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Editorial

Climate change and health: a grand challenge
and grand opportunity for public health in Canada

Ashlee Cunsolo, PhD (1); Sherilee L. Harper, PhD (2)

Globally, climate change is profoundly
impacting human health."* Directly, cli-
mate change impacts human health most
often via changes in extreme events (e.g.
heat waves, drought, heavy rain), result-
ing in heat- and cold-related morbidity
and mortality, unintentional injury and
death, and other adverse health outcomes.
Indirectly, the impacts of climate change
on health are mediated through climate
change impacts on ecosystems and human
systems, with health impacts from vector-
borne, foodborne, and waterborne dis-
eases, respiratory illnesses, occupational
health and safety challenges, undernutri-
tion, and negative impacts on mental
health and wellness.!?

The impacts of climate change on human
health are not evenly distributed or expe-
rienced. A variety of often interlinked
political, cultural, economic, institutional,
geographical, and demographic factors
influence how climate change will or will
not impact health, including social exclu-
sion, inequities, and differential access to
and control over social, financial, and
environmental resources that are required
for adaptation and resilience.? Given these
multifaceted, widespread, and complex
impacts on human health, understanding
how climate change impacts human
health and the ways to best respond are
grand and defining challenges of our time.
Indeed, this grand challenge has been
identified by two Lancet Commissions,'3
the World Health Organization (WHO),*
and the Medical Association of Canada,’
the United States,® and Britain.’

While the threat of climate change to
health is unequivocal and pressing,>* climate

change is increasingly being presented as
a public health opportunity.! For instance,
the negative health outcomes resulting
from climate change could be reduced
with enhanced healthcare provision and
public health services, improved disaster
management, integrated environment and
health surveillance and early warning sys-
tems, poverty reduction, and mainstream-
ing cross-sector collaboration.? Furthermore,
there are several health co-benefits of cli-
mate change mitigation, ranging from
improved physical activity resulting from
active commuting, to reduced respiratory
illnesses from decreased air pollution.?
While the health sector is already grap-
pling with climate change impacts on pub-
lic health and healthcare needs, priorities,
use, provision, and costs, health adapta-
tion is generally under-represented in poli-
cies, planning, and programming. For
instance, all initiatives under the United
Nations Framework Convention on Climate
Change (UNFCC) affect human health;
however, only 15% of initiatives had an
explicit human health component described.®

Canada is no exception to this global
trend, with the health sector substantially
under-represented in adaptation initiatives
compared to other sectors.® Of the health
sector adaptation actions, many efforts by
governments have been groundwork actions,
with initiatives focused on building adap-
tive capacity and preparing conditions to
enable adaptation, including increasing
awareness about the health impacts of cli-
mate change and conducting vulnerability
assessments.51°

There have been an increasing number of
government adaptation actions which are

aimed at reducing vulnerability, including
warning and monitoring systems, as well
as initiatives aimed at changing practice
and behaviour. In Canada, this has
included training, information resources,
frameworks, general outreach and educa-
tion, and dissemination of information to
decision makers.’ Importantly, health adap-
tation is occurring at the local level, rang-
ing from individual, to household, to
community scales.

Considering the research gaps, public
health practice challenges and opportuni-
ties, as well as the urgency of climate
change impacts on human health, the six
contributions to this Special Issue, pub-
lished in conjunction with Earth Day,
illustrate the many ways in which climate
change is already impacting individual
and community health. Through a combi-
nation of at-a-glance papers and original
research articles, this collection demon-
strates a diversity of research on climate
change and health in Canada and is a
clear call to action for the health sector to
support both climate change health adap-
tation measures, and to champion mitiga-
tion strategies that have clear associated
health co-benefits.

This Special Issue begins with a synthesis
of climate-sensitive health concerns in the
literature in rural and remote regions in
Canada by Kipp et al." Utilizing a scoping
review search process, this article identi-
fies the key health vulnerabilities and
strengths of rural and remote regions, and
discusses challenges associated with food
and water security, exacerbation of
chronic illness, infectious diseases, mor-
bidity and mortality, and mental health.
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Indigenous Peoples, including First
Nations, Inuit, and Metis communities,
are often experiencing disproportionate
impacts from climate change on their
health and wellbeing. Richards et al.!?
describe the Climate Change and Health
Adaptation Program within the First
Nations and Inuit Health Branch of
Indigenous Services Canada, which funds
community adaptation research with the
objective of developing community-based
and culturally-sensitive tools and solu-
tions. Drawing from three case studies,
the authors identify the diverse research
funded through this program and empha-
size the importance not only of funding
climate change and health research, but of
directly supporting Indigenous communi-
ties to do their own work, based on their
local contexts and cultures.

