited.

The São Paulo workshop spanned 1.5  days, during 
which the team of facilitators led participants through 
CBSD group model-building activities such as “Hopes 
and Fears”, “Graphs Over Time”, “Causal Loop Diagram-
ming”, “Model Synthesis”, and “Action Ideas” [14, 32, 33]. 
Activities were sequenced to create space for participants 
working in food and transportation sectors to explore 
together how their perspectives on system structure were 
shared or differed from other participants, both within 
and across their sectors. At the end of day 1, a causal 
map was created to synthesize participants’ modelling 

work. On day 2, using the map as a reference, partici-
pants worked in mixed-sector teams to suggest policies 
and negotiate, as a large group, their potential impact 
and challenges to implementation. These activities were 
adapted with local examples to introduce system dynam-
ics modelling tools and provide opportunities for partici-
pants to apply these tools and exchange perspectives to 
understand the multiple interconnected factors related 
to their own specific professional contexts, food and 
transportation systems, and urban health. A full descrip-
tion of workshop design and development is provided by 
Langellier et al. [14].

After the three workshops, the synthesized models 
informed the construction of computational models of 
food and transportation patterns in Latin America and 
the Caribbean (LAC) (under development by Stankov 
et al.), a cross-impact balance analysis was conducted to 
assess relatedness between selected variables identified 
in the three synthesized models, and this assessment was 
conducted to evaluate participants’ perception and expe-
rience after the São Paulo workshop.

The São Paulo workshop evaluation
Following the São Paulo CBSD workshop, the facilitation 
team designed the current study to assess its contribu-
tions to policy translation. A semi-structured interview 
guide was developed and mirrored pre-established work-
shop goals. The interview guide was piloted with three 
observers from the workshop, and then applied with a 
subset of workshop participants. The goal of this assess-
ment was to elicit participants’ perception of the work-
shop’s influence on their thinking one year after the 
activity took place. Participants’ responses indicate the 
way the workshop may have contributed to their appli-
cation of systems thinking to address urban challenges 
and apply relevant knowledge about urban systems to 
support policy-making. Analysis of these responses pro-
vides a lens through which to view the potential contri-
butions of CBSD as a tool for facilitating the link between 
knowledge production and policy-making and policy 
implementation.

Recruitment
Twelve months after the São Paulo CBSD workshop, the 
first author emailed all (N = 24) workshop participants to 
invite them to be interviewed about their participation 
in the workshop. Those who did not respond to the ini-
tial email were contacted again via email and phone, and 
attendees willing and available to participate were sched-
uled for an interview with the first author within a month 
of first follow-up contact.
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Participants
Table 1 provides information about the study participants 
(n = 18, 75% of all workshop attendees). Participants’ ages 
ranged from 34 to 72, with an average age of 52 (standard 
deviation [SD] = 11.3), and more than half were women 
(61%). They came from diverse sectors and included 
researchers and professors, community representatives, 
public servants, nonprofit and nongovernmental organi-
zation (NGO) advocates, and private sector actors. This 
diversity allowed the workshop to encompass a variety 
of experiences and perspectives from both the food and 
transportation sectors. Participants had spent an aver-
age of nearly 15 years working in their current field (with 
years of experience ranging from 2 to 52 years).

Sixteen (89%) of the participants had known a member 
of the SALURBAL team before participating in the work-
shop, and the same number of participants knew at least 
one other participant in the workshop before the event. 
Half of the participants had previously read or heard 
something related to complex systems approaches.

Data collection procedures
All interviews were conducted in Portuguese by the 
first author via video conference, each lasting an aver-
age of 40  minutes (30 to 120  min). The wide range in 
interview duration was due to the open-ended nature 

of the interview questions, which allowed interview-
ees to expand upon each subject. These semi-structured 
interviews (see example questions in Additional file  1) 
opened with interviewees asking participants to pro-
vide information about their demographic and profes-
sional background, followed by questions that sought to 
facilitate their recall of their participation in the previous 
year’s workshop in order to anchor their responses to 
subsequent questions. To explore possible implications 
for knowledge translation into practice, the interview 
guide included questions that reflected themes relevant 
to the workshop’s intended outcomes and goals. Group 
model-building scripts were the base of the workshop 
components. Each script has clearly identified inputs 
and outputs, and the facilitation team worked collabo-
ratively to choose scripts with outputs that mapped onto 
the desired outcomes of the workshop [32]. Briefly, they 
encompassed CBSD practice; engagement with the pro-
posed activities; involvement with food and transporta-
tion systems; relation with other participants; sharing of 
knowledge and understanding of systems at stake; con-
ceptualizing urban health; and understanding of systems 
thinking and its tools (for a more detailed description, 
see Table 2).

