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Abstract

Background: An increase in the frequency and severity of extreme weather and poor air
quality events due to anthropogenic climate change has resulted in negative implications
for human and planetary health. Understanding the role of local public health units in the
development and implementation of community-based climate change adaptation
initiatives can minimize the health impacts of climate change and enhance community
resilience. This study aimed to explore the facilitators and barriers to intersectoral
collaboration for Network partners of the Waterloo Region Heat, Cold and Air Quality
Network (WRHCAN), a public health led climate adaptation initiative.

Methods: A community engaged research approach informed the study design and
community-academic partnership between the University of Waterloo and Region of
Waterloo Public Health (ROWPH). A case study methodology was applied to explore the
processes of intersectoral collaboration in the context of the WRHCAN. Data sources
included a focus group with ROWPH, 13 semi-structured interviews with Network partners,
participant observation of two Network meetings, and a document review of selected
WRHCAN internal documents. Recruitment was facilitated by ROWPH, and data collection
and analysis were guided by the Bergen Model of Collaborative Functioning, a theoretical
framework for intersectoral collaboration. All interviews were audio-recorded using Teams
and transcribed verbatim. Interview data were thematically analyzed using a hybrid
inductive-deductive approach.

Results: Network partners identified several facilitators and barriers, as well as contextual
factors influencing intersectoral collaboration in the WRHCAN. For Network partners,
facilitators included alignment with WRHCAN objectives, coordination by ROWPH,
usefulness of communication products, and information and resource sharing with other
Network partners. Barriers included accessibility of information and resources for
vulnerable populations, and the need for more tailored training and response by frontline
staff. Contextual factors included the housing and affordability crisis impacting Waterloo
Region and the need to address the specific challenges of those experiencing substance
use challenges, mental health concerns, and/or homelessness.

Conclusion: This study highlighted intersectoral collaboration as an approach that can be
leveraged by local public health units in the design and implementation of community-
based climate change adaptation initiatives. This study provides insights into the
facilitators and barriers experienced by WRHCAN Network partners. The findings from this
study can inform future climate change adaptation efforts that utilize intersectoral
collaboration.
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Chapter 1: Introduction

For this thesis research project, | explored the facilitators and barriers to intersectoral
collaboration in a public health led community-based climate adaptation initiative —the
Waterloo Region Heat, Cold and Air Quality Network (WRHCAN). In this chapter, | will
provide a synthesis of selected literature on health and climate change broadly, followed
by the role of public health as it relates to climate change adaptation, and finally
intersectoral collaboration in health promotion to situate and contextualize the research
study within a body of academic literature.

1.1 Health and climate change

Anthropogenic climate change poses an existential threat to Earth’s biodiversity and
planetary systems and has significant negative impacts on human health (Calvin et al.,
2023; Kareiva & Carranza, 2018; McMichael, 2013; Rockstrom et al., 2009; Romanello et
al., 2022). Climate change has increased the frequency and severity of extreme
temperature and poor air quality events, such as heat waves, wildfires, violent storms,
floods, and drought (Calvin et al., 2023; Romanello et al., 2024). This has resulted in
excess morbidity and mortality, and has had adverse health impacts on mental health and
well-being (Calvin et al., 2023; Dodd et al., 2018; Romanello et al., 2024). Given the current
trajectory of global fossil fuel emissions, the negative impacts of climate change on
population health are unavoidable; however, building climate-resilient health systems
through improved risk reduction, preparation, response, and recovery can reduce or
prevent some of the health risks (Ebi et al., 2021b). It is relatively recent that climate
change has begun to be considered a public health emergency (Solomon & LaRocque,
2019). Afocus on the human health impacts of climate change resulting from extreme
temperature and poor air quality events may be what is needed to spur greater climate
action and policy change (Sheehan, 2022).

1.1.1 Health impacts of climate change

The health impacts of climate change are wide-ranging, in part due to the ways in which
climate change interacts with other environmental, social, and political factors, such as
population growth, urbanization, land use changes, and availability of freshwater
resources, to name just a few (Haines et al., 2006; Liu et al., 2023; Ofremu et al., 2025).
Health risks posed by climate change include mentalillness, malnutrition, allergies,
cardiovascular diseases, infectious diseases, injuries, respiratory diseases, and poisoning
(Romanello et al., 2024; S. Tong & Ebi, 2019; Yenew et al., 2025). These health risks are
influenced by a combination of direct (e.g., storms, drought, flood, heatwave) and indirect



effects (e.g., water quality, air pollution, land use change, ecological change), as well as
the social dynamics (e.g., age, gender, health status, socioeconomic status) of the specific
population in question (Negandhi et al., 2025; S. Tong & Ebi, 2019). The negative health
impacts of climate change are not distributed equally in a population, but often reflect
underlying inequitable social structures and existing social vulnerabilities (Li et al., 2023a).
Specifically, the physical and mental health impacts of climate change disproportionately
impact people with low socioeconomic status, children, older adults, pregnant women,
communities of color, Indigenous peoples, vulnerable occupational groups, people with
disabilities, and people with chronic or preexisting medical conditions (Crimmins et al.,
2016; Li et al., 2023b; White et al., 2023a). Epidemiological studies have demonstrated the
relationship between extreme heat and air pollution attributed to climate change with
increased mortality and morbidity (Ebi et al., 2021a; Goldberg, 2008; Hamanaka & Mutlu,
2018). More recently, research has focused on exploring the connection between climate
change and mental health impacts (Charlson et al., 2022; Hayes et al., 2018; White et al.,
2023b). As a result of climate change, Canada is experiencing warming at twice the global
average, with future heat-related mortality projected to increase by as much as 10.7% by
2090 (Health Canada, 2025; Hebbern et al., 2023). Understanding and being prepared for
the health impacts of climate change is essential for maintaining population health at the
local as well as the national and global levels.

1.2 Public health and climate change adaptation

A commonly cited definition of public health dating back a century defines public health as
“the art and science of preventing disease, prolonging life and promoting health through
the organized efforts of society (Winslow, 1920).” Having a shared understanding of public
health is important for being able to respond to contemporary challenges, such as those
posed by climate change, and can potentially lead to more timely climate action (Azari &
Borisch, 2023). In Canada, public health is a shared responsibility between the provincial,
territorial, and federal governments. Local public health units play an important role in
being the institutions responsible for taking action at the local level (Plante et al., 2023).
There are six essential public health functions that define the key activities of public health
systems: health promotion, health surveillance, health protection, population health
assessment, disease and injury prevention, and emergency prediction, preparedness, and
response (Public Health Agency of Canada, 2022). Public health plays a critical role in
responding to climate change through each of these six functions (Public Health Agency of
Canada, 2022). For instance, examples related to health surveillance include collecting
data on disease incidence for Lyme disease, West Nile virus or syndromic surveillance for
heat-related illnesses in emergency departments (Public Health Agency of Canada, 2022).
Local public health units are uniquely positioned to develop effective responses that take
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into consideration the interaction between human and environmental health through their
scope of work, which includes risk management, preparation, and public communication
(Gough et al., 2016).

Action on climate change can be divided into two broad categories: mitigation and
adaptation. While mitigation aims to reduce or eliminate greenhouse gas emissions to limit
future climate change, climate adaptation seeks to respond to current and predicted
future climatic scenarios, with the aim of reducing negative health impacts of climate
change. Effective adaptation and adaptive strategies to respond to climate change health
risks require collaboration between diverse stakeholders and community members
(Joseph et al., 2023). The 2015 legally binding international treaty on climate change, also
known as the Paris Agreement, included adaptation as a critical component in the global
response to climate change. Climate adaptation can be described broadly as interventions
that seek to minimize the health impacts of climate change and enhance resilience (Brink
et al., 2024). In Canada, there is a lot of variability across jurisdictions both in terms of
health adaptation type (e.g., capacity building, management planning and policy, practice
and behaviour, information, warning or observing systems, vulnerability assessment) and
whether an action is still in the planning stages or has been implemented and this has
implications for population health (Austin et al., 2015; Biagini et al., 2014). While
adaptation actions may be implemented at the local level through the actions of local
public health units, these actions are often shaped by federal and provincial or territorial
guidelines and funding (Austin et al., 2015). The role of local public health unitsin
translating policy to action means that learning from different contexts can inform the
development of future climate adaptation initiatives. For instance, lessons learned from
the 2021 heat dome event in British Columbia informed public health planning and
response activities in other communities across Canada (Henderson et al., 2022).

Research on the impact and effectiveness of climate change adaptation initiatives on
health outcomes is limited (Berrang-Ford et al., 2021; Brink et al., 2024; Jabakhanji et al.,
2022; Luyten et al., 2023). Understanding the effectiveness of various climate adaptation
initiatives and theirimpact on health is important because it ensures that policies and
programs are appropriate to the specific context and are supporting population health.
Evaluations of climate adaptation initiatives can support evidence-based decision-making
and contribute to bridging this research gap in the climate adaptation literature (Berrang-
Ford et al., 2021). Evaluating climate change adaptation initiatives is challenging for
several reasons (Alderwick et al., 2021; Joseph et al., 2023). One of the challenges is
related to attribution of positive outcomes to a specific program because of the many up-
and down-stream factors that impact climate change adaptation initiatives, such as the
impact of climate change at a local level and the specific community context that has been
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shaped by various policy decisions (Joseph et al., 2023). Additionally, organizational
barriers to conducting evaluations, such as the perceived need and feasibility of an
evaluation, availability of funding and expertise, and willingness to learn from an
evaluation, may impact whether an evaluation of a climate adaptation initiative is
conducted (Moser & Ekstrom, 2010). Examples from the adaptation literature provide
some insights into how researchers are studying effectiveness of climate adaptation
initiatives and this can inform evaluation efforts (Owen, 2020).

1.2.1 Vulnerability assessments

Climate change and health vulnerability assessments have been used by the public health
sector as a tool to develop an understanding of climate-health risks for local/regional
populations under projected future climate scenarios (Buse, 2018; Ebi et al., 2006). These
assessments are used to support adaptation planning processes to reduce climate-health
risks (Brown et al., 2011). Understanding vulnerability to climate change is a precursor to
developing effective adaptation strategies to respond to extreme temperature and poor air
quality events (Fussel & Klein, 2006; Ontario CCHVAA Guidelines, 2016; Wang et al., 2014).
Climate change vulnerability and adaption assessments help inform local programs and
policies by considering current and future climate risks (Ontario CCHVAA Guidelines,
2016).

A climate change and health vulnerability assessment was recently completed for the area
spanning Waterloo Region, Wellington County, Dufferin County, and the City of Guelph
(Buse et al., 2022). The report included a description of the methodology used to identify
health vulnerability to climate change in the focus regions; a review of public health
evidence related to climate-health risks (e.g., extreme temperatures, ultraviolet radiation,
extreme weather, food- and water-borne illnesses, air quality, vector-borne diseases, and
mental health); and a rapid risk assessment related to each of the climate-health risk
areas. The purpose of the report was to support the development of adaptation and
mitigation initiatives to reduce vulnerability. The Climate Change and Health Vulnherability
Assessment (CCHVA) for Waterloo Region, Wellington County, Dufferin County, and the
City of Guelph identified extreme heat as the highest priority climate-health risk now and
into the future (Buse et al., 2022). Extreme heat events pose a significant risk of morbidity
and mortality, even with a short exposure period and are especially serious for vulnerable
groups, such as older adults, people with chronic health conditions, and those living alone
or socially isolated (Bassil & Cole, 2010; Hess et al., 2023; Mayrhuber et al., 2018). Hess
and colleagues (2023) have pointed to extreme heat event (EHE) preparedness and heat
action plan (HAP) development as fundamental activities in the development of climate-
resilient health systems and a site for public health action. An understanding of the



current and projected climate-health risks gained through a vulnerability assessment can
lead to the development of adaptation strategies that are contextually appropriate and
support communities in being climate resilient.

1.2.2 Adaptation strategies

Communities are engaging in a wide range of activities to support mitigation and
adaptation efforts (Gupta & Shukla, 2024; Zimmerman & Faris, 2011). Adaptation
strategies are often developed to reflect local needs and priorities (Zimmerman & Faris,
2011). Examples of adaptation strategies include climate resilience plans to support
emergency preparedness and response or heat action plans to support greater public
awareness of heat waves through early warning systems (Gupta & Shukla, 2024). In the
North American context, cooling centres are a common adaptation intervention in many
cities and communities (Dearman et al., 2025). However, the first systemic review to
assess the evidence-base for the public impact of cooling centres on heat-related health
outcomes only found five published studies of low to moderate quality (Dearman et al.,
2025). The study authors cautioned that this does not mean that there are no benefits to
cooling centres, but that more research would need to be completed to conclusively
determine public health benefits of cooling centres. Another study took a different
approach by exploring the barriers and opportunities related to access and use of cooling
centres from user and service provider perspectives in the metro Vancouver region of
British Columbia (Yoon et al., 2025). The study found several barriers including residents’
concerns related to access (e.g., safety concerns around public spaces and stigma around
intended users of cooling centres), operational barriers (e.g., awareness about the
centres), and infrastructural barriers (e.g., transit-related challenges). The study authors
found that the voluntary use of cooling centres for cooling was low, possibly related to the
tensions between individuals preferring to exercise their personal agency and the available
cooling centres not being a good fit for their needs (Yoon et al., 2025). Given that cooling
centres are a frequently implemented climate adaptation in North America, evaluation
research can contribute to our understanding of the effectiveness of this climate
adaptation strategy to reduce vulnerability to extreme heat.

1.3 Intersectoral collaboration and health promotion

Intersectoral collaboration, also referred to as multisectoral action or intersectoral action,
is a strategy promoted by several institutions, including the World Health Organization, the
Public Health Agency of Canada and the Canadian National Collaborating Centre for
Healthy Public Policy (Chircop et al., 2015). Research on intersectoral collaboration exists
in fields other than public health research, such as political science, public administration,
and environmental sciences, and theories from these diverse fields has informed thinking
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on intersectoral action in public health (Mondal et al., 2021). In a health promotion
context, intersectoral collaboration is about building and strengthening networks within
the health sector and also between health and other sectors, such as agriculture,
education, and transportation, amongst others (Corbin et al., 2018; De Jong et al., 20283;
Koelen et al., 2012). A definition that is useful in the context of this research project comes
from the WHO, which defines intersectoral action as “the involvement of several sectors in
developing and implementing public policies intended to improve health, equity, well-
being and other policy outcomes” (Working Together for Equity and Healthier Populations,
2023, p.5). Various terms have been used to describe intersectoral partnerships, such as
alliances, coalitions, consortiums, collaborations, partnerships and networks (Dubois et
al., 2015; Parent & Harvey, 2009). Climate change is a complex, multi-causal problem that
requires multiple sectors and organizations working in collaboration to address
intersecting and overlapping challenges (Rutter et al., 2017). Due to the way climate
change impacts multiple sectors, a systems-based approach is needed to address the
adverse health risks posed by climate change (Bowen & Ebi, 2015). This thesis aims to
contribute to the emerging body of literature on climate change adaptation (Hossain, 2025;
Shakya & Khan, 2025) through a case study of a public health coordinated climate change
adaptation initiative that leverages intersectoral collaboration.