Underscoring the important focus on co-
benefits, Kingsley!® examines the ways in
which protecting, improving, and increas-
ing green spaces can be not only a climate
change mitigation strategy, but also an
important health strategy, with positive
benefits for chronic diseases and their
associated risk factors. Drawing from two
examples of multi-sectoral collaborations,
including EcoHealth Ontario and Climate
Change Parks in Scotland, this contribu-
tion puts forward a model that considers
green spaces as an important climate
change and health intervention.

Demers and Gosselin'* examine the increase
of pollen allergies and seasonal allergic
rhinitis in North America from a changing
climate, particularly from ragweed. Through
an analysis of a strategy implemented by
the Quebec government to decrease rag-
weed and related allergenic pollens, this
paper examines the scientific data under-
pinning the strategy, and demonstrates
initial successes from its implementation.

Maclntyre et al.'® examine the ways in
which risk communication related to
extreme weather events and climate change
occurs in the public health domain.
Utilizing a scoping review approach, the
authors sought to evaluate public health
risk communication strategies, and the
implications of these findings for the
Ontario Public Health Standards 2018.
Their findings indicate that risk communi-
cation is more effective when linked to
short-term extreme weather events. Such
findings are important for informing pub-
lic health communication strategies and
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for motivating local actions to mitigate the
effects of climate change.

Finally, using a narrative methodology
approach, Malena-Chan'® studies the ways
in which young community leaders in
Saskatchewan are interpreting and under-
standing climate change. Findings from
this study suggest that narrative disso-
nance - or the ways in which narratives of
climate change cannot be reconciled
because of emotional, moral, or concep-
tual contradictions - can be an explana-
tory factor in understanding immobilization
and inaction, with implications for public
health messaging.

In 2015, the Lancet’s multidisciplinary
Commission on Climate Change and
Health made ten recommendations to gov-
ernments, including urging them to:
“invest in climate change and public
health research”; “finance climate-resil-
ient health systems”; and “collaborate to
implement policies that mitigate climate
change and promote public health, and
monitor progress over the next 15 years.”"”
Building on those recommendations and
supporting the growing body of scientific
literature, this Special Issue exemplifies
the diversity of pathways through which
climate change is currently impacting the
health of Canadians, while underscoring
both the grand health challenges and the
grand health opportunities from a chang-
ing climate.
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At-a-glance

Climate change impacts on health and wellbeing in rural and
remote regions across Canada: a synthesis of the literature

Amy Kipp, MA (1); Ashlee Cunsolo, PhD (2); Kelly Vodden, PhD (3); Nia King, BSc (4); Sean Manners, BA (3);

Sherilee L. Harper, PhD (1)

Abstract

This article provides a synthesis of the forthcoming first order draft of the Canadian
Government’s National Assessment on Climate Change ‘Rural and Remote’ chapter,
highlighting key health concerns from the literature associated with climate change in
rural and remote regions, as well as existing and future adaptation strategies. To support
the health and wellbeing of those experiencing the negative effects of climate change,
and utilizing systematic search processes, this synthesis article highlights the impor-
tance of considering the specific socio-cultural, economic, and geographic elements and
existing expertise of individuals and communities in rural and remote regions.

Keywords: climate change, health, wellbeing, rural, remote, adaptation, Canada

Introduction

In rural and remote regions (see Box 1)
across Canada, human health and wellbe-
ing are often influenced by the close con-
nection individuals and communities have
to their social, cultural, and physical envi-
ronments.!* These communities often rely
closely on the environment for their suste-
nance, livelihoods, and cultural practices,
influencing the social determinants of
health and wellbeing.!?>¢ As a result, cli-
mate change is directly and indirectly
impacting the health and wellbeing of
individuals and communities.!>%7:

This article synthesizes the health content
from the first order draft of the ‘Rural and
Remote’ chapter of the Canadian govern-
ment’s forthcoming National Assessment
on Climate Change, Canada in a Changing