In their answers, participants were asked to highlight 
the connections with other workshop attendees, and 
shared insights within their own fields or between food 
and transportation issues that were generated during 
the event and the perceived incorporation of new ideas 
and ways of thinking within their current work. Partici-
pants were also asked to attribute these outcomes to a 
specific aspect of the workshop (see Langellier et al. [14] 
for details). Each interview was audio-recorded. The 
interview consisted of survey items (demographic ques-
tions and Likert scale) and open-ended questions. Survey 
items were used to present descriptive statistics of the 
sample, and open-ended questions were transcribed for 
subsequent analysis.

Protection of human subjects
Study recruitment, data collection and analysis proce-
dures were reviewed and approved by the Institutional 
Review Board (IRB) of the Federal University of Minas 
Gerais (UFMG). During the workshop, participants 
signed a consent form to participate in the project and 
subsequent activities as required by the IRB. For the 
interview, they gave their verbal consent to record and 
use the interview material, which was audio-recorded.

Data analysis
We applied the framework method [34] for its applicabil-
ity in multidisciplinary health research teams, enhanc-
ing objectivity in content analysis. It suggests a path 

Table 1  Characteristics of the sample of SALURBAL São Paulo 
CBSD workshop participants interviewed in this study

a  Indicates those individuals working in the third sector or international 
organizations

Personal information Total participants 
(N = 18)

M ± SD n (%)

Age 52.1 ± 11.3

Years working in field 14.8 ± 10.4

Gender

 Female 11 (61.1)

 Male 7 (38.9)

Field of work

 Food and nutrition 9 (50.0)

 Transportation 9 (50.0)

Professional sector

 Scholar 7 (38.9)

 Advocacy 5 (27.8)

 Public 3 (16.7)

 Othera 3 (16.7)

Prior to workshop

 Knew at least one SALURBAL team member 16 (88.9)

 Knew at least one workshop participant 16 (88.9)

 Was exposed to the notion of complex systems 9 (50.0)
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to identify codes and categories, cluster them around 
themes, and produce descriptive conclusions. To do 
so, we used a combination of deductive and inductive 
approaches to allow the integration of existing conceptual 
possibilities related to CBSD evaluation and knowledge 
to policy translation, and the identification of emergent 
constructs related to urban health research and practice, 
that arose during the workshop.

In the deductive approach, themes and codes are pre-
selected based on previous literature, previous theories, 
or the specifics of the research question, whereas in the 
inductive approach, themes are generated from the data 
through open (unrestricted) coding, followed by refine-
ment of themes. In many cases, a combined approach is 
appropriate when the project has some specific issues to 
explore, but also aims to leave space to discover other, 
unexpected aspects of the participants’ experience or the 
way they assign meaning to phenomena [34].

Analysis involved five members of the author team, 
with the first and sixth authors reading and assigning 
descriptive codes to each interview transcript based 
on previous literature (deductive step). These two cod-
ers discussed, clustered, and refined their codes based 
on what emerged from the data, beyond the theoretical 
expectations (inductive step). The first author and a third 
coder (fifth author) then applied the final list of codes to 
the data and used matrices to visualize the coded themes 
across interviews, reviewing examples (quotes) from each 
theme. The second and third author then identified five 
overarching themes of the multiple coded themes. Micro-
soft Word and Excel (2020) were used for line-by-line 
coding, organization of coded text, and the creation of 
cross-participant thematic matrices. Quotes will be pre-
sented here anonymously, linked only to the professional 
background of the interviewee. Each quote has is iden-
tified with respect to a certain pattern: sector + profes-
sional engagement—for example “food systems scholar”, 
“food systems advocacy professional”, “transport systems 
advocacy professional”, “transport public manager”, and 
other possible combinations.

Results
Our qualitative analysis revealed five major themes in 
participants’ responses that indicate how the workshop 
experience influenced their understanding of food and 
transport systems and their ability to incorporate this 
understanding into practice to support policy-making 
processes: stakeholder engagement, shared language and 
understanding of the problem, interconnections, dia-
logue across sectors, and use of systems thinking (see 
Table 2). In this section, we provide summaries for each 
theme and complement these summaries with direct 

quotes from participants (see other relevant quotes in 
Table 2).