Several reviews have been published to date that synthesize current understandings of
intersectoral collaboration in health promotion partnerships (Alderwick et al., 2021; Corbin
et al., 2018; Foster-Fishman et al., 2001; Ndumbe-Eyoh & Moffatt, 2013; Roussos &
Fawcett, 2000; Seaton et al., 2018; Wiggins et al., 2021; Zakocs & Edwards, 2006). In a
narrative synthesis review, Corbin et al. (2018) used the Bergen Model of Collaborative
Functioning (BMCF) as the analytic anchor to examine the processes that support and
inhibit partnership functioning in the health promotion literature. The synthesis of findings
across different studies provides a more nuanced understanding of the processes that
shape intersectoral collaboration and resulted in recommendations for best practices for
practitioners (Corbin et al., 2018). A systematic review combined two different theoretical
frameworks, the Parent and Harvey model (Parent & Harvey, 2009) with the BMCF (Corbin
& Mittelmark, 2008) to identify the characteristics of successful intersectoral partnerships
that lead to synergistic outputs (Wiggins et al., 2021). They found that the elements
represented by the selected frameworks were reflected in the literature, but that some
aspects were not captured, such as ongoing sustainability of partnerships (Wiggins et al.,
2021). There is some consensus that successful partnerships result in synergy (Corbin et
al., 2018; Corbin & Mittelmark, 2008; Lasker & Weiss, 2003) through the “pooling and
exchange of diverse and complementary resources” to better achieve common goals (Holt
& Aveling, 2023, p.1). Intersectoral collaboration is also an aspect of the Health in All



Policies approach, which is a strategy to improve population health and health equity by
addressing the social determinants of health (Guglielmin et al., 2018; World Health
Organization, 2013). An intersectoral approach contributes to improved health and well-
being for communities by addressing the social determinants of health. This approach is
particularly suited for complex public health challenges, such as those posed by climate
change. While intersectoral collaboration has been studied extensively in different
settings, there are few studies specifically focused on intersectoral collaboration to
facilitate climate adaptation initiatives from a public health perspective.

1.3.1 Theoretical frameworks of intersectoral collaboration

In the field of health promotion, several different theoretical frameworks pertaining to
intersectoral collaboration have been described in the literature. Some of these
frameworks include the Community Coalition Action theory (Kegler et al., 2010), the
Healthy Alliances Framework (Koelen et al., 2012), the Parent and Harvey model (Parent &
Harvey, 2009) and the Bergen Model of Collaborative Functioning (BMCF) (Corbin &
Mittelmark, 2008). The theoretical models seek to identify elements that lead to the
success of a collaboration or partnership and those factors that hinder collaborations.
Different theoretical frameworks conceptualize intersectoral collaboration in slightly
different ways. For instance, the Healthy Alliances framework has identified institutional
factors, (inter)personal factors, and the organization of the coalition as being the three
areas that affect collaboration (Koelen et al., 2012). In contrast, the Parent and Harvey
(2009) modelincludes three main components: the antecedents, the management, and
the evaluation of a partnership, as well as several sub-components within each
component. Researchers have also merged and adapted frameworks to better respond to
specific research contexts or to better answer a research question. For example, Raftery et
al. (2022) adapted the BMCF using elements from the literature not captured by this
framework in order to understand and evaluate a global health partnership in the United
Kingdom. This suggests that theoretical frameworks can provide a starting point to
understand intersectoral collaboration but may benefit from refinements specific to a
particular research context.

1.3.2 Bergen Model of Collaborative Functioning (BMCF)

The BMCF is a theoretical framework that conceptualizes intersectoral collaboration as a
system that consists of inputs, throughputs, outputs, and feedback components (Corbin &
Mittelmark, 2008). The BMCF defines partnership inputs as the mission, partner resources
(skills, expertise and networks), and financial resources. The throughputs consist of four
different elements that shape the collaboration: interaction between the inputs,
leadership, roles and structures, and communication practices. Partnerships require both
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maintenance activities that relate to administrative tasks that support the ongoing
collaboration and production activities that are the tangible results of a collaboration and
take place within and are shaped by the collaborative space. The outputs of a collaborative
partnership can be evaluated as additive, antagonistic, or synergistic (Corbin & Mittelmark,
2008).

| selected the Bergen Model of Collaborative Functioning (BMCF) as the theoretical
framework to inform my thinking around intersectoral collaboration in the context of the
WRHCAN. The BMCF has been empirically tested in health promotion programs and may
be the most widely used framework for analyzing partnership functioning (Raftery et al.,
2022), which informed my decision to use the BMCF as an analytical tool during the data
analysis process. The BMCF has also been used in partnership evaluations as a tool to
understand and improve existing processes within partnerships (Corbin & Mittelmark,
2008). As this research included an evaluation of an intersectoral partnership, the BMCF
was selected to support the study.

1.4 Study context and research objectives

1.4.1 Case description

The study takes place in Waterloo Region in Southwestern Ontario. Waterloo Region
includes the cities of Cambridge, Kitchener, and Waterloo, and the rural townships of
North Dumfries, Wellesley, Wilmot, and Woolwich. In recent years, the Region has seen
significant population growth. Based on the past 15 years of population data, the Region’s
population has grown at an average of 1.5 percent per year (Region of Waterloo, n.d.). As of
year-end 2024, the total population of Waterloo Region is estimated to be 678,170, which
includes post-secondary students (Region of Waterloo, n.d.). Like much of the rest of
Ontario and Canada, the housing crisis has also impacted Waterloo Region (Petric et al.,
2024). The housing crisis is in part due to population growth but also a lack of housing
supply and appropriate housing options (Petric et al., 2024). Waterloo Region has also
experienced recent climate-change related extreme temperatures (Kuivenhoven, 2024)
and poor air quality due to wildfire smoke (Pavia, 2025). The Region has begun to take
steps to address climate change, including conducting a Climate Change Health and
Vulnerability Assessment (Buse et al., 2022).

The Waterloo Region Heat, Cold and Air Quality Network (WRHCAN) is the focus of this
study. Waterloo Region’s Community Climate Adaptation (CCA) Plan describes the
WRHCAN as one current action being taken to support the goal of helping vulnerable
populations avoid or reduce experiencing health-related risks of extreme weather and
temperatures (Regional Municipality of Waterloo, 2019). The Region of Waterloo is



implementing a wide range of practices that fall under adaptation, which are described in
the CCA Plan. A few examples include having heat- and weather-related policies for
workers, collaborating with community partners, such as the Emergency Management
Office and Wellbeing WR to support mental health and wellbeing, and having emergency
kit information available via the AlertWR.ca website.

The WRHCAN is coordinated by Region of Waterloo Public Health (ROWPH) and consists
of approximately 36 Network partners who represent municipal and regional government
departments and community-based organizations focused on providing health and social
services within Waterloo Region. Some Network partners offer what are referred to as
Warming, Cooling and Clean Air Spaces (WCCA Spaces). The terminology of “WCCA
Spaces” is specific to the WRHCAN and was recently introduced by ROWPH. WCCA
Spaces are generally public spaces, although private businesses can also offer WCCA
spaces. These spaces are open during regular business hours. An interactive map is
available online with information on the 53 available sites:
https://experience.arcgis.com/experience/b85000514c104d1ea675f7b2f41b7008/ ([Map],
n.d.). Sites are distributed throughout Waterloo Region. Locations include recreation
centres, administrative buildings, libraries, and museums. The majority of WCCA spaces
are libraries and recreation centres. Some sites are only available to the public when a
heat or cold warning is issued by Environment and Climate Change Canada, while others
are open to all members of the public regardless of any special weather statements.

The main objectives of the Network are to strengthen community resilience through
effective community preparedness and response; facilitate knowledge exchange and
resource sharing; increase community capacity through enhanced skills and knowledge to
respond to climate change related weather events; and to address local needs and
community-specific challenges (internal WRHCAN Terms of Reference document, 2025).
Poor air quality due to wildfire smoke was identified as an emergent concern following the
record-breaking wildfires in Ontario during the summer of 2023. The name of the Network
was recently changed to reflect the inclusion of this climate health risk consideration.
ROWPH coordinates the Network through bi-annual meetings and email bulletins (e-
bulletins), maintains an interactive map of WCCA Spaces, maintains documentation and
contact information related to the Network, and shares health information and resources
with the public and with community partners. Network partners may offer WCCA Spaces
although not all partners do. All Network partners may participate in knowledge exchange
opportunities, share health-related information with staff and/or the public, and inform
ROWPH if heat, cold, and/or air quality related illnesses/injuries are observed.


https://experience.arcgis.com/experience/b85000514c104d1ea675f7b2f41b7008/

ROWPH expressed an interest in evaluating partnership functioning within the WRHCAN to
the research team from the University of Waterloo School of Public Health led by Dr.
Warren Dodd. To better understand the context of the WRHCAN’s development, and build
a conceptual foundation for the thesis research that follows, a focus group with ROWPH
was held to understand key events that shaped the WRHCAN and to clarify evaluation
objectives. A semi-structured interview guide and a timeline mapping activity were used to
guide the conversation between the University of Waterloo research team and ROWPH
partners to understand the context and decision-making process that shaped the
WRHCAN. The WRHCAN originated in 2010 when it began as a network of “heat partners”
made up of Community Emergency Management Coordinators, fire chiefs, and other
emergency management leads. The original network continued to grow through word of
mouth. The WRHCAN has evolved over time to reflect community needs and priorities. As
climate change impacts become more severe, it becomes increasingly important to be
able to respond to local climate-health risks through appropriate climate adaptation
initiatives. The WRHCAN is an illustrative case to explore the processes that shape
intersectoral collaboration in a climate adaptation initiative.

1.4.2 Research partnership

A previous research-evaluation project in 2023-2024 established a research relationship
between the University of Waterloo research team that would go on to be involved in the
WRHCAN project in partnership with ROWPH. That research relationship resulted in
discussions around a possible future project supporting the ongoing climate-health work
coordinated by ROWPH. The current research study that is the basis of this thesis evolved
out of those conversations between the research team and ROWPH and the need to
understand partnership functioning in the WRHCAN.

1.4.3 Rationale and research objectives

This study seeks to explore intersectoral collaboration in the context of the WRHCAN. The
research question is: What are the facilitators and barriers to intersectoral collaboration in
a community-based climate adaptation initiative in Waterloo Region? The objectives of this
research were to: 1) explore Network partners’ experiences of participating in the
WRHCAN, and 2) explore the perceived facilitators and barriers to providing supports and
services within the scope of adaptation activities provided by the WRHCAN.

This research makes two important contributions related to the role of intersectoral
collaboration in offering heating, cooling, and clean air spaces in the North American
context. Firstly, this study describes the processes of intersectoral collaboration that
influence the WHRCAN through the perspective of Network partners. Network partners are
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uniquely positioned to provide insights related to intersectoral collaboration in the context
of this climate adaptation initiative. Understanding the processes that shape intersectoral
collaboration through research and evaluation can support planning and decision-making.
Secondly, this study contributes to the available evidence base to support the
development of evidence-based policies and practices to respond to climate-health risks
(Hess et al., 2014). This study represents the first evaluation of the WRHCAN. The results of
this study can inform the future direction and development of the WRHCAN and more
broadly, contribute to reducing barriers to implementation of action on climate change in
other contexts (Fears et al., 2021).
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Chapter 2: Methods

2.1 Research approach and methodology

2.1.1 Community-engaged research and community-academic partnerships

This research study leveraged an established community-academic partnership between
Dr. Warren Dodd’s research team at the University of Waterloo and the Region of Waterloo
Public Health (ROWPH) to explore intersectoral collaboration in the context of a public
health coordinated community-based climate adaptation. ROWPH was interested in
having the research team evaluate partnership functioning in the Waterloo Region Heat,
Cold and Air Quality Network (WRHCAN). Guided by a community-engaged research
(CENnR) approach, the research team collaborated with ROWPH to conduct an evaluation
of the WRHCAN and explore the processes of intersectoral collaboration in this context.

CEnR exists along a continuum involving different levels and forms of community
involvement that may vary at different stages of the research process (Key et al., 2019).
CEnR falls under the broader research umbrella of community-based participatory
research (CBPR). The principles underlying CBPR —relationship building, trust, open
communication, co-learning, shared power, resources, and decision-making between
researchers and community partners — remain the same for different levels of CEnR (Irby et
al., 2021; Israel et al., 1998; London et al., 2020; Rhodes et al., 2018; N. B. Wallerstein &
Duran, 2006). The inclusion of community members and representatives from community
organizations may improve the design and implementation of a research project (Rhodes
et al., 2018). This approach can result in findings that are more contextually relevant and
culturally appropriate, contributing to sustained improvements in community and
population level health (Rhodes et al., 2018). A CEnR approach enables meaningful
participation in the research process by community partners that aligns with community
capacity to participate (Key et al., 2019; London et al., 2020). The goals of public health
research conducted using a CEnR paradigm vary; however they often prioritize increasing
health equity, reducing health disparities, and improving overall community and
population-level health outcomes (Irby et al., 2021).

Working on a community-engaged research project can also help emerging scholars gain
valuable skills as they navigate the strengths and challenges of a community-academic
partnership (Nelson & Dodd, 2017). My experience of working on this research project was
shaped by my role as a graduate student researcher within a broader research team.
Having an experienced researcher guiding the partnership provided me with an opportunity
to observe and learn from their experiences of navigating community-academic
partnerships. | also experienced the challenge of conducting research that contributes to
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the scholarly literature on intersectoral collaboration while providing useful results for
community partners (i.e., ROWPH and the WRHCAN), all within the timeline of a Masters
program. | appreciated the team approach that a community-academic partnership
encouraged for the opportunities to collaborate with other graduate students on all
aspects of the research process and the ways in which this supported the ability to be
reflexive through ongoing discussions on methodological issues and during the data
analysis process.

Conceptualizing CEnR on a continuum is particularly useful for understanding how
researchers and community partners can engage in the research process when developing
a community-academic partnership, as was the case for this research project (Key et al.,
2019). This research project falls somewhere in the middle of the continuum described by
Key et al. (2019) in that it involved community consultation with ROWPH, both in the
identification of key objectives for the process evaluation and in the facilitation of
participant recruitment for data collection. Ongoing efforts towards relationship-building
during meetings further built trust and facilitated the research process (e.g., incorporating
feedback from ROWPH on interview guides).

2.1.2 Qualitative case study and partnership evaluation

| used a qualitative case study methodology to explore intersectoral collaboration in the
context of the WRHCAN. A case study methodology is an appropriate choice for
exploratory research questions that ask “how”, “what”, and “why” questions in order to
explore an issue or phenomena in-depth and in context (Baxter & Jack, 2015; Crowe et al.,
2011; Sibbald et al., 2021). There are three main types of case studies: intrinsic,
instrumental, and collective (Stake, 1995). An instrumental case study approach was used
for this research project as the focus was on the phenomenon of interest rather than the
uniqueness of the case. In this case, the phenomenon of interest is intersectoral
collaboration and the unique case is the WRHCAN. Providing warming, cooling, and clean
air spaces as an adaptation to climate change health risks is not a unique climate
adaptation. However, the role of public health leadership in coordinating and
communicating with diverse organizations may be of interest in furthering climate
adaptation efforts in other communities. An instrumental case study also allows for
research findings to be used to refine existing theoretical frameworks, which is another
potential contribution of this research study (Stake, 1995).