Climate: Advancing Our Knowledge for
Action.’ The Rural and Remote Chapter is
one of several national issues chapters of
The National Assessment, including chap-
ters focused on Our Natural Capital,
International Dimensions, and Resilience
of Our People and Society, for example, as
well as regional chapters, such as
Northern Canada, British Columbia, the
Prairies, Ontario, Quebec, and Atlantic
Canada.* This assessment will serve as an
important resource for communities, pol-
icy-makers, and academics to support cli-
mate change adaptation decisions and
actions and explores how Canada’s cli-
mate is changing, the impacts of these
changes on Canadians, and the adaptation
strategies being used to reduce climate
related risks.” The Rural and Remote
Chapter, and by extension this article, is

Highlights

® Climate change negatively impacts
the health and wellbeing of indi-
viduals and communities in rural
and remote regions in Canada.

e Key health concerns from the
National Assessment on Climate
Change ‘Rural and Remote’ include
the exacerbation of issues associ-
ated with food and water security,
chronic illness, infectious disease,
unintentional injury and death,
and mental health.

e Although specific characteristics
increase climate change vulnera-
bility of rural and remote regions,
many strengths within these regions
support resilience to climate change.

e Focusing on climate change adap-
tation, as well as realizing co-bene-
fits from climate change mitigation,
presents important opportunities
for the health sector.

based on a scoping' review of gray and
peer-reviewed literature; ongoing engage-
ment with researchers, governments, com-
munities, organizations, and Indigenous
knowledge-keepers and leaders; and col-
laboration with other Chapters in the
National Assessment. The scoping review
characterized the nature, range, and extent

" For a complete list of Chapters and more information on the National Assessment on Climate Change visit: https://www.nrcan.gc.ca/environment/impacts-adaptation/19926

"The search approach utilized for the Rural and Remote chapter followed the Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR).
Full details of the search methods will be available in Natural Resource Canada’s National Assessment, Canada in a Changing Climate: Advancing Our Knowledge for Action, Rural and Remote

Chapter (forthcoming 2020).
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BOX 1
Definition of rural and remote regions

Building from the PHAC definition,*'
rural and remote regions are defined
as areas with less than 10000 people,
in which rural regions have less than
50% of the population that commute
to an urban location for work, and
remote communities have no resi-
dents that commute to an urban loca-
tion for work or the community is
located in one of the Canadian
territories.

of literature on climate change impacts
and adaptation in rural and remote
Canadian communities, and included lit-
erature published since the last national
assessment (2013). Based on quantitative
and qualitative analysis of the scoping
review, as well as input from engagement
and collaboration, key health concerns
associated with climate change and adap-
tation strategies in rural and remote
regions throughout Canada were identi-
fied. This article provides a brief overview
of these key health concerns.

Climate change, health, and
wellbeing in rural and remote
regions

Many changing climate conditions and
resultant environmental impacts nega-
tively affect individual and community
health and wellbeing in rural and remote
regions, including: increased prevalence and
severity of extreme weather events;!%1012
changes to sea ice, vegetation, fish, wild-
life, and water;"*>'>!* and weather and
environmental uncertainties.>¢4

Negative health outcomes associated with
these changes include an increased preva-
lence of poor nutrition, obesity, and dia-
betes;>>1¢ vector-borne, waterborne, and
foodborne disease;>!>1¢!” cardiovascular
disease;!>!¢ respiratory issues;'® injury and
mortality;'?!* and mental health issues.>¢152
Characteristics of rural and remote regions
may increase the sensitivity to these
health risks, such as remote geography
and limited transportation infrastructure,
reliance on natural resources, and under-
resourced social and physical infrastruc-
ture.>® Additionally, vulnerability to climate
change is influenced by the intersection of
social, cultural, and political factors in

Vol 39, No 4, April 2019

rural and remote regions as well as indi-
vidual characteristics and circumstances.>*%
Based on a synthesis of the literature from
this scoping review, key health concerns
in rural and remote areas include: 1) chal-
lenges with access to and quality of food
and water; 2) exacerbation of chronic ill-
ness and infectious disease; 3) potential
unintentional injury and death; and
4) intensified challenges with mental
health and wellbeing. Furthermore, the
literature highlights Indigeneity, age, gen-
der, and socioeconomic status as key fac-
tors influencing individual and community
vulnerability to climate change in rural
and remote regions.