Stakeholder engagement
The workshop was organized and facilitated by a team of 
academic researchers; however, participants from across 
professional stakeholder groups also reported that they 
felt they could express themselves freely and openly. 
Modelling activities were central to building and main-
taining the participants’ engagement with each other. 
One participant remarked on the evolution of the group 
over the one-and-a-half-day workshop:

If you think about the duration of a workshop and 
the diversity of participants, I think that a certain 
miracle was achieved, in the sense that there were 
people who came from very different fields, different 
practices, etc., and when you think about the degree 
of non-connection that existed at the beginning and 
[the degree of connection] at the end, I think there 
was a very important evolution (…) everyone was 
super interested in looking into the other people’s 
ideas and integrating them with their own, in a posi-
tive way, influencing these ideas to include their ele-
ments. (Food systems scholar)

Participants also shared that by mapping the links 
between their system and the other (food or transpor-
tation), they could “find a broader set of political allies” 
from different professional backgrounds and sectors. 
Moreover, both plenary activities moderated by the facili-
tators and small group modelling work seem to have lev-
elled power dynamics across participants, and attendees 
noted the acknowledgement of their ideas within the 
jointly built causal loop diagrams and a resulting sense of 
ownership of the results.

The workshops appeared to be successful in engag-
ing a diverse group of sectors from various professional 
and educational backgrounds and building trust among 
these actors. Many workshop participants reported being 
previously acquainted with workshop organizers and/or 
other participants (61% and 89%, respectively); the work-
shop strengthened these existing relationships and facili-
tated the building of new connections.

Shared language and understanding of the problem
A number of participants described how the workshop 
facilitated the development of a more comprehensive and 
shared understanding of issues related to urban health. 
This result seemed to relate to the construction of a 
shared language around the issues at stake, mainly linked 
to transport and food systems. For example, as partici-
pants worked in small groups, they needed to negotiate 
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the language and meanings of the variables they included 
in their causal maps. Some participants pointed out how 
the modelling activities provided tools to lay bare the cur-
rent goals of public policies in urban areas. This would, 
according to participants’ statements, make it easier to 
thoughtfully interrogate those goals and in turn provide 
the opportunity to shift focus and introduce new ideas. 
For example, it became clear in several diagrams that the 
goal to reduce travel time had promoted car use, an issue 
at the core of many public policies (see the full diagram 
in Langellier et  al. [14]), and this developed as a criti-
cal debate throughout the workshop. Participants also 
remarked that the workshop broadened the targets of the 
policies they sought to influence or implement as they 
were prompted to consider factors related to the other 
sector. One participant elaborated on this expanded con-
ceptualization of health:

Environments that are able to contribute to the indi-
vidual’s full health—for this environment to exist, 
there is a need, for example, for mental health care, 
for concern regarding the acquisition and type of 
food that these individuals are going to consume, 
for a consideration of travel time, means of trans-
portation and commuting patterns, transit mobility. 
(Food systems advocacy professional)

The majority of the participants interviewed described 
how their thinking about the problems facing food and 
transportation systems were broadened and refined 
through modelling with other attendees. Another partici-
pant reflected on how their understanding of the issues 
became simultaneously more complex and yet more in 
sync with others:

"It is productive to be working with a different group 
of people, to be expanding the network, to meet peo-
ple who have a perspective aligned with yours about 
another world, or have another vision so that you 
can align yours with theirs. In that way, it was very 
good." (Food systems scholar)

The core concepts, temporal and spatial scales, local 
interactions, connectivity, and relevant policies and 
interventions related to transport and food systems were 
examined and dissected by a group of actors with diverse 
experience and perspectives. Throughout the workshop, 
the construction of causal loop diagrams allowed for the 
identification of feedback loops between variables and of 
potential windows of opportunity for interventions and 
policies. The concept of a healthy urban environment 
served as a grounding and motivating framework for a 
shared perspective, inviting participants to reflect upon 
what an ideal environment would look like and what 
characteristics it would have.

Interconnections
An important impact of participating in a CBSD work-
shop is the realization that perceptions that were pre-
viously understood to be common sense were overly 
simplistic, or constrained within one domain or field. The 
process of building causal loop diagrams offered the pos-
sibility of enlarging horizons and adding complexity to 
previously held beliefs, bringing to light interconnections 
between whole systems or within them, between their 
inner elements.