Case study research involves defining the case and identifying the phenomenon of
interest. Cases need to be bound by time and place (VanWynsberghe & Khan, 2007). The
starting point for this research project was the ROWPH’s interest in an evaluation of the
WRHCAN to understand the functioning of the Network from the perspective of Network
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partners. The WHRCAN was selected as the case because of its function within Waterloo
Region as one initiative to support climate change adaptation. An effective adaptation
response enhances adaptive capacity, strengthens resilience, and reduces vulnerability to
climate change (Owen, 2020; Singh et al., 2022). Evaluating the effectiveness of climate
change adaptations and engaging in knowledge translation is essential for making
evidence-based policy decisions in public health (Hess et al., 2014). A range of tools and
methods are available to public health actors to support climate and health related
policies and actions, such as health impact assessments, vulnerability and adaptation
assessments, conceptual frameworks (e.g., the Driver, Pressure, State, Exposure, Effect,
Action (DPSEEA) approach for modifying green spaces), and participatory approaches
(Tools and Methods for Integrating Health into Climate Change Adaptation and Mitigation
Policies and Strategies. Report, 2021). An evidence-based approach supported by case
studies can help to prioritize implementation of climate change adaptation efforts,
contributing to better population health outcomes (Neta et al., 2022).

2.2 Data Collection

The research team was comprised of Dr. Warren Dodd (supervisor), Dr. Laura Jane
Brubacher (post-doctoral scholar), Minal Waqar (PhD student), Hateem Noor (MSc
student), and me. Data collection was designed with the goals of collecting data to support
an evaluation of partnership functioning in the WRHCAN and to explore intersectoral
collaboration in a public health led climate change adaptation initiative. Data sources for
this research study included: a focus group with ROWPH, 13 semi-structured interviews
with participants, a document review, and participant observations made during the Spring
2025 bi-annual Network meeting. The 13 semi-structured interviews were the primary data
source analyzed for this thesis. The focus group, document review, and participant
observations served as important data sources to support broader contextual
understanding of the WRHCAN and to allow for a richer analysis process.

2.2.1 Research ethics

Research ethics approval was obtained from the Research Ethics Board (REB) of the
University of Waterloo (REB #47029). Ethics requirements shaped the participant
recruitment strategy and subsequent data collection.

2.2.2 Focus Group

Prior to beginning the recruitment process for the semi-structured interviews with Network
partners, the research team conducted a focus group with the staff team at ROWPH
responsible for coordinating the WRHCAN. The focus group was conducted in person at
the Region of Waterloo Public Health regional building at 99 Region Street in Waterloo. The
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focus group consisted of three ROWPH staff, which included two Health Promotion and
Research Analysts and a Manager. One of the Health Promotion and Research Analysts
had the longest and most direct experience with the WRHCAN and provided the majority of
context related to the history of the WRHCAN. Prior to holding the focus group, the
research team developed a focus group interview guide to better understand the past,
current, and future trajectory of the WRHCAN (see Appendix A). The objective of the focus
group was to use a timeline-building activity to map out key events in the history of the
WRHCAN to date. An open discussion followed the timeline building activity to better
understand WRHCAN activities and functioning. The focus group discussion provided
historical and institutional contextual information.

2.2.3 Semi-structured interviews

Interviews were conducted virtually using Microsoft Teams with WRHCAN Network
partners identified as Main Contacts. An internal Terms of Reference document describes
a three-tiered structure where Network partners are classified as Main Contacts,
Knowledge Exchange Partners, or Inform Only, based on their engagement level in relation
to Network activities. The Inform Only group receives e-bulletins sent out to all WRHCAN
members. Knowledge Exchange Partners are invited to meetings and receive program
updates, in addition to receiving e-bulletins. Individuals identified as Main Contacts, in
addition to the activities described above, are also involved in program consultation and
can influence decisions related to the WRHCAN. ROWPH maintains a contact list of
Network partners. The list shows 36 different organizations participating in the WRHCAN
with 70 individuals listed as Main Contacts. Of note, the Region of Waterloo was
represented by eight different regional departments and 27 individuals.

2.2.3.1 Participant recruitment

The research team developed a participant recruitment strategy with the goal of
interviewing a representative from each of the Network partner organizations to ensure the
depth and breadth of experiences were captured. Pragmatically, a target sample size of 20
was selected to achieve data saturation (Blaikie, 2018). An initial meeting was scheduled
with ROWPH partners to review the planned recruitment strategy. The Research Ethics
Board stipulated that the research team avoid directly contacting Network partners using
ROWPH'’s contact list to avoid potential privacy violations. Participant recruitment was
coordinated with ROWPH to ensure ethics requirements were followed. ROWPH, on behalf
of the research team, sent out initial and follow-up recruitment emails to Network
contacts. Once a potential participant indicated interest through an online form, a member
of the research team connected with them via email. An information letter was sent as part
of the recruitment emails and to all those indicating interest in participating. The principles
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of informed consent were followed. Written consent was collected prior to the interviews.
Ongoing consent to participate in the study was reviewed prior to beginning the semi-
structured interviews with participants.

The data collection phase was projected to begin in February 2025 and end in March 2025;
however, due to a slow uptake by Network partners to the interview request, a follow-up
email was sent on February 28, and data collection was extended until May 2025. Myself
and Hateem Noor conducted the interviews separately using the semi-structured guide
(see Appendix B). | conducted seven interviews and Hateem conducted five interviews.
The first two interviews were conducted by Dr. Dodd with Hateem in attendance. Over a
period of several weeks, three separate requests were sent by ROWPH on behalf of the
research team to encourage participation. Additionally, Dr. Dodd invited study
participation during evaluation updates provided during the Fall virtual and Spring in-
person Network meetings.

2.2.3.2 Interview guide development

The interview guide questions were developed with the research and evaluation objectives
in mind. ROWPH provided feedback on the interview guide which was taken into
consideration during revisions. Participants were asked questions related to the
WRHCAN'’s strengths, challenges, and areas for improvement. Participants were also
asked for their insights into the broader system-level capacity of the Region of Waterloo to
respond to health and social impacts related to extreme temperature and poor air quality
events. Interviews were anticipated to be between 45 minutes to one hour in duration and
were scheduled in one hour time slots. Interview duration varied, ranging from 17 to 57
minutes in duration (average=41 minutes). All interviews were audio recorded and
transcribed using the built in feature in Microsoft Teams. Transcripts were further checked
for accuracy and cleaned to produce verbatim transcripts by either myself, Hateem, or
Minal.

2.2.4 Document review

Several ROWPH internal documents were shared with the research team to assist with
understanding the structure and functioning of the WRHCAN. The ROWPH recently
developed a Terms of Reference document for Network members outlining objectives,
roles, and responsibilities; levels of engagement; and other key information to support
Network partners. Other key internal documentation included a document describing the
minimum requirements for Warming, Cooling, and Clean Air Spaces (WCCA Spaces).
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2.2.5 Participant observation of Network meetings

Research team members were invited to attend the online Fall and in-person Spring 2025
WRHCAN meetings. Observations made during the Spring 2025 meeting provided
additional context to better understand the scope of activities of the WRHCAN as well as
the priorities of Network members. These

2.3 Data Analysis

2.3.1 Thematic analysis

Data from the focus group, document review, and participant observation were used to
support a more thorough understanding of the contextual factors shaping the WRHCAN.
Analytic memos related to these data sources supported the subsequent analysis of the
semi-structured interview data. | used a hybrid inductive-deductive thematic analysis
approach to analyze the interview data (Braun & Clarke, 2006; Fereday & Muir-Cochrane,
2006). Thematic analysis is a flexible method used to identify patterns or themesin a
qualitative data set and interpret findings in relation to a research question (Braun &
Clarke, 2006). Themes capture something important in relation to the phenomenon being
researched (Braun & Clarke, 2006). In a hybrid inductive-deductive approach to thematic
analysis as described by Fereday and Muir (2006), the researcher analyzes the data set
with a coding manual informed by a relevant existing theoretical framework. A hybrid
inductive-deductive approach allows for inductive codes to be developed during the
coding process.

Phase 1: Familiarization with data and initial analysis

Prior to beginning the coding process, | familiarized myself with the data set. This took the
form of converting audio interview data to text during the transcription process. As |
cleaned transcripts, | lightly edited for clarity to produce verbatim transcripts (Corden &
Sainsbury, 2006). | wrote brief memos identifying moments in the interview transcripts that
appeared salient to the research question. Part of the familiarization process involved
reflecting on whether the interviews captured responses relevant to the research question
in order to course-correct, if needed, through a revised interview guide. After transcription
was complete, | read and re-read the interview transcripts several times to become more
familiar with the content of the interviews, both in terms of breadth and depth, and wrote
memos and summary notes for each interview. This also helped with assessing overall
data quality and in determining whether data saturation had been achieved during the data
collection process and the need to extend participant recruitment (Francis et al., 2010). |
completed a first round of coding in Microsoft Word by highlighting text and jotting down
codes using an inductive approach.

17



Phase 2: Generating initial codes

Braun and Clarke (2008) offer several pieces of advice related to this phase that | followed:
coding for as many potential themes as possible, coding extracts in a way that context was
still present, and being open to having codes fitin more than one theme. They also caution
researchers to remain aware of data that departs from the dominant story or pattern and to
capture those moments in the coding process.

| used the Bergen Model of Collaborative Functioning (BMCF) conceptual framework to
develop a priori codes for the coding manual to support a deductive approach to coding.
The three overarching code categories were based on the three categories within the
BMCEF: inputs, throughputs, and outputs. Within these categories, several sub-categories
were also included to reflect the constructs that define this conceptual framework.
Definitions for the codes came from scholarly articles that initially conceptualized the
BMCF or used the BMCF as part of the analysis (see Appendix C for the development of
themes from codes). The deductive parent codes derived from the BMCF were broad
enough to capture different aspects of intersectoral collaboration. There was alignment
between the BMCF model and the interview data which made it easier to develop inductive
child codes that were specific to the context of the WRHCAN. |tested the reliability of the
codes as defined in the codebook through closely collaborating with another research
team member (Fereday and Muir, 2006). A research team member (Minal Waqar) and |
coded two transcripts separately and then met to discuss our application of the codes and
to further define the codes. This process was repeated for every transcript (n=13). We
found that discussing the codes to define what would fit in one code category over another
helped clarify the code definitions beyond those provided in the literature. Through these
discussions and during each subsequent review of the data, inductive child codes were
developed and refined to reflect the data set. We discussed divergent coding decisions
and resolved them orally and documented the decision-making process in the transcript
documents.

Phase 3: Searching for themes

At this point, | began to think about the relationship between codes, between themes, and
between different levels of themes (Braun & Clarke, 2006). | used NVivo qualitative
analysis software to keep track of codes more systematically. | further refined the
codebook using definitions from the literature. This provided an opportunity to review the
transcripts once again and to adjust previous coding decisions if needed.

Phase 4: Reviewing themes

| reviewed the initial candidate themes to determine if any changes needed to be made and
considered ways to refine the thematic relationships in the data set. Themes that did not
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have enough data to be supported or that had data that varied greatly were removed and
other themes were combined to better reflect thematic categories. The concept of internal
homogeneity and external heterogeneity (Patton, 1990 in Braun and Clarke, 2008) was
considered —in other words, data within the themes should be similar and there should be
clear differences between data in different themes. In this phase, | reviewed the coded
data extracts to ensure they fit within the identified theme. In those instances where coded
extracts within a theme lacked a clear pattern, | reconsidered the codes, removed the
coded data extract, or modified the theme itself.

Phase 5: Defining and naming themes

The process of defining and naming themes was an iterative process that involved thinking
about how the coded extracts related to the research question. In this phase, my goal was

to ensure that each theme was distinctive and accurately reflected a specific aspect of the
data set (Ahmed et al., 2025; Braun & Clarke, 2006).

Phase 6: Manuscript preparation

Once the themes had been clearly defined, | began to prepare a written report of the
findings (Braun & Clarke, 2006). | aimed to present the themes in a coherent and clear
narrative using data extracts and analytic commentary to demonstrate how | interpreted
the data (Ahmed et al., 2025). The BMCF model served as an organizing analytic framework
to understand the facilitators, barriers, and contextual factors that shaped intersectoral
collaboration in the WRHCAN at different stages (i.e., inputs, throughputs, outputs). The
relationship between the codes and the development of themes and subthemes was
explored during the writing process (see Appendix C for a table showing the process of
moving from codes to themes).

2.3.2 Rigour, reflexivity and trustworthiness

Rigour, or as Guba and Lincoln termed, trustworthiness (1989 in Morse, 2015), in
qualitative research is an indicator of quality (Fereday & Muir-Cochrane, 2006; Johnson et
al., 2020; Patterson et al., 2023). There are established strategies for enhancing rigour in
qualitative research that | drew upon throughout the research cycle for this thesis
(Barusch et al., 2011; Hays et al., 2016; Patterson et al., 2023). | also considered the
appropriateness of the strategies | was using and theirimpact on the research process
itself (Morse, 2015).

An important component of demonstrating rigour is clearly documenting all aspects of the
research process and communicating this information to readers so that there is
transparency between the methods used and the findings of a research project (Fereday &
Muir-Cochrane, 2006). Decisions related to study design were carefully thought through
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and recorded in process documents (e.g., participant recruitment process). | also kept an
audit trail of memos and notes as | worked on transcribing, coding and analyzing the data.

Additionally, Roberts et al. (2019) suggested that the quality of the coding process
contributes to the rigour, validity, and reliability of the interpretations and analysis and
overall trustworthiness. | developed a preliminary codebook based on the BMCF to be
used by myself and a second coder from the research team and refined definitions for the
codes through an iterative process of reviewing the transcripts and the literature (DeCuir-
Gunby et al., 2011). Minal Waqar, the second coder, and | met regularly to review our
coded transcripts and this directly enhanced the coding quality as our discussions led to a
deeper understanding of the nuanced distinctions between codes (Zairul, 2025). Peer
debriefing also encouraged reflexivity as it created a space that allowed for questioning,
discussion, and reflection on our own biases and assumptionsin relation to the research
process (Van Draanen, 2017). The writing process supported the development of the final
themes as presented in this thesis manuscript as initial themes were revised through
further coding, joint code reviews, and reflexive peer debriefing.

2.3.3 Positionality statement

In order to demonstrate my engagement with an ethical research approach, | have
reflected on the six dimensions that are impacted by one’s social identities and
positionality (Secules et al., 2021). According to Secules et al. (2021), these six dimensions
include: research topic, epistemology, ontology, methodology, researcher-as-instrument,
and communication (see Appendix D for reflection prompts provided by Secules et al.
(2021) that informed this positionality statement).

This research study is about how individuals and communities are responding to the
negative health impacts of climate change. | returned to graduate school after a careerin
public education to work in the climate health space because of the personal stakes | felt
towards taking climate action. This is informed greatly by my identity as a mother to two
young children whose futures feel imperiled because of climate change. | recognize the
privilege of being worried for a future when so many are facing the impacts of climate
change now and do not have the luxury of feeling anxiety over the future.