Changing access and availability
of nourishing, accessible, and
preferred food and water

Many rural and remote regions have expe-
rienced changing access to, and quality
of, food and water systems, linked to

environmental changes such as rising
temperatures,”'®?*? changing precipita-
tion patterns, and increasing incidents of
extreme weather events.”182 For example,
in many Northern remote First Nations
and Inuit communities, climate-change-
related disruptions to sea ice, wildlife, and
vegetation impacts the ability of individu-
als to hunt, fish, and forage, leading to
decreased consumption of healthy and
culturally-preferred local food and increased
reliance on retail food.”!'®1819% Water
security, including access, availability and
quality, may also be challenging in rural
and remote regions, where rising tempera-
tures and more frequent extreme weather
events can overwhelm fragile water treat-
ment systems, interrupting the provision
of safe drinking water.”?* Across Northern
Canada, where many communities rely on
surface water sources, changes to water
levels, run-off, flow regimes, and sedi-
ment accumulation can drastically affect

TABLE 1
Examples of existing and potential adaptation strategies to the negative health effects
of climate change in rural and remote communities in Canada

Examples of existing adaptation strategies References
Introducing local food production systems 15,16,19
Using experience-based knowledge of local communities to support 36.12
community resilience o
Developing community-based monitoring programs and research to gather data

h . o . 5-7,18,25

about environment and health to inform decision making
Using Indigenous Knowledge and Local Knowledge regarding the physical 1214
environment, to support hazard avoidance and emergency preparedness
Utilizing a social development approach, which involves health professionals,
social workers, and those in caring professions supporting those directly impacted 22
by climate change to strengthen community capacity
Fostering protective factors for physical and mental health through connection to
land-based activities, cultural arts and crafts, and opportunities for bringing 27
community together

Examples of potential adaptation strategies References
Using local knowledge, Indigenous Knowledge, and/or western knowledge to 7121922
respond to specific local sociocultural contexts e
Eliminating social barriers to adaptation (e.g. poverty, inequality, housing 522
concerns, etc.) and reducing non-climatic factors (e.g. chronic disease) ’
Utilizing innovative forms of technology (e.g. telehealth, mobile monitoring 519
applications; satellite imagery) ’
Improving public health surveillance and furthering monitoring programs 5,7,8,12,14,15,23,24,29
Supporting sustainable development practices (e.g. clean energy programs) 12,19,22,29
Enhancing communication and awareness of risks and responses (e.g. lists of safe

. . . 5,12,18,19,29

spaces, pamphlets regarding disease outbreaks; developing outreach strategy)
Expanding knowledge of climate change impacts on health through research and 519.29
investment, and sharing best practices for public health adaptation T
Developing the capacity of health systems and emergency response to withstand
and respond to climate risks (e.g. creating technical guidance and training courses; 14,19

integrating climate change into medical and public health training)

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice




drinking water availability and quality.**
Both food and water insecurity have been
linked to negative health outcomes, includ-
ing poor nutrition, obesity, diabetes, car-
diovascular disease, acute gastrointestinal
illness, and mental health concerns.”!216:25

Exac.erbati.on of Fhronic illness
and infectious disease

Changing precipitation patterns, rising
temperatures, and increased frequency
and severity of extreme weather condi-
tions can also exacerbate chronic illnesses
and infectious diseases in rural and
remote regions by increasing exposure to
environmental contaminants, and vector-
borne, foodborne, and waterborne dis-
eases;'® putting enhanced stress on
underlying chronic conditions (e.g. car-
diovascular and respiratory illness);*®
and disrupting healthcare provision and
chronic disease management.® Further,
research has documented increased risk of
waterborne disease in rural and remote
areas, due to weather-related contamination

events.>” Additionally, changing winds,
ocean currents, and rivers, carrying envi-
ronmental contaminants North, may lead
to increased levels of persistent organic
pollutants and toxic heavy metals in local
food and water sources in remote polar
regions;”1¢23 the consumption of contami-
nants can result in many health concerns.’