Some of the participants described having recognized 
connections between food and transportation systems 
that relate to rural and urban environments, acknowl-
edging the complex network that is required to move 
food in our hegemonic food system from where it is 
produced to where it is sold or consumed:

"We were able to find these very strong relation-
ships between food and urban mobility, especially 
because through mobility you make the consumer 
have access to better food. And also the relation-
ship between the food that people have, how they 
eat, and even the actual way of eating they choose." 
(Transport systems advocacy professional)

While the workshop was designed to explore connec-
tions between food and transportation systems, in the 
process participants explored and uncovered feedback 
loops linking individuals and their behaviours to the 
environment, cultural norms, time, and multiple inter-
dependencies between urban and rural contexts. The 
urban environment was therefore highlighted as a place 
that should facilitate interconnections between people, 
services, opportunities, recognizing that the way it suc-
ceeds (or fails) plays a role in determining health.

That the space does not create barriers for the 
person to live their life well. May it be easy to 
move around, easy to have fun, easy to find what 
they seek, be it services or products (…). For me, 
a healthy urban space promotes meetings. It is 
organized in such a way that people can somehow 
live together (…). So, for me, the healthy space has 
corners, there is a street market, there is a place 
where people, pedestrians, meet. It is a milestone, 
an indicator that the space is healthy is that it has 
a square, it has possibilities of meeting. (Food sys-
tems scholar)

Workshop structure allowed a diversity of themes and 
subsystems related to food and/or transport systems 
and urban environments to be discussed. One of the 
loops that explicitly made the connection between food 
and transportation systems described time as an impor-
tant interrelated variable: “the more time available (not 
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spent on motorized transport) people have, the more 
time they can use to prepare food in their homes, and 
the more time they spend in preparing food, the less 
time available they will have” (extracted from the work-
shop report). Another contribution of the interconnec-
tions discussions was the surfacing of urban agriculture 
and other options for shortening transportation chains 
from food production to consumption.

Dialogue across sectors
A majority of interviewees (n = 12 or 67%) remarked that 
the group model-building activities, where stakeholders 
worked between food and transportation sectors to build 
the causal loop diagrams, produced the most striking and 
memorable workshop moments. Participants reflected 
on the discussions and insights that emerged over the 
course of the workshop, highlighting the importance 
of the small group activities interspersed with plenary 
sessions. The opportunity to share and engage in open 
dialogue was observed within and across sectors. This 
reflects the potential of the CBSD approach to strengthen 
connections between the research community and pub-
lic servants and policy-makers, and to link professionals 
across different areas.

As far as I have followed along the way, was a total 
innovation of the workshop, in linking a group that 
discusses urban mobility policy with a group that 
discusses healthy eating. At first it was difficult for 
us to find out what the connection was, then we 
found several. (Food systems public manager)

One participant from a transportation-focused NGO 
discussed the shift from working on modelling within 
their own sector to working with attendees from the food 
sector:

We managed to get the group out of the common-
place of the transportation issue. [People from the 
food sector] brought a different view, they were fas-
cinated with what we were discussing in our group 
and (…) we were quickly fascinated with the other’s 
issue. And I had the chance to talk about my per-
spective and they liked it very much. [They said], 
“Wow, I didn’t know that!” and then there was an 
alignment, there was a shared perspective. (Trans-
port systems NGO professional)

Interestingly, several participants noted that the pro-
cess was not free of conflicts or differing perspectives. On 
the contrary, conflicts surfaced quickly as attendees were 
forced to be very explicit in naming and describing the 
relationships between variables within their models using 
system dynamics diagramming conventions. In one par-
ticipant’s words:

[It is] a methodology that has a larger capacity to 
make conflicts emerge, even in a group that was not 
very confrontational. But when we got down to the 
relational detail of the elements that were appear-
ing in the matrix, evidently conflicts started to arise. 
That was good." (Transport systems scholar)

The CBSD workshop provided a space for participants 
to expand understanding of their “home” sector, to gain 
knowledge about another sector’s functioning, to develop 
insights that were unique to the gathering of that specific 
group, and to identify multiple, complex system connec-
tions and dynamics between food and transport systems.