My epistemological worldview is that knowledge is socially constructed (Phillips, 2023). |
know what | know by reading about what others have written about this topic and by what |
have learned through asking questions. This particular understanding of knowledge means
that qualitative research and semi-structured interviews are an appropriate way of
understanding the world — by asking questions of people with experience of the context
that | am interested in exploring. My epistemological view on how knowledge is
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constructed means that talking with the research team and with the participants during the
interview process, | am making meaning and analyzing the responses (Phillips, 2023).

My ontological worldview means that a case study methodology is an appropriate way to
better understand a theoretical construct, in this case, how intersectoral collaboration
functions within a health promotion partnership. | can only observe what | can directly
participate in —that may be through the meetings with the partners or what the
interviewees themselves choose to share.

As a graduate student, | am aware that my methodological choices will be guided through
collaboration with my supervisor and my own current understanding of the research
process. Choosing to be reflexive throughout the research process is an intentional choice
that | demonstrated by writing analytic memos, and maintaining a robust audit trail in order
to be able to trace coding decisions that were made in collaboration with other team
members. As a graduate student engaged in academic work, | have tried to demonstrate
academic practices that are understood to indicate rigour and validity.

| felt that it was important to build rapport with the participants during the interview
process (Knox & Burkard, 2009; Schmid et al., 2024). | relied on listening deeply and asking
follow-up questions where appropriate. | was very much an outsider to the work that the
participants were doing for their respective organizations and | believe conveying a curious
attitude helped build trust during our relatively brief encounter over Microsoft Teams. The
conventions of beginning the interview with a review of informed consent and closing the
interview with the next steps for the research project encouraged transparency and invited
the participants into the research process.

Thinking about positionality along these different dimensions has helped me be more
reflective about the implications my different social identities have for doing research. In
the writing of this thesis, | considered my usage of the word “vulnerable” and “unhoused”
to describe individuals and communities who previously might have been described as
“marginalized” or “homeless” and am cognizant of how language use may change even as
the social and structural factors remain the same.
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Chapter 3: Facilitators and barriers to intersectoral collaboration in a
community-based climate adaptation initiative: A case study of the
Waterloo Region Heat, Cold and Air Quality Network (WRHCAN)

3.1 Introduction

Anthropogenic climate change has significant negative impacts on human health (Calvin et
al., 2023; Romanello et al., 2022). Increased frequency and severity of extreme
temperature and poor air quality events, such as heat waves, wildfires, violent storms,
floods, and drought, has resulted in increased morbidity and mortality (Calvin et al., 2023;
Romanello et al., 2024). Much of the evidence supporting the connection between climate
change related extreme heat and air pollution and increased morbidity and mortality
comes from epidemiological studies (Ebi et al., 2021a; Goldberg, 2008; Hamanaka &
Mutlu, 2018). Climate change impacts health through direct (e.g., storms, drought, flood,
heatwave) and indirect pathways (e.g., water quality, air pollution, land use change,
ecological change), increasing health risks for mentalillness, malnutrition, allergies,
cardiovascular diseases, infectious diseases, injuries, respiratory diseases, and poisoning
(Dodd et al., 2018; S. Tong & Ebi, 2019). Existing societal inequities exacerbate the health
risks posed by climate change for vulnerable populations (Li et al., 2023a). For example,
people with low socioeconomic status, children, older adults, pregnant women, certain
communities of color, Indigenous peoples, vulnerable occupational groups, people with
disabilities and people with chronic or preexisting medical conditions are
disproportionately impacted by climate change impacts (Crimmins et al., 2016). Canada is
currently experiencing warming at twice the global average, making this an urgent concern
(Health Canada, 2025). The framing of climate change impacts on human health as a
public health emergency is relatively recent, and is intended to inspire more action on
climate change (Solomon & LaRocque, 2019). Developing appropriate responses to the
health impacts of climate change falls under the domain of climate change adaptation and
is an essential component of maintaining population health locally, nationally, and
globally.

Climate adaptation initiatives can be understood as interventions that seek to minimize
the health impacts of climate change and enhance resilience (Brink et al., 2024). Local
public health units have an important role to play in the development and implementation
of community-based climate adaptations given the scope of their work, which includes
risk management, preparation, and public communication (Gough et al., 2016; Plante et
al., 2023). Local public health actions are often guided and shaped by federal and
provincial or territorial guidelines and available funding (Austin et al., 2015). In Canada,
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there are several policy documents related to supporting adaptation (Canada’s National
Adaptation Strategy, 2023; Cooke et al., 2024).There are corresponding actions for each of
the six essential public health functions in developing a comprehensive response to
climate change (Public Health Agency of Canada, 2022). For instance, health surveillance
for a climate change related condition may involve focusing on data collection for Lyme
disease or West Nile virus, both of which have seen increases in incidence as mosquito
and tick vectors have expanded their territories North (Public Health Agency of Canada,
2022). Climate change and health vulnerability assessments are often a precursor to
developing context specific adaptation strategies based on current and future climate
risks (Fussel & Klein, 2006; Ontario CCHVAA, 2016). The public health sector has used
these types of assessments as a tool to support adaptation planning processes with the
goal of reducing climate-health risks (Buse, 2018; Ebi et al., 2006; Brown et al., 2011). A
Climate Change and Health Vulnerability Assessment for Waterloo Region, Wellington
County, Dufferin County, and the City of Guelph was recently conducted and one of the
main findings was that extreme heat was the highest-priority climate health risk now and
into the future (Buse et al., 2022).

Addressing the various intersecting and overlapping challenges posed by climate change
requires an intersectoral approach (Rutter et al., 2017). Intersectoral collaboration (ISC)
refers to contexts where different sectors or organizations work together on developing and
implementing polices or programs to improve health and equity-related outcomes
(Working Together for Equity and Healthier Populations, 2023). Intersectoral collaboration
in health promotion contexts has been the focus of several reviews (Alderwick et al., 2021;
Corbin et al., 2018; Foster-Fishman et al., 2001; Seaton et al., 2018; Wiggins et al., 2021).
The goal of successful partnershipsis to result in ‘synergy’ or the ability to produce an
outcome greater than what an individual organization could have achieved, often through
the pooling and sharing of resources (Corbin et al., 2018; Holt & Aveling, 2023; Lasker &
Weiss, 2003). A number of theoretical frameworks have been developed to better
understand intersectoral collaboration (Corbin & Mittelmark, 2008; Kegler et al., 2010;
Koelen et al., 2012; Parent & Harvey, 2009). For this study, | selected the Bergen Model of
Collaborative Functioning (BMCF) to explore intersectoral collaboration in a public health
coordinated community-based climate adaptation.

This study aims to contribute to the emerging body of literature on climate change
adaptation through a public health lens (Hossain, 2025; Huang et al., 2011; Shakya & Khan,
2025). The research question guiding this study was: What are the facilitators and barriers
to intersectoral collaboration in a public health coordinated community-based climate
adaptation?
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3.2 Methods

3.2.1 Case description

The Waterloo Region Heat, Cold and Air Quality Network (WRHCAN) is one among several
community climate adaptations in Waterloo Region (Regional Municipality of Waterloo,
2019). Coordinated by Region of Waterloo Public Health (ROWPH), the WRHCAN is a
Network made up of representatives from municipal and regional government
departments and community-based organizations. The Network’s overall objectives are to
strengthen community resilience through effective community preparedness and
response, with a focus on reducing the health-related risks of extreme temperature and
poor air quality events for vulnerable populations. Roles and responsibilities for ROWPH
and Network partners have recently been defined in a Terms of Reference document.
ROWPH actions include coordinating bi-annual meetings, sending weather advisories
related to extreme weather (email bulletins), maintaining an interactive map of Warming,
Cooling and Clean Air Spaces (WCCA Spaces), maintaining documentation and contact
information related to the Network, and sharing health information and resources with the
public and with community partners. Network partners may offer WCCA Spaces, although
not all partners do. A recently drafted document by ROWPH specifies the minimum
requirements fora WCCA space. These include: public access (i.e., no key card/fob
access and not limited to specific clients), space for people to stand and sit, access to
washrooms, air conditioning in the summer, and heat in the winter. While there is no
requirement to provide additional supports and services, ROWPH has a list of suggestions
for extra services or amenities to consider, such as ways to support access for people with
disabilities and access to drinking water. WCCA Spaces are generally public spaces, such
as recreation centres or libraries, although private organizations can also offer WCCA
spaces. 53 available WCCA Spaces are distributed across Cambridge, Kitchener, and the
rural townships of North Dumfries, Waterloo, Wellesley, Wilmot, and Woolwich. Network
partners also participate in knowledge exchange opportunities, share health-related
information with staff and/or the public, and inform ROWPH if heat, cold and/or air quality
related illnesses/injuries are observed at a WCCA Space. Organizations providing WCCA
Spaces do not routinely collect data related to use of those spaces during extreme
temperature and poor air quality events.

3.2.2 Study design and conceptual framework

A community-engaged research approach guided the study design. An existing research
relationship between the University of Waterloo research team and ROWPH facilitated the
ability to do this research. Case study methodology was used to explore intersectoral
collaboration in the context of the WRHCAN. Research studies that take an exploratory

24



approach are well-suited for a case study methodology (Baxter & Jack, 2015; Crowe et al.,
2011; Sibbald et al., 2021). An instrumental case study approach was used to explore the
processes of intersectoral collaboration.

The Bergen Model of Collaborative Functioning served as a theoretical framework to
analyze data. The BMCF conceptualizes intersectoral collaboration as a system consisting
of inputs, throughputs, and outputs (see Table 1). The BMCF defines partnership inputs as
the mission, partner resources (skills, expertise and networks) and financial resources.
The throughputs consist of four different elements that shape the collaboration:
interaction between the inputs, leadership, roles and structures, and communication
practices. Partnerships require both maintenance activities that relate to administrative
tasks that support the ongoing collaboration and production activities that are the tangible
results of a collaboration and take place within and are shaped by the collaborative space.
The outputs of a collaborative partnership can be evaluated as additive, antagonistic or
synergistic (Corbin & Mittelmark, 2008).The BMCF has been described as the most widely
used framework for analyzing partnership functioning (Raftery et al., 2022) and has been
used as an evaluation tool to support improvements to partnership functioning (Corbin &
Mittelmark, 2008).

Table 1. The components of the inputs, throughputs, and outputs of the Bergen Model of
Collaborative Functioning

Inputs Throughputs Outputs
-mission -input interactions -additive
-partnership resources -leadership -antagonistic
(skills, expertise and -roles and structures -synergistic
networks) -communication

-financial resources -maintenance activities

-production activities

3.2.3 Participant recruitment and data collection

The research team comprised Dr. Warren Dodd (supervisor), Dr. Laura Jane Brubacher
(post-doctoral scholar), Minal Waqar (PhD student), Hateem Noor (MSc student), and me
(MSc student). Research ethics approval was obtained from the Research Ethics Board of
the University of Waterloo (REB #47029) (see Appendix E). Participant recruitment of
Network members was facilitated by ROWPH to adhere to ethics requirements. ROWPH
sent recruitment and follow-up emails to the WRHCAN contact list on behalf of the
research team. An information letter describing the purpose of the study was included in
the recruitment emails. Participants self-selected to participate in the study and the
research team followed up with interested individuals.
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An interview guide was developed by the research team that incorporated feedback from
ROWPH. Participants were also verbally briefed on the purpose of the study prior to the
start of an interview. Between February 2025 and May 2025, Hateem and | virtually
conducted semi-structured interviews with Network partners (n=13). Interviews took place
virtually over Microsoft Teams. The duration of interviews ranged from 17 to 57 minutes
(average 41 minutes). All interviews were audio recorded and transcribed verbatim.

Dr. Dodd and Dr. Brubacher conducted an in-person focus group with ROWPH to learn
more about evolution of the WRHCAN and to gain contextual insights related to the
WRHCAN structure. Hateem and | provided note-taking support at this focus group.
Additional. Other data sources that provided additional contextual information about the
WRHCAN included: a document review of WRHCAN reference documents, and participant
observations made during the Spring 2025 bi-annual Network meeting.

3.2.4 Data analysis

Data collected through the focus group, document review, and participant observation
was used to support my overall understanding of the WRHCAN and was not coded.
Interview data were coded and analyzed using a hybrid inductive-deductive approach
(Fereday & Muir-Cochrane, 2006). Prior to coding, interview transcripts were reviewed as
part of the data familiarization process and in order to prepare verbatim transcripts for
coding. The interview guide was not developed to align with the Bergen Model of
Collaborative Functioning (BMCF), rather the interview questions sought to capture
facilitators and barriers experienced by participants as part of their involvement with the
WRHCAN. The BMCF model was used to create deductive codes to structure the analysis.
Inductive codes were developed iteratively during the coding process and fit within the
broad deductive categories of inputs, throughputs, outputs, and context. NVivo qualitative
analysis software was used to organize codes and facilitate data analysis.

| used several strategies to enhance rigour for this research study. | documented the
research process through the writing of analytic memos following transcript reviews, as
well as during the coding and analysis process (Fereday & Muir-Cochrane, 2006).
Additionally, | refined the codebook through an iterative process of coding, checking with a
second coder (Minal W.), and reviewing the literature to improve the quality of coding
(DeCuir-Gunby et al., 2011; Roberts et al., 2019). | also used peer debriefing with Minal W.
and Hateem N. to support the analysis process, as this facilitated discussion and
reflection on the data and engagement with the research process (Van Draanen, 2017;
Zairul, 2025).
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3.3 Results

Thirteen Network partners (i.e., participants) participated in one-to-one semi-structured
interviews. Participants belonged to one of two broadly defined groups: municipal or
regional government departments (n=8) and community-based organizations focused on
social services, health, or advocacy (n=5). Another distinction between participants was
whether they provided a Warming, Cooling, and Clean Air Space (WCCA Space) (n=7) or
not (n=6) (see Table 2 for participant categorization). Organizations that did not provide a
WCCA Space supported or interacted with vulnerable populations as part of their work
responsibilities. Municipal or regional government departments represented multiple
WCCA spaces distributed across the region. Participants representing community-based
organizations that offered a WCCA provided a single space. WCCA spaces are distributed
across the Region and locations are publicly listed on an interactive map maintained by
ROWPH
(https://experience.arcgis.com/experience/b85000514c104d1ea675f7b2f41b7008/).
Libraries and community centres make up the majority of listed WCCA Spaces.

Table 2. Categorization of participants by type of organization and by provision of
Warming, Cooling and Clean Air Spaces

Type of Organization Participants WCCA spaces
Municipal or regional 8 4

government departments

Community-based 5 3
organizations

TOTAL 13 7

"Municipal or regional government departments often represent the availability of multiple WCCA Spaces.
For example, 23 libraries serve as WCCA Spaces in Waterloo Region.