Changing climate conditions
resulting in increased injury and
mortality

Extreme and rapidly changing weather
conditions, including heat waves, storms,
droughts, flooding, and changing sea ice
conditions, have had significant negative
effects on the health of individuals in rural
and remote regions. For example, an
increase in the number of heat waves
experienced in rural regions was associ-
ated with increased heat stroke and respi-
ratory related emergency room visits.?
Additionally, wild fires and associated
health challenges, such as respiratory
issues, mental health stressors, and

FIGURE 1

damage to critical health infrastructure,
have been identified in forest communi-
ties across Canada as a threat to safety
and wellbeing.!181

Changing and uncertain
environmental conditions
im‘)acting mental health and
wellbeing

As environments change and people adapt
to new and often fewer desirable condi-
tions, the mental health and wellbeing of
individuals in rural and remote regions is
also affected. For example, in Indigenous
communities in rural and remote regions
of Canada, individuals are often deeply
connected to the land for their wellbeing;
as climatic changes alter the environment,
access to places and practices of cultural
significance are often disrupted.>*!>?? For
Nunatsiavut Inuit, for example, these
changes have led to increased anxiety,
fear, distress, anger, grief, and depression
related to changes to land-based activities,
connection to land, and cultural identity.>**

Visual summary of key health challenges and adaptation strategies in the context of climate change in rural and remote regions in Canada

CLIMATE CHANGE IN RURAL & REMOTE CANADA

STRENGTHS

CHALLENGES

« strong social capital and social networks

« place-based knowledge systems

o high rates of community participation and involvement

and infectious illness

o increased injury and
mortality

« impacts on mental health
and wellbeing

reliance on natural resources
geographic remoteness

ADAPTATION STRATEGIES

KEY HEALTH
CHALLENGES « use multiple knowledge systems,
specific to sociocultural contexts
» food and water security « address socio-cultural barriers
« exacerbation of chronic « use innovative technology

improve and integrate public health and
environmental surveillance

support sustainable development
practices

enhance risk communication and
knowledge of climate change

o develop capacity of health systems

under-resourced social and physical infrastructure

limited institutional capacity (e.g. healthcare systems)
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In regional plans in Manitoba, the poten-
tial loss of livelihoods associated with
drought was identified as a climate-sensi-
tive mental health concern.?® In Atlantic
Canada, individuals have connected an
increase in the prevalence and severity of
storms in rural coastal communities and
the subsequent damage to important men-
tal health infrastructure,? which often dif-
fers by gender.*

Climate change adaptation
responses and opportunities
in rural and remote regions

Despite these challenges, focusing on cli-
mate change adaptation, as well as realiz-
ing co-benefits from climate change
mitigation, presents an important oppor-
tunity for the health sector. Already many
Canadian rural and remote communities
have begun to develop and implement
health-related adaptation strategies (Table
1). To support adaptation to the health
effects of climate change, a number of
changes to existing adaptation strategies
are needed, including: using multiple
knowledge systems, specific to sociocul-
tural contexts; addressing non-climatic
factors impacting adaptation; utilizing
innovative forms of technology; improv-
ing and integrating health surveillance
with environmental monitoring; support-
ing sustainable development practices;
enhancing awareness of risks and
response; expanding knowledge of climate
change impacts; and developing the
capacity of the health sector to respond to
climate change (Table 1). Ultimately, for
rural and remote communities to continue
to adapt to the health impacts of climate
change, it is important to consider the
specific local and regional socio-cultural,
economic, and geographic elements; sup-
port and draw upon existing expertise of
individuals and communities in rural and
remote areas in Canada; and continue to
view human health within the social-cul-
tural and physical environments of rural
and remote regions (Figure 1).
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Commentary

The Climate Change and Health Adaptation Program:
Indigenous climate leaders’ championing adaptation efforts

Gabrielle Richards (1); Jim Frehs, MA (1); Erin Myers, BA (1); Marilyn Van Bibber (2)

Abstract

The Climate Change and Health Adaptation Program (CCHAP) is a program within the
First Nations Inuit Health Branch of Indigenous Services Canada (which was previously
under the responsibility of Health Canada). The CCHAP supports Inuit and First Nation
communities in mitigating and adapting to the health impacts of climate change. The
impacts of climate change on Indigenous health can be observed in multiple areas
including, but not limited to, food security, cultural medicines, mental health and land-
based practices. This program seeks to address the needs of climate change and health
in First Nation and Inuit communities to support resiliency and adaptation to a chang-
ing climate both now and in the future through its emphasis on youth and capacity
building. The commentary is based on the Program’s eleven years of experience work-
ing with and for Indigenous communities and provides an overview of the CCHAP
model and the work it has and continues to support. This paper demonstrates three
examples of community-based projects to mitigate and adapt to the health impacts of
climate change to demonstrate climate change resiliency within Indigenous communities.