Use of systems thinking
The CBSD approach itself was described as reflective and 
impactful by many participants, who highlighted that 
they continue to draw on these concepts in their work. 
In terms of the approach’s application for exploring a par-
ticular problem or the effects of a policy, one participant 
highlighted:

[the] importance for us to follow a reflective process 
and the identification of realities that really deepens 
the different layers of the relationships between situ-
ations, themes, realities. That makes us much more 
capable of understanding and identifying both chal-
lenges and potential. (Food systems scholar)

Participants described integrating some of the systems 
thinking concepts within their work, and in particular 
concepts surrounding the feedback loops discussed. One 
participant who works on sustainability and transporta-
tion issues in public policy remarked:

Perhaps the workshop pointed out ways, what are 
the relevant themes to discuss the issue of urban and 
city, also think in the perspective of food and nutri-
tional security, healthy food, this was used in some 
way in these discussions with the technical teams. 
(Transport system public manager)

While modelling was still seen as a challenge for the 
number and complexity of variables and the various rela-
tionships between them (positive, negative, stocks and 
flows, feedback of reinforcing or balancing loops [35]), 
participants shared several other topics which might ben-
efit from a similar approach. One noted that while system 
dynamics capabilities are developed over time, even an 
imperfect application can be useful:

It was not easy to understand that method. If I go to 
another workshop, I will make a lot of mistakes, but 
the method uses a different way of approaching all 
the issues, and not drowning in the complexity of the 
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problems. (Transport systems advocacy professional)

Despite identifying the challenges related to com-
plex systems ideas and CBSD, workshop participants 
appeared to have internalized and applied the tools 
obtained in the workshop throughout the year following 
the activity. The workshop provided participants with a 
theoretical and practical introduction to systems think-
ing and an approach for organizing understandings about 
systems within multiple sectors.

Discussion
Effective urban planning and policy-making for urban 
health require an applied understanding of the complex 
and interconnected systems that include urban environ-
ments, as well as the collaboration of actors within and 
across sectors. A significant body of work has focused 
on strategies for improving the translation of knowledge 
about urban systems into policy. Nevertheless, the spe-
cific pathways and characteristics that determine the suc-
cess of knowledge to policy translation for urban health 
are not completely understood, and the process contin-
ues to face many challenges [8]. These obstacles can relate 
to issues of competing ideas or incentives, and a lack of 
engagement of stakeholders across sectors; communica-
tion failures, including issues of format, focus, and tim-
ing; a lack of structures or mechanisms for connecting 
the research and policy sectors; and limited capacities of 
local policy actors to interpret and apply existing knowl-
edge [3, 4].

Drawing on the perspectives of CBSD workshop 
attendees, we find support for CBSD as a potential 
approach for overcoming some of these challenges and 
improving knowledge-to-policy translation for urban 
health, for its capacity to promote transdisciplinary and 
intersectoral exchange and engagement that in tradi-
tional urban planning practice is not always doable for 
the limitations pointed above. Participants indicated 
that the workshop contributed to their understanding of 
and ability to apply relevant knowledge to urban policy-
making processes in multiple ways. Each of the five gen-
eral themes surrounding this impact that emerged from 
our qualitative analysis highlight important concepts for 
promoting effective knowledge translation: stakeholder 
engagement, shared understanding of the problem, per-
ception of interconnections, cross-sector dialogue, and 
use of systems thinking.

On stakeholder engagement
The “high-touch, low-tech” markers and chart paper 
approach to modelling was accessible and stimulat-
ing, which aligns with other observations of CBSD in 
the literature [23, 36, 37]. In contrast to a facilitator-led 

modelling process, where the onus of reflecting partici-
pants’ ideas and resolving differing perspectives falls on 
the facilitator, a small team modelling-based process 
created opportunities for participants to “hold the pen”, 
practicing and negotiating conflicts themselves and 
enhancing engagement and ownership of the process and 
method. It has been noted by other authors that group 
model-building creates an environment where conflicting 
perspectives can interact and make it possible for creativ-
ity and innovative ideas and insights to arise [14, 38].

On shared language and understanding
The workshop promoted multiple interactions among 
participants and allowed reflections that emerged and 
converged toward common understanding around pri-
orities and challenges. Participants’ reflections suggest 
that workshop activities created space to express and 
exchange perspectives, identify intersections and overlap, 
and promote a more holistic view and conceptualization 
of urban health. The potential of group model-build-
ing and causal loop diagramming to help create and/or 
deepen shared language and understanding of a problem 
has been noted before by other authors and highlighted 
as an important feature to orient consensus for action 
[38–42].