3.3.1 Facilitators of intersectoral collaboration within the WRHCAN

3.3.1.1 Alignment between WRHCAN objectives and Network partner goals

‘Mission’ and ‘partnership resources’ were inputs, as theorized in the BMCF, that
facilitated intersectoral collaboration in the WRHCAN. Many participants expressed that
joining the WRHCAN was seen as an extension of their organization’s work, specifically
their focus on supporting vulnerable populations (P1, P3, P4, P5, P7, P12). One participant
described how joining the WRHCAN supported current organizational efforts:

When it was reaching temperatures that were considered a heat advisory, we
always allowed people to sitin our lobbies. We offered water. And just respite from
the weather; however, what [joining WRHCAN] did for us was not only formalize
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[these efforts], but then it gave us access to other resources in the community. (P7,
community organization)

Some participants identified the facilities available through their organization as public
spaces that were intended to be for everyone and saw alignment with WRHCAN objectives
and the use of organizational resources through this lens (P8, P9). While some participants
recently joined the Network (P10, community organization), others were mandated to be
involved by management (P3, regional department), or were continuing with their
involvement based on a previously established relationship between their organization and
the WRHCAN (P2, municipal department). Participants generally found that participation
in the WRHCAN supported their day-to-day work without adding unnecessary work or
requiring a significant additional time commitment or additional resources. As discussed
in the focus group with ROWPH, participating in the WRHCAN does not result in any
additional funding to Network partners, however, ROWPH does provide coordination of
specific requests for resources by Network partners. For example, a Network partner
requested water bottles and this request was shared with other WRHCAN Network
partners. Additionally, during the wildfires of 2023, ROWPH was able to share excess N65
masks with Network partners to support the response to poor air quality. Participants
reflected on how their ability to provide supports and services to individuals accessing
their spaces was largely dependent on the existing resources of their organization (e.g.,
staff, open hours) (P2, P7, P11).

3.3.1.2 ROWPH'’s leadership role in WRHCAN coordination

Leadership is one of the throughputs identified in the BMCF. ROWPH’s leadership role in
the coordination of the WRHCAN was seen as beneficial by participants. Participants
generally perceived ROWPH as being trustworthy and a source of credible information (P7,
P9). One participant described the perceived value of information shared by ROWPH
related to climate health risks:

We're receptive to and looking for their [Region of Waterloo Public Health] guidance
on what we can do and what we can plan for. Whether we can achieve everything is
kind of subject to our resource limitations, but at least we know how we can align
and keep this top of mind when we are prioritizing the work that we’re mandated to
do. And it empowers us to know that we're supported by public health. (P4, Regional
department)

Another component that supported ROWPH’s leadership role in WRHCAN coordination
are the maintenance activities or actions that supported partnership functioning. Some
participants spoke of how the Network’s purpose and function had become clearer over
time and had improved through streamlining of information sharing (P2, P7), which reflects
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efforts by ROWPH to ensure relevance to Network partners. Another participant found that
the Network had remained fairly consistent over time in terms of key objectives and
messaging, while keeping in line with the scope of the WRHCAN (P6, regional department).

Coordination by ROWPH supported opportunities for knowledge exchange and networking
between municipal and regional government departments and community-based
organizations, as shared by participants (P5, P7, P8). Forinstance, ROWPH’s coordinates
bi-annual Network meetings that support these functions. During the COVID-19 pandemic,
these meetings were held virtually. More recently, a return to in-person meetings were
highlighted among some participants as a potential source of additional networking
opportunities for members. Several participants identified Network meetings as being
useful to their understanding of supports and services available in the Region of Waterloo.
ROWPH'’s role in the creation of an online interactive map of WCCA spaces and the
distribution of resources, such as N65 masks, were also mentioned by a few participants
as benefits of ROWPH'’s coordinating role of the WRHCAN.

3.3.1.3 Communication pathways support WRHCAN objectives

Communication is one of the core components of the throughputs identified by the BMCF.
Most participants expressed that they found the communication products and processes
of the WRHCAN to be useful. The direction of communication mostly flows from ROWPH
to Network partners, with the most frequent form of communication being the e-bulletin
sent out during extreme temperature and poor air quality events. Participants mentioned
this form of communication as being especially useful for their work because they were
able to share that information with frontline staff and at times, this affected how staff
prepared for their day (P5, P7, P11). Several participants mentioned how the information
provided by ROWPH saved them time (P7, P10). Another participant described the value of
being connected to broader conversations related to emergency preparedness through the
WRHCAN and being able to share frontline observations to support overall community
health:

And for us, being a part of discussions and a part of surveys, a part of this
opportunity [WRHCAN partnership evaluation] to provide some feedback. And
supporting their [Region of Waterloo Public Health] initiatives that we can...
[ROWPH] coming to us and saying what challenges do you face? And what are you
seeing out in the frontline community and then taking that, embracing it and helping
their department [ROWPH] serve the community better. (P5, Regional department)

Participants also discussed how they shared information received by ROWPH (i.e., e-
bulletins) with other networks, and/or with the general public (e.g., via social media posts,
community bulletin boards) (P9, P10, P12).
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3.3.1.4 Connecting with community partners to share information and resources

Being a part of the WRHCAN has facilitated synergistic outputs by connecting Network
partners to existing community resources offered by other Network partners. In the case of
the WRHCAN, the desired output is the ability to reduce the negative health impacts of
extreme temperature and poor air quality events. A participant described the impact this
has on their organization’s ability to support vulnerable populations:

So for example, we're closed from 12 till 1:00 for lunch and for staff self-care. And
with being part of this agency [WRHCAN], then we had the resource list to be able to
say to somebody, ‘I do have to close the doors at noon today.” We recognize it's
really, really hot out. The humidex factor is off the chart. Here is somewhere that is
open right now that you'll be able to receive the same support and services. So that
was really important for us, for our clients, as well as for access to weekend
support, after hours, respite from the weather. So that's what really motivated us,
that continuity of care. (P7, community organization).

Another participant echoed a similar sentiment in that knowledge of additional WCCA
spaces in the Region reduces the pressure on individual organizations (P9, municipal
department). The coordination of the WRHCAN by ROWPH supports Network partners in
their communications with individuals accessing supports and services for extreme
temperature and poor air quality events and results in tangible options available to
Network partners that might not previously have been considered.

Network partners that do not operate WCCA spaces or work exclusively with vulnerable
populations also saw a benefit to being a part of the WRHCAN. For instance, one
participant felt that coordination by ROWPH amplified efforts in a collective manner, while
allowing for flexible engagement (P4, Regional department). Another participant valued the
knowledge exchange aspect of participating in the WRHCAN and the ways that this
information contributed to being able to support all community members, and especially
vulnerable populations (P9, municipal department). For instance, the WRHCAN has
facilitated conversations between Network partners to better support vulnerable
populations and to identify gaps in services.

3.3.2 Barriers to intersectoral collaboration in the WRHCAN

3.3.2.1 Challenges related to communication pathways

Some participants identified challenges related to communication pathways. While
ROWPH maintains an interactive map with a list of WCCA spaces, participants noted that
the website may not be accessible to everyone and especially those who might need
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shelter during extreme temperature and poor air quality events (P1, P3, P9, P12). Language
barriers for newcomers may also pose a challenge (P2, P7).

The majority of communications from ROWPH to Network partners are e-bulletins
containing weather advisory information. Participants described sharing this information
with frontline staff (P5, P7, P11) or to the public via social media (P6, Regional department).
One participant described how frontline staff use the information in the weather advisories
to plan for their work with vulnerable populations and how sending e-bulletins directly to
frontline staff may be helpful:

My team packs up each morning for what they anticipate they might need that day.
Well, if it's going to be that much colder, they're going to bring more hot paws
[mittens], they're going to bring more socks, if somebody's socks are wet. So, you
know, prevention is half the battle, right, and being prepared. So some way to get
that information to those [team members], because in all honesty it comes to me.
I'm the manager. I'm not out on the streets. | get it to them. However, there are
times when probably, skipping me and getting to the people that are really out there
[with vulnerable populations], would be super helpful. (P7, community
organization)

Internal and external communication pathways can be strengthened by identifying ways to
support Network partner needs through ongoing consultations. As described by the
participant above, direct communications with frontline staff can improve the ability of
Network partners to support vulnerable populations. Improving accessibility of information
related to health risks posed by extreme temperature and poor air quality events, such as
poor air quality from wildfire smoke, for the general public (P9) and for vulnerable
populations, is an opportunity to improve external communications and awareness of the
health risks posed by climate change.

3.3.2.2 Training opportunities

Participants identified the need for additional supports and/or training related to
supporting individuals experiencing multiple intersecting challenges (e.g., mental health,
addictions, substance abuse, homelessness). One participant described the need to be
prepared through appropriate policies and resources:

We need to have community partners on site who are equipped to manage the
issues that are going to also come with that [working with vulnerable populations].
So security issues, you are going to manage mental health crises in those moments
[when issues arise], you are going to manage addictions crisis in those moments,
that's just the nature of this. The work that we do, we have to be prepared. We have
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policies in place for substances that may be left or paraphernalia that may be left
for a reason. It's not just because it's never happened. (P3, Regional department)

Organizations are trying to be proactive about responding to the needs of vulnerable
populations (e.g., taking a trauma-informed approach, challenging stigma around mental
health and/or homelessness). There is also a need to ensure that frontline staff are
adequately supported and feel prepared to respond to the potential challenges of being a
designated WCCA Space. One participant described how frontline staff are often not
trained specifically for the potential scenarios they might encounter as a result of being a
designated WCCA space:

I think making sure that the staff at these warming, cooling spaces also feel safe or
supported. So, recognizing we are in an overdose crisis that folks who use drugs
might be in bathrooms or public spaces or, warming and cooling spaces and might
have just used a certain drug, whether they're supposed to or not, is a whole other
conversation. But it happens. I think it's part of our reality. And recognizing that staff
are almost like having to take on a responsibility they might not be ready for, may
not be trained for in responding to an overdose or medical emergency kind of
situation. And yes, | think that's one of the big challenges is it [WCCA Space] needs
to be both a safe space for the clients, but also for the staff not to feel like “every
day | might be going in experiencing, you know stress and trauma”. (P13, Regional
department)

Specific trainings, such as naloxone training and de-escalation training might be useful
tools for ROWPH and Network partners to consider (P13). Additionally, discussions
between Network partners around reducing stigma and creating inclusive spaces for
vulnerable populations can support the WRHCAN’s objectives of supporting community
resilience.

3.3.3 Contextual factors impacting intersectoral collaboration

3.3.3.1 Housing and affordability crisis in Waterloo Region

Contextual factors have influenced intersectoral collaboration in the WRHCAN in several
ways. In particular, the housing and affordability crisis facing Waterloo Region was
referenced by more than half of the participants (P1, P3, P5, P7, P8, P9, P11). Awareness of
the housing crisis by participants may have been heightened by a recently completed
official plan to address and end chronic homelessness in Waterloo Region (Waterloo
Region, 2024). Participants spoke positively about the Region’s efforts to address
homelessness, while identifying needs to be greater than current system level capacity.
The ability of organizations to meet the needs of vulnerable populations is often hampered
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by a lack of financial or other resources. One participant felt that broader political and
financial support was needed to make an impact (P5). Another participant described how
certain organizations within the Region have been proactive in trying to destigmatize
homelessness by shifting the narrative through greater public awareness (P7, community
organization).

3.3.3.2 Supporting vulnerable populations experiencing multiple intersecting challenges

Participants also raised concerns about individuals who are experiencing homelessness,
substance use concerns, and/or mental health challenges simultaneously. Of note, many
participants perceived that these vulnerable populations were the most likely to use the
WCCA spaces. The scope of the Network is limited to providing respite from extreme
temperature and poor air quality events during operating hours of WCCA spaces. Some
participants expressed frustration with not being able to meet the needs of the most
vulnerable, while acknowledging that there would be more issues if this Network did not
exist (P3, regional department) and also that the objective of the WRHCAN is not to replace
social services (P6, Regional department).

Participants who work closely with vulnerable populations brought up the need for
extended hours and overnight hours to meet community needs. One participant expressed
the following:

And how many overnights [available overnight locations] do we actually have?
Where places are 24/7 or opening their doors with the exception of, it's almost like
pop ups that they would have to do in certain circumstances or like even being open
on the weekends, like the regular Monday to Friday, 9to 5 does not serve the most
vulnerable of populations in the worst of times. (P3, Regional department)

The supports and services covered by WRHCAN partners likely do not meet the needs of
the most vulnerable who, in addition to needing shelter beyond business hours, may also
be experiencing additional challenges related to mental health or substance use. The
supports and services offered by Network partners may be most appropriate to meet the
needs of people who are experiencing a temporary challenge, such as a malfunctioning air
conditioner or furnace (P6). This implies that having WCCA spaces is useful for both the
general public and vulnerable population. Using public spaces as part of a climate
adaptation strategy is an effective use of existing resources, but participants wondered
about how to support individuals beyond “open hours” and whether to tailor services for
different types of extreme temperature and poor air quality events (P2, P9). Additionally,
one participant wondered whether staff at WCCA spaces were prepared to identify and
respond to individuals experiencing health challenges from extreme heat, extreme cold
and/or poor air quality (P10). Participants are still willing to participate in the WRHCAN,
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despite the limitations of the scope of WRHCAN activities, because they see value in being

part of the Network. The provision of WCCA spaces by partners is the most visible aspect

of the Network and has the most direct effects on reducing the negative health impacts of
extreme temperature and poor air quality events. Other aspects of belonging to the
Network, such as the ability to advocate for vulnerable populations, may also support

intersectoral collaboration between diverse organizations (see Table 3 for a synthesis of

the results).

Table 3. Synthesis of themes and subthemes

Component of
BMCF'

Theme

Subtheme

Key considerations

Inputs — mission

Facilitators

Alignment between
WHRCAN objectives and

Participation
complements or

leadership - trust

Throughputs -
maintenance
activities -
Network meetings

role in WRHCAN
coordination

Inputs - Network partner goals supports ongoing work
partnership by an organization
resources
Participation allows for
pooling of some
community resources
Throughputs - ROWPH’s leadership ROWPH perceived as

trustworthy and source
of credible information

Network meetings
create opportunities for
knowledge exchange
and networking

ROWPH access to
additional resources
can support Network
partners

Throughputs -
communication

Communication
pathways support
WRHCAN objectives

Communication from
ROWPH supports
Network partners’ work
related to extreme
weather

Outputs -
synergistic

Connecting with
community partners to

WRHCAN connects
diverse organizations to
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share information and
resources

shared community
resources

Throughputs - Barriers Strengthening Participants identified
communication communication the need for more
pathways accessible

communication
tailored for vulnerable
populations

Throughputs - Training opportunities Participants identified

roles and need for additional

structures - training to support

frontline staff frontline staff

preparedness

Throughputs -

production

activities - training

Context - housing | Contextual | Affordability and housing | Many participants

factors issues in the Region aware of housing crisis

in Waterloo Region and
seeing impacts on their
organizations

Context -
vulnerable
populations

Vulnerable populations

Intersecting challenges
facing individuals may
fall beyond scope of
WRHCAN supports and
services

" Bolded terms are deductive codes informed by the Bergen Model of Collaborative Functioning, followed by
non-bolded inductive codes.

3.4 Discussion

This study explored the experiences of WRHCAN Network partners to understand the
facilitators, barriers, and contextual factors influencing intersectoral collaboration in the

context of a public health coordinated community-based climate adaptation initiative (see
Figure 1). Findings from this study highlight intersectoral collaboration as an effective
strategy that can be used by local public health units to support climate adaptation

initiatives.
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The findings from this study show that engaging in intersectoral collaboration can result in
synergistic outputs. Network partners identified the value of being able to refer individuals
to available community resources as a key benefit of participating in the WRHCAN (e.g.,
WCCA Spaces, pocket guide). Achieving synergy in intersectoral partnerships depends on
the contributions partners are able to make and on partnership dynamics (Corbin et al.,
2018; Holt & Aveling, 2023). Certain factors are known to strengthen intersectoral
partnerships, such as clear goals and purpose, accountable and efficient use of
resources, and trust and communication between partners (Holt & Aveling, 2023). The
facilitators for participants in this study of the WRHCAN largely reflect the key factors
identified in the literature.