Keywords: climate change, First Nations, Inuit, community-based, adaptation, mitigation

Introduction

Environmental changes are both detri-
mental to human health, and an opportu-
nity to develop adaptive and creative
solutions with those who are threatened
the most by these environmental shifts.!
Amongst those who are critically impacted
are First Nation and Inuit communities
whose livelihoods and well-being hinges
upon the wellness of the land. Cunsolo
Willox et al.? describes that Indigenous
communities’ health and well-being are
connected to the land, stating: “[Indigenous]
identities, well-being, livelihoods, histo-
ries, and emotion-spiritual connection are
emergent from the land on which they
live” (p. 546). Many Indigenous commu-
nity members continue to live off the land
by hunting, fishing, trapping, and gather-
ing. The physical impacts of environmen-
tal changes can be observed by First
Nation and Inuit communities by disrupting

hunting and game migration patterns
which impacts food security, the melting
of sea ice and permafrost, lower crop
yields, and furthermore, the spread of
infectious diseases and more intense and
longer heat waves."** Communities are
also impacted emotionally, as Inuit and
First Nation communities express that
these environmental changes, and subse-
quent land changes, have impacted com-
munity members’ identities and livelihoods.>®
These environmental changes are happen-
ing at a more accelerated rate than ever
before! and are compounded by the
impacts that colonization has had on
Indigenous communities—further affect-
ing their cultures and their livelihoods.®
Colonization has created multiple impacts
including the displacement and reloca-
tions of First Nations and Inuit people on
their land and territory, the hindrance of
rights to self-determination, the suppress-
ing of Indigenous languages and cultural

Highlights

e The Climate Change and Health
Adaptation Program (CCHAP) for
First Nations South of 60N directly
supports First Nations communi-
ties to develop and undertake
adaptation and mitigation projects
to build upon their needs within a
changing climate.

e This commentary outlines the
CCHAP’s work and history, and
highlights three cases, in Selkirk
First Nation, Arviat and The
Mi’kmaw Climate Action, which
demonstrate the work these com-
munities have undertaken with
support from the Program.

knowledge, and the extraction of land and
resources.” These impacts of colonization
compounded with climate change have
subsequently increased communities’ vul-
nerability to experiencing climate change,
critically impacting health and well-being.

Indigenous Knowledge is a key compo-
nent to climate change resiliency which
helps mitigate the health impacts of a
changing environment, through place and
culture specific knowledge that encour-
ages significant adaptive capacity to
health concerns that environmental change
has caused.® Indigenous Knowledge is
understood as knowledge that has been
accumulating and evolving through adap-
tive processes and cultural transmission
between generations of a community,’
and “is an understanding of the world and
of the human place in the world...a view
that explains the mysteries surrounding
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them and, that gives [communities] a
sense of place” (Arctic Climate Impact
Assessment, 2004)."° One key strength of
Indigenous Knowledge lies within local
contexts of cultural and kinship systems
which enables place and culture specific
adaptive capacities to be built within com-
munities.® These aspects can lead to stron-
ger mitigation practices amongst First
Nation and Inuit communities to adapt to
the issues these communities face.

The Climate Change and Health
Adaptation Program (CCHAP)

The Climate Change and Health Adaptation
Program (CCHAP) was established in
2008 in response to concerns from First
Nation and Inuit communities North of
60° including Nunatsiavut (Northern
Labrador) and Nunavik (Northern Quebec),
who were and are being directly impacted
by climate change.®!' These communities
sought to lead research projects that
would positively impact their communi-
ties’ health and well-being. The CCHAP
directly funds Indigenous communities
and Indigenous not-for-profit organiza-
tions to support communities in conduct-
ing their own research in climate change
and health, directly building capacity
amongst youth and community members.
Furthermore, directly funding First Nations
and Inuit communities enables communi-
ties to use their funds as they see fit to
address adaptation and resiliency to cli-
mate change. Projects that the CCHAP
supports seek to build community capac-
ity and raise awareness around climate
change and health while respecting
Indigenous sovereignty. Projects thus rely
on Indigenous Knowledge and other sci-
entific methods to create tangible change
within their communities, and therefore,
increase awareness of climate change to
reduce risks to health and well-being.