On interconnections
Understanding the interconnectedness of systems such 
as food and transportation in an urban environment 
is vital to achieving more comprehensive, holistic, and 
effective approaches to research, knowledge production, 
translation, and practice [5, 35]. To do so, it is necessary 
to acknowledge that there are no “side effects” of urban 
policies or interventions—only effects that were not 
previously understood [43]. Building cities to support 
healthier food and transportation systems for healthier 
individuals and communities requires incorporating an 
understanding of interconnections between those sys-
tems. The CBSD workshop assessed in this study appears 
to have contributed to participants’ understanding of 
complex food and transportation systems, offering tools 
and insights to approach their interconnections and the 
potential impacts of policies and other interventions.

On dialogue across sectors
Designed to promote interactions across professional 
sectors and roles, the workshop built trust among par-
ticipants and supported the robust relationships nec-
essary for effective evidence-based policy-making 
processes. The use of qualitative and participatory meth-
odologies such as CBSD can support knowledge to policy 
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translation by promoting interaction between perspec-
tives of diverse social actors involved in different sectors 
and with distinct—yet interconnected—responsibilities 
and roles in society [44]. Effective translation of knowl-
edge within and between different systems requires a 
robust understanding of each system [45]. An under-
standing of these dynamics in turn supports urban plan-
ning and urban policy-making, implementation, and 
evaluation processes.

On use of systems thinking
Urban systems are complex and nonlinear, composed of 
multiple ongoing interactions and dynamics. They are 
considered to be systems that learn, adapt, and evolve 
[44]. A notable characteristic of CBSD methodology, and 
more generally participatory system dynamics model-
ling and group model-building approaches, relates to the 
potential for a learning process that can extend beyond 
the original workshop’s location and duration [46]. The 
application of participants’ broadened understanding 
of the complexity and links between the infinite vari-
ables within a complex urban system may support more 
effective urban policies and interventions that take into 
account these connections. A widespread shift to systems 
thinking, if applied to practice, has potentially enormous 
implications for policy-making processes.

Our interviewees provided criticism and suggestions, 
and noted difficulties faced during the workshop. Most 
of these related to issues regarding implementation of 
the ideas and insights in “real life”, especially in terms of 
power relations and bureaucracy, workshop duration, 
or participants’ representativeness. It was not within 
the scope of this work to discuss these issues, as CBSD 
methodology considers these limitations, and they were 
openly discussed with participants throughout the work-
shop and interviews. Many factors are known to limit the 
ability of policy-makers to apply existing and emerging 
knowledge about health impacts on urban planning and 
decision-making processes [4]. We believe that CBSD 
workshops present a valuable approach to addressing 
some of these limiting factors, with the potential for 
expanded implementation for urban health and other 
complex systems and problems.

Complex system approaches have the potential to 
inform public policies and help understand their effects, 
their effectiveness, and their direct and indirect costs 
[44]. CBSD builds engagement and trust, and creates 
space for the co-construction of new ideas. This approach 
can strengthen the research to policy linkages required 
for the effective application of existing knowledge for 
policy design, implementation, and evaluation, helping to 
overcome traditional urban planning obstacles.

The way cities are built, organized, and managed has 
important implications for well-being, health, and envi-
ronmental sustainability. Urban spaces are places where 
a high density of people, institutions, and economies 
interact and engage in complex, productive, and innova-
tive ways [47, 48]. Planning for, executing, and evaluating 
urban policies must therefore involve and integrate the 
dynamic participation of community members, research 
institutions, and government actors. Achieving effective 
integration across sectors requires the establishment of 
a shared language to facilitate communication and pro-
mote reflection surrounding the cross-cutting nature of 
urban issues.

Policy analysis undertaken with a perspective that 
integrates the knowledge and experience of multiple 
sectors, scales, and actors promotes a more accurate 
inclusion and assessment of externalities, vested inter-
ests, and points of view. Complex systems approaches 
to understanding urban dynamics permit an integrated 
observation of urban environments, across scales (from 
microanalysis to macroanalysis), sectors, and perspec-
tives [44].