Intersectoral collaboration between different sectors is needed to address the health risks
posed by climate change (Bowen & Ebi, 2015) and as a means to address the social
determinants of health (Asirvatham et al., 2024). Intersectoral collaboration can break
down silos between sectors and contribute to a better understanding of climate-health
risks, which are foundational to developing effective adaptation plans (Rose & Birchall,
2025). Examples of intersectoral collaboration frameworks outside of the climate change
space, include One Health, Health in All Policies, Commission on the Social Determinants
of Health, and Disaster Risk Management (Bowen & Ebi, 2015). Learning from these varied
examples can strengthen intersectoral collaboration for climate adaptation and contribute
to closing the health adaptation gap, which refers to the difference between current
actions and needed actions to protect human and planetary health (Sheehan et al., 20213;
United Nations Environment Programme, 2025). Evaluating intersectoral collaboration
often poses a methodological challenge due to the inherent complexity of intersectoral
partnerships (Asirvatham et al., 2024; Joseph et al., 2023). However, evaluation is needed
in order to assess partnership effectiveness in achieving project outcomes and goals,
despite the challenge of attributing specific outcomes to intersectoral initiatives
(Asirvatham et al., 2024; Joseph et al., 2023).

Participants in this study highlighted the importance of the role that ROWPH played in
coordinating the WRHCAN. ROWPH was perceived to be trustworthy and a source of
credible information on climate-health risks. Leadership by ROWPH was a key factor in the
development and growth of the WRHCAN and the ongoing learning and networking
opportunities it provided to Network partners. Community-based climate adaptation
initiatives led by local public health units can play a key role in supporting vulnerable
populations to reduce the health risks posed by extreme temperatures and poor air quality
(Hossain, 2025). Some examples of public health strategies to reduce climate-health risks
include: public awareness programs, heat alerts and heat action plans, cooling centres,
and health checks (Bell et al., 2024). Additionally, public health practitioners can
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contribute to health-focused adaptation planning to reduce the climate-health risks posed
by climate change (Araos et al., 2016; Sheehan et al., 2021b; Wheeler & Watts, 2018).

The need to understand and address the underlying contextual factors impacting the
WRHCAN was an important finding of this research study. The housing and affordability
crisis in Waterloo Region is characterized by a mismatch between the rapid population
growth in the Region and the lack of appropriate and adequate housing to meet demand
(Petric et al., 2024). Individuals experiencing homelessness are also more likely to
experience challenges with substance use and mentalillness (Polcin, 2016). A study on
cooling centre usage in Metro Vancouver found that a number of factors impact access
and usage of cooling centres, including concerns around safety and stigma (Yoon et al.,
2025). For frontline staff, a lack of adequate training can impact their stress level and
feelings of preparedness. Research has shown that frontline staff that interact with
vulnerable populations feel more equipped to respond after receiving naloxone training
(Febres-Cordero et al., 2023). Incorporating the perspectives of people with lived
experience in future evaluations of the WRHCAN can lead to insights to support the
development of equitable climate adaptation initiatives (Beames et al., 2021; Jenkins et
al., 2024; Sunkel & Sartor, 2022).
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INPUTS

Additional
resources could
benefit Network
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WRHCAN objectives

Trust in leadership by ROWPH

Communication products and

processes support Network Shared resources and
partners knowledge exchange

THROUGHPUTS OUTPUTS

Opportunities to improve
accessibility of communication

Specific training for frontline
staff to support response

Barriers

e System capacity not meeting community needs due to affordability and housing issues.

e Beingable to support vulnerable populations is of special concern for Network partners.

Contextual Factors

Figure 1. Facilitators, barriers, and contextual factors impacting intersectoral
collaboration in the Waterloo Region Heat, Cold and Air Quality Network
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Additionally, this research applied the Bergen Model of Collaborative Functioningto a
climate adaptation research and evaluation context. Theoretical frameworks, such as the
BMCEF, can be used to structure evaluations seeking to understand the impact and
effectiveness of intersectoral collaboration in climate adaptation initiatives. As the
impacts of climate change continue to intensify, the need to understand, explore, and
apply intersectoral collaborative processes to a range of adaptation scenarios and
initiatives can be supported through the use of validated theoretical frameworks.

3.4.1 Limitations

This study focused on Network partners’ experiences of intersectoral collaboration in the
WRHCAN. With the support of ROWPH, multiple recruitment attempts resulted in 13
participants who agreed to engage in a semi-structured interview. While there was
representation from municipal or regional government (n=8) and community-based
organizations (n=5), additional representation from a greater diversity of Network partners
may have provided alternative or additional insights into the facilitators, barriers, and
contextual factors shaping intersectoral collaboration in the WRHCAN.

3.5 Conclusion

This study examined intersectoral collaboration in the WRHCAN and identified the
facilitators, barriers, and contextual factors shaping participation for Network partners. By
exploring partnership functioning through the lens of intersectoral collaboration, the study
highlighted the role local public health units can play in initiating and supporting
community-based climate adaptation initiatives. The findings of the study suggest the
need for increased attention to equity and inclusivity when designing supports and
services to reduce climate-health risks for vulnerable populations and for the general
public. Overall, this study used an evaluative approach to understand the processes
shaping intersectoral collaboration. Future research can explore the effectiveness of this
particular climate adaptation initiative from the perspective of users. Additionally,
research to better understand the role of local public health units in contributing to
broader adaptation and mitigation initiatives can contribute to improving population health
in the face of increasing climate-health risks.
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Chapter 4: Conclusion

This thesis explored the facilitators and barriers to intersectoral collaboration for Network
partners of the Waterloo Region Heat, Cold and Air Quality Network (WRHCAN), whichis a
community-based climate adaptation initiative coordinated by Region of Waterloo Public
Health (ROWPH). A community-engaged research approach and a community-academic
partnership between ROWPH and the University of Waterloo guided the study design,
participant recruitment strategy, and data collection tools for this case study. Semi-
structured interviews with Network partners provided insights related to facilitators and
barriers to intersectoral collaboration in the WRHCAN. Additional sources of data included
a focus group with ROWPH, participant observation of two Network meetings, and a
document review of several internal WRHCAN reference documents. The Bergen Model of
Collaborative Functioning (BMCF) informed the hybrid inductive-deductive thematic
analysis of qualitative interview data.

4.1 Summary of findings

The findings of this study were presented as a single co-authored manuscript (see
Statement of Contributions for co-authorship information) that detailed key facilitators and
barriers of intersectoral collaboration as experienced by WRHCAN partners participating in
this research study (Chapter 3). Semi-structured interviews with participants resulted in
the identification of several facilitators and barriers, as well as contextual factors, that
influenced intersectoral collaboration in the WRHCAN.

Firstly, Network partners saw alighment between their work and the objectives of the
WRHCAN, specifically in relation to supporting vulnerable populations. Secondly,
ROWPH'’s coordination role greatly encouraged participation due to perceived credibility
and trustin ROWPH as an institution, which increased opportunities among Network
partners to engage in knowledge exchange and networking opportunities. Thirdly,
communication products (e.g., interactive map, e-bulletins) shared by ROWPH supported
the ability of Network partners to support vulnerable populations and the general public
during extreme temperature and poor air quality events. Finally, Network partners
identified that participating in the WRHCAN aided them in learning about and accessing
other community resources, which enhanced their ability to support vulnerable
populations and the general public.

Participants also identified several barriers to intersectoral collaboration. The need for
more accessible forms of communication tailored to vulnerable populations in the
community was identified by several participants. Additionally, participants felt that
frontline staff may not have been prepared to respond to individuals experiencing
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substance use concerns or mental health challenges in the Warming, Cooling and Clean
Air Spaces (WCCA Spaces).

Contextual factors shaping the WRHCAN include the homelessness crisis facing Waterloo
Region. Many of the participants identified the need to support this priority population and
the associated challenges with adequately meeting their needs when system capacity
seems to have been surpassed. It was also pointed out by participants that the scope of
WRHCAN activities is not necessarily designed specifically to meet the needs of vulnerable
populations. For instance, public spaces, such as libraries, recreation centres, and
municipal buildings may differ greatly in their suitability for individuals experiencing
substance use concerns, mental health challenges, and/or homelessness. The results of
this research study demonstrate how research and evaluation can be used to better
understand intersectoral collaboration as a public health strategy to support climate
change adaptation initiatives.

4.2 Study strengths and limitations

There are several strengths and limitations of this research study. The community-
academic partnership between ROWPH and the University of Waterloo allowed for a
collaboration between community stakeholders and academics to engage in an
evaluation-based research study that resulted in timely, relevant, and useful findings for
community partners. The extensive literature on community-engaged research (Ortiz et al.,
2020; Wallerstein et al., 2020) and community-academic partnerships reflects continued
interest in involving community stakeholders in the research process and speaks to the
value of this approach, especially for work that is based in a community setting (Drahota et
al., 2016; Khatib et al., 2025; Pellicano et al., 2025). Acommunity-engaged approach
meant that ROWPH was a valued research partner and actively involved during different
stages of the research process. A previously established research partnership meant that
ROWPH research partners had confidence and trust in the research team and this
facilitated the research process, particularly during the participant recruitment
stage(Frerichs et al., 2017). Sharing the findings of the evaluand WRHCAN Network
partners through an evaluation report was also an important part of knowledge
dissemination to ensure that ROWPH and participants benefitted from the time and effort
they gave to the research project.

Methodologically, an instrumental case study approach was an appropriate choice for the
research question (Baxter & Jack, 2015; Crowe et al., 2011; Sibbald et al., 2021; Stake,
1995). The WRHCAN is coordinated by ROWPH and currently consists of approximately 36
organizations, representing different local municipal and regional government
departments, and community-based organizations. The WRHCAN was selected as the
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case because itis an example of a community adaptation initiative that utilizes
intersectoral collaboration to achieve its objectives. By definingthe WRHCAN as the case
for this research study, the nuances of the phenomenon of interest — the facilitators and
barriers to intersectoral collaboration in a public health coordinated climate adaptation
initiative — could be explored. Case study methodology enhanced the credibility of findings
by taking different viewpoints into account through the inclusion of multiple data sources
(e.g., focus group with ROWPH, semi-structured interviews with Network partners,
participant observation of Network meetings) (Sibbald et al., 2021; Stake, 1995). Multiple
data sources facilitated a more thorough analysis of intersectoral collaboration in this
context through triangulation (Baxter & Jack, 2015).

In addition to the specific qualities of case study methodology that resultin rigour (e.g.,
multiple data sources, triangulation), general strategies that apply to qualitative research
were also considered during the research process (Patterson et al., 2023). | used strategies
such as maintaining an audit trail, writing research memos, and engaging in peer debriefing
to enhance rigour (Patterson et al., 2023). Maintaining an audit trail and writing research
memos enhances the dependability of research because it allows for others to examine
the documentation process that led to the final analysis and results (Tobin & Begley, 2004).
Peer debriefing allows for discussions with peers and supervisors about the research
methodology, data analysis, and interpretation to ensure that the emergent themes are
sound (Hadi & José Closs, 2015). The use of different strategies to enhance rigour results in
research findings that can be used by researchers and public health practitioners.

Additionally, the COnsolidated criteria for Reporting Qualitative research checklist
(COREQ checklist) was applied to the Chapter 3 manuscript and is included in an appendix
(see Appendix F) (Tong et al., 2007). The purpose of using formal reporting guidelines is to
support decision-making and to guide future research (Tong et al., 2007). Readers of
research (e.g., academics, researchers, policy-makers) will be better equipped to critically
appraise the quality, validity, and applicability of research findings when information
related to research design, data collection, and analysis are included in published
research (Tong et al., 2007). By including a COREQ checklist, | can demonstrate that | have
reported on important aspects related to qualitative research in the manuscript, which
supports transparency in research methods (Tong et al., 2007).

Participant recruitment proved to be challenging, despite multiple attempts to recruit
participants with support from ROWPH. These challenges may have limited the diversity of
insights shared in the study. For instance, participants who engage with vulnerable
populations may have been more motivated to participate for personal and professional
reasons. The desired sample size was not reached; however, within the sample of 13
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participants, there is representation from different types of Network partner organizations,
including municipal and regional government departments, and community-based
organizations. In addition, perspectives and experiences were shared by Network partner
organizations that operate WCCA Spaces and those that do not operate WCCA Spaces.

The semi-structured interview guide was the primary method of data collection used to
explore Network partner’s experiences of participating in the WRHCAN. A well developed
interview guide can enhance data collection and improve trustworthiness of a study (Kallio
et al., 2016). The BMCF was used to guide data analysis, however, the interview guide was
not explicitly designed with the BMCF in mind. Rigour in the data collection process could
have been enhanced by aligning interview guide questions with the BCMF to ensure that
the components of the BMCF were being directly addressed by participants. Despite this
limitation, the BMCF proved to be a flexible conceptual framework, that supported a hybrid
inductive-deductive analytic approach. The study objectives were primarily exploratory
and descriptive and a more open-ended semi-structured interview guide aligned with
these goals.

4.3 Research contributions

This research contributed to a greater understanding of the processes of intersectoral
collaboration that supported a public health-coordinated climate adaptation initiative. The
findings can be used to guide implementation of similar strategies as part of a climate
adaptation plan or heat response plan (Bedi et al., 2022; Heat Alert and Response Systems
to Protect Health, 2012; Widerynski et al., 2017). Intersectoral collaboration is an
approach thatis suited to address complex problems, such as climate change (Bowen &
Ebi, 2015). Additionally, understanding the processes that support intersectoral
collaboration may contribute to closing the “health adaptation gap” (Sheehan et al.,
2021b; United Nations Environment Programme, 2025). The health adaptation gap refers
to the difference between the necessary actions to address climate-health risks and those
that are actually taken. Overcoming the barriers and leveraging facilitators to intersectoral
action for climate-health can lead to synergistic outcomes that support individual and
planetary health (Buse et al., 2022).

Secondly, this research is a case study of intersectoral collaboration in a public health
coordinated community-based climate initiative, the WRHCAN, in a Canadian mid-sized
region. This case can be used to support the development of evidence-based policies and
practices to support climate adaptation initiatives (Hess et al., 2014). While climate-
health research in the North American context has increased in recent years,

several research gaps exist, including research on the feasibility and effectiveness of
adaptation actions (Harper et al., 2021; Huang et al., 2011). Climate adaptation
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requires understanding current and projected climate impacts, identifying and
implementing adaptation actions, and monitoring and evaluating the effectiveness of the
selected actions (Canada’s National Adaptation Strategy, 2023). Research on climate
adaptation initiatives in Western Canadian cities found that health-focused climate
adaptations faced several challenges due to limited climate-health knowledge, a focus

on addressing heat to the exclusion of other health concerns (e.g., infectious disease, poor
air quality), and difficulties with implementation (Rose & Birchall, 2025).

This research highlights the role that local public health units can play in supporting
climate adaptation initiatives due to their broad scope and focus on overall population
health and wellbeing. Local public health units are situated to take on leadership roles in
intersectoral efforts that seek to reduce health inequities and support building community
capacity to respond to local needs (South et al., 2019). Further, local public health units
may be able to leverage existing partnerships with organizations across sectors and
thematic areas to address intersecting challenges that consider climate-health risks
holistically (e.g., intersections between housing insecurity and extreme temperature
events). The case of the WRHCAN presents an opportunity to address existing institutional
and organizational siloes between local government departments and community
organizations seeking to support vulnerable populations. By connecting Network partners
with diverse insights and perspectives on contextually specific community needs together,
the WRHCAN provides a space to engage in information and knowledge exchange and
begin conversations that can support collaboration across silos.

Finally, this research highlights the interconnectedness of contextual factors, such as
housing, substance use, and mental health, and the need to

consider intersectionality during the design and implementation of adaptation initiatives to
reduce climate-health risks for vulnerable populations. Research on municipality-led heat-
abatement strategies (e.g., green roofs, tree planting, climate shelters) in North American
and European cities has shown that not all residents benefit equally from these initiatives
because equity considerations are often not part of the planning process (Anguelovski et
al., 2024). An example of a municipal-led initiative in Europe is the Climate Shelter
Program in Barcelona, which includes over 200 indoor and

outdoor public spaces. Research found that there were differences between higher
income individuals and those who were working class or migrants in terms of

accessing and using these spaces (Amorim-Maia et al., 2023). These different experiences
and outcomes point to the need for a deeper understanding of social vulnerabilities when
designing climate adaptation initiatives in order to protect population health (Li et al.,
2023a).
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4.4 Implications, future research, and concluding remarks

The results of this research study have severalimplications. The findings can be used to
strengthen partnership functioning within the WRHCAN. Many of the frontline staff
involved in the WRHCAN or operating a WCCA Space are not trained as health and social
care workers. While many participants felt that providing a WCCA Space fell within the
broad mandate of their organizations to provide a public space, they also expressed some
concern about their capacity to adequately support vulnerable populations. Providing
Network partners with resources and training can support frontline staff and enhance the
quality and experience of individuals seeking the supports and services available through
accessing a WCCA Space (Perez et al., 2025). For instance, Network partners and ROWPH
can develop specific trainings related to naloxone use to support frontline staff who may
be interacting with vulnerable populations (e.g., people who use substances) (Febres-
Cordero et al., 2023).

The role of local public health units in addressing the health effects of climate change and
promoting climate resilience falls into two broad areas - to promote adaptation, and to
support climate change mitigation (Joseph et al., 2025). While the focus of this research
study was on understanding intersectoral collaboration in the context of a community
adaptation initiative, a few participants spoke about sustainability and mitigation efforts by
their organizations. Increasingly, there have been calls to consider adaptation initiatives
alongside mitigation efforts in different sectors, including the health sector (Raihan, 2023).
Additionally, the health sector has a large carbon footprint that can be reduced through
more sustainable practices (Karliner et al., 2020; Rodriguez-Jiménez et al., 2023). Future
iterations of public health coordinated climate initiatives can consider ways to integrate
adaptation and mitigation strategies that lead to improvements in health, equity, and the
environment (Bell et al., 2019; Mckay et al., 2025).

The availability of WCCA spaces is a key feature of the WRHCAN. A challenge facing
ROWPH and Network Partners is ensuring that WCCA spaces are inclusive and suitable for
people with different intersecting needs (e.g., vulnerable populations, general public). A
future evaluation of the WRHCAN could consider the perspectives of the intended users of
WCCA sites, in order to identify the most appropriate way of supporting people who rely on
WCCA spaces during extreme temperature and poor air quality events (Beames et al.,
2021; Jenkins et al., 2024; Sunkel & Sartor, 2022). The findings of this research also
underscore the need for a broader transdisciplinary urban adaptation response, with
WCCA spaces being one component among other adaptation initiatives, with the ultimate
goal of creating more sustainable and livable cities for all (Lawrence, 2022; Sadaba et al.,
2025).
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In addition, future research could focus on understanding and evaluating the effectiveness
of this climate adaptation on specific health outcomes in order to support evidence-based
public health decision making (Hess et al., 2014). For instance, a consideration of specific
health outcomes (e.g., decrease in heat-related morbidity or mortality) or program
outcomes (e.g., increase in WCCA space usage) as they relate to WRHCAN activities could
be formalized. While this study showed that participants valued the synergies facilitated by
the WRHCAN, a lack of information related to outcomes left participants wondering about
the broader impact of the WRHCAN. Participants did not necessarily support a quantitative
approach to data collection (e.g., utilization rates), given the stigma many vulnerable
populations already experience. Instead, a more community-driven participatory approach
thatis based on the lived experiences of those seeking supports and services may be more
appropriate (Brubacher et al., 2025; Duea et al., 2022). The use of evaluation to support
intersectoral collaboration in public health interventions has been explored in the
European context (Kriegner et al., 2021). For instance, involving non-health sector partners
early in the evaluation process can result in improved motivation to participate in an
intersectoral collaboration as a result of feeling included (Kriegner et al., 2021). Health
impact assessments have also been used as a tool to supportintersectoral collaboration
by supporting the decision making process as it relates to polices, programs, and
initiatives through a more nuanced understanding of health risks and benefits (Kang et al.,
2011; Osofsky & Pongsiri, 2018; Properzi et al., 2025).The findings of this thesis research
support the idea that intersectoral collaboration can encourage synergistic outputs. The
use of evaluation and tools such as health impact assessments can contribute to more
impactful climate adaptation initiatives through a more comprehensive planning process
that also includes equity considerations.

In conclusion, this thesis research sought to understand the facilitators and barriers to
intersectoral collaboration in the case of the WRHCAN, a public health coordinated
community-based climate adaptation initiative. The BMCF informed the analysis of
participants’ experiences of intersectoral collaboration. Interviews with participants
highlighted that contextual factors, such as homelessness in Waterloo Region, and the
specific challenges associated with supporting vulnerable populations, shaped Network
partner responses. Participants identified several facilitators and barriers to their
participation in the Network that fit within the BMCF categories of inputs, throughputs, and
outputs. The findings of this research provide additional evidence to support the use of the
BMCEF as a conceptual framework and evaluation tool to understand intersectoral
collaboration. Additionally, this study demonstrated that public health units have an
important role to play in coordinating and advancing climate change adaptation.
Specifically, local public health units can leverage their expertise in supporting
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intersectoral collaboration to improve population health now and in the future while
advocating for climate justice and health equity.
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Appendix A: Focus group discussion guide with ROWPH
FOCUS GROUP DISCUSSION GUIDE:

Region of Waterloo Public Health and Paramedic Services (ROWPHP) Staff

NOTES:
e Target focus group duration: approximately 90 minutes
¢ Format: in-person (Regional building)

e Light snacks/refreshments will be provided

FACILITATORS/NOTE-TAKERS: Warren Dodd (PI), Hateem Noor, Sabeen Abbas; one will
facilitate discussion and the other will take notes on the conversation and process, to be
integrated with the transcript/audio recording data.

FOCUS GROUP GUIDE: ROWPHP STAFF

1. Introduction e Provide a high-level overview of the information letter (e.g.,

i purpose of the focus group discussion) shared via email
10 minutes

e Reminder of the consent process, right to withdraw, etc.
(written informed consent will have been provided in advance
of the focus group discussion)

¢ Housekeeping (e.g., washrooms, refreshments)

¢« Round of introductions: participants, facilitator,
notetaker(s):

o Briefly introduce yourself: your name, your position at
ROWPHP, your role in connection to the WRHCAN

e Agenda/arc for the meeting — a focus on process:

o Whywasthe WRHCAN initiated/needed?
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o What has happened over the trajectory of the WRHCAN’s
history?

o Where do you foresee this going?

2. Timeline
Building

45 minutes

Help us build a timeline of key events or decision points that
have been important in the work of the WRHCAN to date: (a) what
has happened chronologically, and then (b) the relative importance
of these events in shaping where things are at now, and how the
network has functioned overall.

(a) So first: Let’s figure out the sequence of events.

e Work done before WRHCAN establishment

¢ Establishment/bringing together of the WRHCAN
e Decisions around composition

e Preliminary WRHCAN meetings

e Figuring out leadership model of WRHCAN

e Where’s this all headed?

(b) Relative importance of these events: * = did not radically alter the
trajectory of things; *** = if this did not happen, the WRHCAN would
be very different now.

¢ What events catapulted network activities forward? Delayed
or caused distraction/interruption?

e What events were transformational — or more significant —in
terms of shifting the way people worked together?

¢ Overall perspectives; barriers/facilitators associated with
these events?
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POTENTIAL SHORT B

REAK -5 minutes

3. Perspectives
on WRHCAN
Activities and
Functioning

25 minutes

Roundtable, open discussion:
What has gone well?
Where have there been challenges?

What do you see as the purpose of the WRHCAN now and
moving forward?

Anything else to add from your experience of supporting the
WRHCAN to date?

Additional Questions

How would you describe the network or define the network?
Has this changed over time?

What impact do WRHCAN activities have in Waterloo Region?
Is the impact distributed equally across the Region?

How does WRHCAN fit in relation to other responses to
climate change happening in Waterloo Region?

How could WRHCAN improve their activities? What would
you like to see changed about what the WRHCAN does or
how activities are carried out?

Do you see any trade-offs between addressing heating,
cooling, and air quality within one network? Positive or
negative

Do you think the health and social service system in Waterloo
Region is equipped to address current and anticipated
challenges related to extreme temperatures and poor air
quality?
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Are there any lessons about how the WRHCAN operates that
you think might be beneficial for other communities or
regions trying to implement similar initiatives?

4. Wrap-up:
Synthesis of
Discussion
and Closing
Remarks

5 minutes

Recap/synthesis of discussion from the facilitators/note-
takers (e.g., These are the themes | am hearing from our
discussions today: [theme 1], [theme 2], [theme 3]).

Does this resonate with you?

Anything else you would like to change or add?

Thank you for your time and for the contributions you shared.

If you have any questions, comments, or concerns — or
anything you’d like to add to our conversation today, please
feel free to email or call me to follow up.

A reminder that you can withdraw any information or
withdraw from the study altogether up to the point when
synthesized/anonymized results are submitted for
publication (approximately 3 months from now).
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Appendix B: Interview guide for semi-structured
interviews with research participants

INTERVIEW GUIDE: Waterloo Region Heat, Cold, and Air Quality Network (WRHCAN)

Notes:
e Target interview duration: approximately 45-60 minutes
e Format: virtual (Teams)
e Provide a high-level overview of the information letter (e.g., purpose of the study) shared
via email

e Reminder of the consent process, right to withdraw, etc. (written informed consent will
have been provided in advance of the interview)

e Reminder: ROWPH will not have access to the raw data of the evaluation

ADMINISTRATIVE

Date:

Two-Digit Participant Number:
Interview Location:
Interviewer Name:

PREAMBLE:

Thank you for taking the time to share your experiences of participating in the Waterloo Region
Heat, Cold and Air Quality Network. During our conversation today, I'm interested in hearing
about your experiences and perspectives as a member of the network and also your reflections on
the capacity of the broader health and social service system in Waterloo Region to respond to the
health risks posed by extreme heat, extreme cold, and poor air quality.

QUESTIONS AND PROMPTS:

Questions about your organization and context-setting

1. Can you tell me a little bit about your role in [ORGANIZATION] (i.e., your occupation, the
organization/department you work for?)

Probe: How long have you been working with the organization/in that role?

2. What populations does your organization serve?
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Questions about your organization’s experience with the WRHCAN
3. How did your organization become involved with the WRHCAN?

4. Does your organization offer a Warming, Cooling, and Clean Air Space(s) to the
community?

A) Probe: If yes, can you tell me about the space? When Environment and Climate Change
Canada issues a Heat Warning, Extreme Cold Warning, or Special Air Quality Statement,
what does your organization do to respond? Are there specific supports or services your
organization offers?

B) Probe: If no, can you tell me about how you or your organization connects with the work
of the WRHCAN? When Environment and Climate Change Canada issues a Heat
Warning, Extreme Cold Warning, or Special Air Quality Statement, what does your
organization do to respond? Are there specific supports or services your organization
offers?

5. How has your organization’s participation in the network changed over time?
Probe: How has the network changed over time? How have changes in the network
affected how your organization has participated in the network?

Questions related to strengths and challenges of the WRHCAN

6. What are the benefits of participating in the WRHCAN for your organization?
Probe: How does your organization’s participation in the network contribute to your
work? How does being part of this network enhance the ability of your organization to
serve individuals?
Probe: Collaboration with other organizations? Please tell me more about your
experience of collaboration?
Probe: Knowledge exchange? Learning about what other organizations are doing?
Probe: What resources are needed for your organization to participate in the network?
Probe: Have the benefits of participating with the WRHCAN changed over time?

7. Based on your experiences, how does the WRHCAN support your organization’s work in the
community and/or make it easier for individuals to access Warming, Cooling and Clean Air
Spaces?

Probe: Are there specific actions or processes implemented by ROWPH as part of their
coordination role that supports your organization’s work (e.g., information sharing,
resource sharing, etc.)
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Probe: Are there specific resources associated with the WRHCAN that are helpful (e.g.,
Share information about the WCCA Spaces on a centralized webpage, provide an
interactive map, share information via social media, respond to media inquiries (i.e.,
radio, TV, newspaper))

Probe: Has your experience of the network’s coordination by ROWPH changed over
time?

8. Based on your experiences, are there any challenges to being a part of the WRHCAN?
Probe: What do you think contributes to these challenges?
Probe: What recommendations do you have to address these challenges?

Questions related to impact and future directions for the WRHCAN

9. What impact does WRHCAN have in the community?
Probe: What types of feedback do you receive from community members who use
WCCA spaces? What types of feedback do you receive from community members who
might not use the WCCA spaces?
Probe: Why is the WRHCAN needed in the community? What would change if the
WRHCAN did not exist?

10. How could WRHCAN improve their coordination efforts? What would you like to see
changed about what the WRHCAN does or how it functions?

11. Are there any lessons about how the WRHCAN operates that you think might be beneficial
for other communities or regions trying to implement similar initiatives?

Questions about systems-level response to extreme temperatures and poor air quality

12. How does WRHCAN fit in relation to other responses to climate change happening in
Waterloo Region?
Probe: How does WRHCAN contribute to climate adaptation efforts in Waterloo Region?

13. Do you see any trade-offs between addressing heating, cooling, and air quality within one
network?
Probe: resource efficiencies, different needs across heating, cooling, and air
quality?
Probe: What are the benefits of combining heating, cooling, and air quality?
Probe: What are the drawbacks of combining heating, cooling, and air quality?
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14. Are there any priority populations that you think are underserved by the current system-level
response to extreme temperatures and poor air quality in our community?
Probe: Why are these populations underserved?
Probe: Any recommendations to better serve these populations?

15. Do you think the health and social service system in Waterloo Region is equipped to address

current and anticipated challenges related to extreme temperatures and poor air quality?
Probe: If yes, please explain the strengths of the current system?
Probe: If no, what more needs to be done to strengthen the system?
Probe: What is WRHCAN’s role in supporting the broader health and social service
system to respond to challenges related to extreme temperatures and poor air quality?
Probe: What might an ‘ideal’ system’s level response to extreme temperatures and poor
air quality look like? What are the more important components of this response?