CBSD and systems thinking therefore emerge as prac-
tical and theoretical approaches to addressing the gap 
between knowledge production and policy-making pro-
cesses for urban health. These methods can help address 
complex problems within complex systems, supporting 
urban planners and decision-makers in disentangling 
variables and distinguishing “complex” from “compli-
cated”. Evidencing systems’ variables and their intercon-
nection, together with feedback loops of reinforcement 
and/or balance, fosters stakeholder understanding of 
health inequities related to systems such as food and 
transportation. Recognizing disparities in access to 
resources within and across systems may strengthen 
engagement and orient urban planning toward interven-
tions to build better equity in urban health. The work-
shop experience described here focused on food and 
transport systems in a Latin American urban environ-
ment. Similar approaches offer the potential to support 
understanding of multiple sectors and of action required 
across sectors—for example, for more effectively manag-
ing natural resources and building more sustainable cities 
that promote both human and planetary health.

Limitations
The current study presents a number of limitations.

Despite efforts to recruit and interview all 24 workshop 
attendees, only 75% were available and willing to partici-
pate in a follow-up interview. It is possible that those who 
responded were those who found the workshop particu-
larly useful or impactful. Additionally, although the diver-
sity of participants’ backgrounds represents an important 
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feature of this study, our goal was not to analyse the rela-
tionship between participants’ demographic or profes-
sional backgrounds and their workshop experience. The 
process of developing causal loop diagrams and feedback 
loops were conducted in groups, by design. Therefore, it 
is not possible to make an analysis based on individual 
contributions. As this is a qualitative approach with a 
small number of subjects, by design it is not possible to 
evaluate the representativeness of participants’ sectors. 
Rather than highlight individual contributions or repre-
sentativeness of participants and groups, our objective 
was not to be exhaustive on how the workshop can have 
objective impacts in participants’ lives but to observe the 
experiences of participants as a whole and the complexity 
and creativity that could arise from this activity.

Interview questions about the continued use of systems 
thinking tools and the participants’ current work were 
also self-reported, and as such are potentially unreli-
able indicators of actual use. While the interviews were 
conducted 12  months after the workshop, in an effort 
to reduce potential positive bias from the immediate 
enthusiasm produced at the workshop, this delay may 
itself have caused a high recall bias by differences in the 
accuracy or completeness of the recollections retrieved. 
We also recognize missed data collection opportunities 
that would have enriched our data analysis, such as pre-
workshop and immediately post-workshop surveys or 
interviews.

One advantage of community-based research tech-
niques is the capacity to engage diverse perspectives to 
achieve an improved understanding of complex systems 
and the forces driving health disparities [49]. Future 
CBSD workshops might orient the selection of par-
ticipants based on observed health disparities in Latin 
American urban contexts in order to create space for dis-
cussions of the factors and processes behind these dispar-
ities, as well as potential solutions to mitigate inequities.

Finally, it was beyond the scope of this study to empiri-
cally assess changes to the policy or research processes 
related to food and transport systems in Brazil as a result 
of the workshop. Nor did we attempt to observe the 
workshop’s impact on the development or implementa-
tion of specific policies or interventions. Such an assess-
ment, if feasible, would require a longer-term monitoring 
process involving ongoing policy surveillance, in addition 
to systematic and sustained follow-up with individual 
participants. Future efforts could focus on identifying key 
moments for urban policy and program development in 
order to orient the implementation of CBSD workshops 
for urban planners and policy-makers involved in these 
processes.

Conclusions
The use of systems science modelling approaches in 
public health is often introduced in the context of 
research. This study presents initial support for further 
exploration of the use of a participatory approach to 
systems science—CBSD—for a different purpose: nar-
rowing the gap between scientific knowledge and real-
world policies and their implementation. The CBSD 
workshop attendees we interviewed indicated that both 
the systems thinking tools introduced and the process 
of participatory modelling allowed them to generate 
a shared understanding of a complex issue and create 
new relationships with others, besides creating space 
for disagreement and constructive dialogue.

Additionally, this work demonstrates an approach to 
evaluating CBSD applications with diverse stakehold-
ers, and provides additional support for urban health as 
a unifying framework for understanding complex urban 
environments as they relate to transportation and food 
systems. The tools and methodology developed may be 
of interest and use for other CBSD initiatives and con-
texts. Their strategic and effective application may serve 
to bring together researchers and policy-makers from 
across sectors, support dialogue and mutual learning, 
and promote systems thinking about effective policies 
and interventions to improve urban health, equity, and 
sustainability.
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