16. Is there anything else that you would like to add about your organization’s experience
supporting individuals in the community or your perspective on the WRHCAN?

CLOSING: Thank you for your time and for sharing your experiences and perspectives. Please
feel free to email any questions or if you would like to share any additional thoughts on our
conversation today. A reminder that you can withdraw any information or withdraw from the
study altogether up to the point when synthesized/anonymized results are submitted for
publication. We estimate that this will be about six months from now.
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Appendix C: Development of themes from codes

Example Quotations Codes Subtheme Theme
(Key words are bolded) (Deductive

parent codes —

inductive child

codes)
“We do a lot of advocacy around Inputs - mission | Alignment Facilitators

homelessness as well as housing.”
P1

“... because we're responding to
community health and well-being,
which is a shared objective of
almost everyone participating in the
network and beyond.” P4

“So in light of the warming, cooling
air quality, we were very motivated
to be part of that group because our
population experiences weather and
it impacts their health and their life
dramatically.” P7

“We’re one of the few spaces -
public spaces, government spaces
in the townships, and so | don't think
there was any question that we
would participate.” P2

“We have public facing free phones.
We also have access to free public
computers that folks can also utilize
during those periods of time. We do
have, like we can offer water
fountain, those types of things. So
we do have access to water for the
general public too.” P3

“We'll take steps to get cold water,
ice, maybe popsicles.” P5

“...all the public hallways and lobby
areas are always open for the
public.” P8

Inputs-
partnership
resources

between ROWPH
and Network
partners

“... having a centralized trusted
agent like Public Health leading this
helps.” P4

Throughputs —
leadership - trust

Leadership by
Public Health
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“... I think it falling under their
purview is a really good thing so it
was beneficial to us.” P5

“l would say a really tangible
example is it saves me time having
to investigate or find out credible
sources of information to relay to the
rest of my team and my work
colleagues.” P7

“We've had infographics before from
the Region, that in itself, seeing that
it's from the Region and that it's
obviously researched and the
numbers are correct, that's
something that we can lean into
when people do have questions, for
example.” P9

“... from a learning perspective, | find | Throughputs —

this all really helpful and it's good to maintenance

have the support.” P2 activities —
Network

"... brought in speakers to speak on meetings

different social elements for those

within the network, and so that brings

value to the network and something

again that | would otherwise not have

been able to access or have the

pleasure of like hearing or learning

about.” P8

“I think they're getting much better at | Throughputs - Communication

their communications. And it's much
more timely. There's a lot of
confusion with our warming, they're
not actually warming and they're now
calling them spaces cause they're
trying to differentiate. They're trying
to provide a clarity of their
mandate.” P1

‘I have never reached out to them
and not been able to have somebody
answer my question and answer it in
a timely manner. That's very helpful
for me and | appreciate the
resources they give to us.” P2

communication

pathways

88




“Like what public health is providing
us with when they provide this
information, it's in relatively real
time because it's when they're
anticipating a significant temperature
or air quality event and we're given
this information and a general
understanding of what the network's
response will likely be. And that can
help us prepare our own pieces.”
P4

“And also to some extent, when
information can be communicated,
then and it's something that say
coming from the Region about
what are the risks, for example, then
we can post that, say on our
community boards or have it
available to staff when people ask,
and then also, when the masks were
available, we can be the place where
we can distribute it to those people
who are more vulnerable to smoke
inhalation.” P9

“We post on our social media and e-
mail out to our e-mail list that we
have to let them know that we're here
and they can let people know that
we're open.” P12

One of the things that's pretty cool
too, that this network did was
create that interactive map that you
can see where all the warming
cooling spaces are. P13

“It's part of a bigger thing where we
become connected to the people
who are in community services at the
Welcome Centre. They've helped
train our staff. They've helped
provide support for language
interpretation.” P2

“I feel like whatever it takes to have
people get the information is great.
So | think that again it is a very
positive program. | think that itis a
very valuable program. | think itis a

Outputs -
synergistic

Connecting with
community
partners to share
information and
resources
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life saving program in certain
instances for individuals. And it
would be nice if more people were
part of the network.

" P3

“And so that's something that we
never would have ever thought to
purchase N95 masks to distribute to
the public if they so desired. And so
that was something | thought that
was a really added value because of
the relationship that we have with
public health.” P8

“It kind of shares, | don't want to say
burden, but it shares the
responsibility, right.” P9

“If people want to know where there
are other locations, we can help
them find that. | think it's just the
more people that are on board and
part of the network it you know
makes it a better, more. | don't know
the word I'm looking for. It just makes
it stronger for the community.” P12

“But we also have to appreciate that
a lot of individuals, not just the
homeless, don't have access to the
website.” P1

“And in terms of people moving in,
there can be language issues. In
some towns, right now, we've gone
very quickly from German being our
second language on the census to
Punjabi or Hindi. And these aren't
necessarily languages staff learn in
school, right? So yeah, language
can be a barrier.” P2

“Talk to people who are homeless or
unhoused and don't have a computer
or a cell phone with data on it. And
how are they getting that
information? It's a big gap, right? Like
vulnerable populations are the
ones who are not getting the
information that is accessible via
the Internet, whereas people who
have access to the Internet and have

Throughputs -
communications

Accessibility of
communications
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access readily to these things don't
need those services.” P3

“And so they have identified to me
that they have seen an increase
utilization of un-homed individuals
seeking shelter within our recreation
spaces. And that come the cold
weather, it does even increase
further. So it's there no matter what
now and then the cold weather will
heighten it and that sometimes they
feel ill equipped to respond and or
communicate with some of the un-
homed individuals. So some of the
un-homed individuals likely have
some mental health issues and so
either experiences that our frontline
staff have seen are either complete
withdrawn and not responding, not
communicating, not responding when
being asked to leave. At the end of
the night, just complete ignoring of
them and then they're like then what
do we do?” P8

“But | think kind of like reverse that is
also making sure that the staff at
these warming, cooling spaces also
feel safe or like supported. So,
recognizing you know we are in an
overdose crisis. An opioid crisis that
folks who use drugs might be in
bathrooms or public spaces or, you
know, warming and cooling spaces
and might have just used a certain
drug, whether they're supposed to or
not, is a whole other conversation.
But It happens. | think it's part of our
reality. And then you know,
recognizing that staff are almost like
having to take on a responsibility
they might not be ready for may
not be trained for in responding to
an overdose on medical
emergency kind of situation.” P13

Throughputs —
roles and
structures —
frontline staff
preparedness

Additional
trainings for
frontline staff

“We need to be willing to not shy
away from the reality that folks who,
a lot of people do not want to

Throughputs —
production
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acknowledge, are actually dealing
with and deal with it in an accepting
manner, dealing with itin a
compassionate manner and dealing
with it in an effective way and having
access to those resources.” P3

activities -
training

“We have a large population of folks
who are in shelter who maybe are
only in the shelters at night and
during the day they're out in the open
spaces.” P3

“Well, and | may get on my political
bandwagon here and | don't mean it
disrespectfully, but | think this region
has really embraced housing and
homelessness.” P5

“There was a day where it was really
wet, a lot of rain and there was more
people coming in from outside, so
there wasn't a weather event, but
definitely the weather affected
individuals in our community who
don't have a secure home and they
come in to get dry, right?” P9

Context -
housing

Homelessness
crisis in Waterloo
Region

“I think also, just you know, we look
at the elderly population in in the
summer and in the winter, because
you know, very fixed incomes.” P5

“And | think in general what we've
been talking about people that don't
have a place to live, like the
unhoused, the homeless
population.” P6

“So it's a very progressive model of
healthcare and CHCs really work
towards reaching marginalized
populations.” P7

“l know that, not necessarily our
challenges, but in previous meetings
I think people have struggled
especially with those people who are
vulnerable and living on the
streets or living in variable
housing situations, where when
you have people entering your

Context —
vulnerable
populations

Supporting
vulnerable
populations
experiencing
multiple
intersecting
challenges

Contextual
Factors
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spaces and they're bringing, for
example, their items, how do you
manage that?” P9

“That being said, we have our priority
populations and those priority
populations are older adults,
medically complex and mental health
and addictions.” P10
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Appendix D: Six dimensions of positionality and orienting
guestions

Research questions:

How does your positionality impact what research you choose to do?

Epistemology:

How does your positionality impact how you know what you know?

Ontology:

How does your positionality impact what you can observe as researchers?

Methodology:

How does your positionality impact how you make methodological choices?

Researcher-as-instrument:

How does your positionality impact how you relate to your participants?

Communication:

How does your positionality impact how you represent yourself in writing and other
communication?

(Secules et al., 2021)
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Appendix E: Research ethics approval, University of
Waterloo

UNIVERSITY OF WATERLOO

Motification of Ethics Clearance to Conduct Research with Human Participants

Principal Investigator: Warren Dodd (School of Public Health Sciences)
Co-Investigator: Laura Brubacher (School of Public Health Sciences)
Student investigator: Sabeen Abbas (School of Public Health Sciences)
Student investigator: Hateem Moor (School of Public Health Sciences)
Student investigator: Minal Wagar (School of Public Health Sciences)
Collaborator: Adele Parkinson (Region of Waterloo Public Health)
Collaborator: Brandie Bevis (Region of Waterloo Public Health)
Collaborator: Laura Aguiar (Region of Waterloo Public Health)

File #: 47029

Title: Partnership Evaluation of Waterloo Region Heat, Cold and Air Quality Network

The Human Research Ethics Board is pleased to inform you this study has been reviewed and given
ethics clearance.

Initial Approval Date: 12/09/24 (m/d/y)

University of Waterloo Research Ethics Boards are composed in accordance with, and carry out their
functions and operate in a manner consistent with, the institution's guidelines for research with human
participants, the Tri-Council Policy Statement for the Ethical Conduct for Research Involving Humans
(TCPS2 2022), the Ontario Personal Health Information Protection Act (PHIPA), and all laws and
regulations of the province of Ontario (as applicable). Additionally, CREB operates in a manner consistent
with the International Conference for Harmonization of Technical Requirements for Pharmaceuticals for
Human Use (ICH) Guidance E6(R2): Good Clinical Practice , the International Organization for
Standardization of Good Clinical Practices (GCP) as set out by 150 14155 - Clinical investigation of
medical devices for human subjects, Part C, Division 5 of the Food and Drug Regulations, Part 4 of the
Matural Health Products Regulations, Part 3 of the Medical Devices Regulations. Both Boards are
registered with the U.S. Department of Health and Human Services under the Federal Wide Assurance,
FPWADD021410, and IRB registration number IRB0O0002419 (HREB) and IRB00O007409 (CREB).

Expiry Date: 12/10/25 (m/d/y)

Multi-year research must be renewed at least once every 12 months unless a more frequent review has
otherwise been specified. Studies will only be renewed if the renewal report is received and approved
betore the expiry date. Failure to submit renewal reports will result in the investigators being notified
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ethics clearance has been suspended and Research Finance being notified the ethics clearance is no
longer valid.

Level of review: Delegated Review

Signed on behalf of the Human Research Ethics Board
r s al®
2 Llepne—7. cfae
Joanna Eidse, Research Ethics Officer, jeidse@uwaterloo.ca

This above-named study is to be conducted in accordance with the submitted application and the most
recently approved versions of all supporting materials.

Documents reviewed and received ethics clearance for use in the study and/or received for information:

file: DOCS_ADMIN-#4750633-v3-Project_Data_Sharing_Agreement_-
_Partnership_Evaluation_of WRHCAM_- UW_& ROWFPH_FE 16-Sep-24.pdf

file: Interview Guide_WRHCARN Partnership Evaluation.pdf

file: Email Script_Interviews_version 1_20240711.pdf

file: Written Consent Form_Interviews_version 2_20240312.pdf
file: Letter of Information_version 3_20240512.pdf

file: Appreciation Letter_version 1_20240711.pdf

Approved Protocol Version 3 in Research Ethics System

This is an official document. Retain for your files.

You are responsible for obtaining any additional institutional approvals that might be required to
complete this study.
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Appendix F: COREQ checklist

characteristics

interviewer/facilitator? e.g. Bias, assumptions,
reasons and interests in the research topic

No. Item Guide questions/description Reported on
Page #
(section)

Domain 1: Research team and reflexivity

Personal Characteristics

1. Interviewer/facilitator | Which author/s conducted the interview or 3.2.3
focus group?

2. Credentials What were the researcher’s credentials? E.g. 3.2.3
PhD, MD

3. Occupation What was their occupation at the time of the 3.2.3
study?

4. Gender Was the researcher male or female? N/A

5. Experience and What experience or training did the researcher | 3.2.3

training have?

Relationship with participants

6. Relationship Was a relationship established prior to study 3.2.3

established commencement?

7. Participant knowledge | What did the participants know about the 3.2.3

of the interviewer researcher? e.g. personal goals, reasons for
doing the research

8. Interviewer What characteristics were reported about the N/A
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Domain 2: study design

Theoretical framework

9. Methodological What methodological orientation was 3.2.2

orientation and Theory stated to underpin the study? e.g.
grounded theory, discourse analysis,
ethnography, phenomenology, content
analysis

Participant selection

10. Sampling How were participants selected? e.g. 3.2.3
purposive, convenience, consecutive,
snowball

11. Method of approach How were participants approached? 3.2.3
e.g. face-to-face, telephone, mail, email

12. Sample size How many participants were in the 3.2.3
study?

13. Non-participation How many people refused to participate | N/A
or dropped out? Reasons?

Setting

14. Setting of data Where was the data collected? e.g. 3.2.3

collection home, clinic, workplace

15. Presence of non- Was anyone else present besides the N/A

participants participants and researchers?

16. Description of What are the important characteristics | N/A

sample of the sample? e.g. demographic data,
date

Data collection

17. Interview guide Were questions, prompts, guides 3.2.3

provided by the authors? Was it pilot
tested?
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18. Repeat interviews Were repeat interviews carried out? If N/A
yes, how many?

19. Audio/visual Did the research use audio or visual 3.2.3

recording recording to collect the data?

20. Field notes Were field notes made during and/or N/A
after the interview or focus group?

21. Duration What was the duration of the interviews | 3.2.3
or focus group?

22. Data saturation Was data saturation discussed?

23. Transcripts returned | Were transcripts returned to N/A
participants for comment and/or
correction?

Domain 3: analysis and findings

Data analysis

24. Number of data How many data coders coded the data? | 3.2.4

coders

25. Description of the Did authors provide a description of the | 3.2.4

codingtree coding tree?

26. Derivation of themes | Were themes identified in advance or 3.2.4
derived from the data?

27. Software What software, if applicable, wasused | 3.2.4
to manage the data?

28. Participant checking | Did participants provide feedback on N/A
the findings?

Reporting

29. Quotations Were participant quotations presented | 3.3.1

presented to illustrate the themes/findings? Was 3.3.9
each quotation identified? e.g. o
participant number 3.3.3
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30. Data and findings Was there consistency between the 3.3.1
consistent data presented and the findings? 339
3.3.3
3.4
31. Clarity of major Were major themes clearly presented in | 3.3.1
themes the findings?
3.3.2
3.3.3
32. Clarity of minor Is there a description of diverse cases N/A

themes

or discussion of minor themes?
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