The CCHAP has funded 95 community-
based research and adaptation projects
from 2008-2016 in areas such as, food
security, water quality, land-based activi-
ties, mental health, and cultural medicines
among others. In 2016 the program
expanded to the southern part of Canada,
serving First Nation communities South of
60°. Today, there is one program in the
South and one in the North to serve First
Nation and Inuit communities in adapting
to the changing environments and learning

how climate change is impacting health
and well-being within communities.*

The program embraces First Nation lead-
ership through an Indigenous Selection
Committee which reviews projects, offers
feedback and makes funding decisions.
Transferring the decision-making pro-
cesses to First Nation and Inuit commu-
nity representatives ensures that projects
undertaken with the CCHAP are truly for
communities, by communities. Through
the integration of Indigenous leadership,
projects undertaken with the CCHAP inher-
ently utilize interdisciplinary approaches
that combine Indigenous Knowledge and
other scientific approaches to adapt to cli-
mate change impacts. The integration of
these knowledge streams has enhanced
community capacity and encouraged both
mitigation and adaptation measures to
support communities” well-being.!

Three community-based research
studies funded through CCHAP

Below are three case studies that exem-
plify some of the work the CCHAP sup-
ports which provide examples of the
breadth and scope of the work Indigenous
communities have undertaken since 2008.
These projects represent some of the suc-
cesses Indigenous communities have had
with initiatives undertaken with support
from the CCHAP’s funding. Each of these
projects represents the adaptive capacity
of First Nations and Inuit peoples and
how their cultural knowledge has led to
adaptation and mitigation within a
changing climate, increasing communi-
ties’ resiliency to climate change. Projects
supported in Selkirk First Nation, Arviat,
and within Mi’kmaw territory offer an
understanding of the ways Indigenous
communities are adapting to a changing
climate and are addressing the associated
health impacts of climate change on com-
munity health and well-being. The
Northern case studies are adapted from
the CCHAP North Synthesis Report which
is currently under publication, informa-
tion from the climatetelling.info website
and project reports with permission and
input from project leads.™!?

The Selkirk First Nation was supported by
the CCHAP in 2015/2016 and produced
multiple outputs, including a video and
publications which can be found at the

ClimateTelling website and at the Arctic
Institute for Community-Based Research’s
website.>!! Selkirk First Nation rests cen-
trally in the Yukon Territories where the
Yukon River salmon are in dramatic
decline. The project undertaken by the
Selkirk First Nation focused on the rela-
tionship between the land, water and the
people who rely on the fish camps for
food security and to continue cultural
practices that support mental, physical,
emotional and spiritual well-being of their
people. The community relies on salmon
as central to their diet and harvesting of
the salmon is at the heart of the Northern
Tutchone cultural traditions. With the low
returns of salmon, due to climactic
changes and industrial pressures on the
Chinook salmon life cycle, Selkirk people
fear not only the loss of a vital food
source, but also the loss of age-old tradi-
tions of the fish camps. The fish camps
are critical to Selkirk food security and at
the heart of transferring Indigenous
Knowledge to the next generation of
Selkirk people. Therefore, the community
wanted to continue the traditions of the
fish camps to ensure the health and men-
tal well-being of their community mem-
bers. This project centered around
maintaining food security and Tutchone
knowledge and culture while adapting to
the threat of climate change. To do this,
the research was guided by a community
advisory committee, Selkirk Elders and
the community. A survey of fish camps
conducted by the youth with support of
the research leads provided an opportu-
nity for the youth to learn first-hand, the
value and role of the summer fish camps
while being able to wunderstand the
impacts that climate change was having
on their lands and community. Despite
the lack of fish, the youth learned from
Elders the importance of keeping Tutchone
traditions strong as an important resource
for mental well-being and future chal-
lenges. The project identified six key strat-
egies for adapting to the changing climate.
This project encouraged youth to connect
with their Indigenous Knowledge and the
role it has in promoting mental wellness,
while also learning about the impacts that
climate change is having on their land.
This was achieved with on-the-land activi-
ties at a winter fish camp for youth, as
well as their role in the research process,
including through conducting interviews
and taking photos, culminating in a Photo

* For more information on the CCHAP North please visit: https://www.sac-isc.gc.ca/eng/1536238477403/1536780059794.
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Voice story. This project encouraged youth
to gain confidence in their communities’
knowledge and raised awareness amongst
youth and community members on the
impacts that climate change is having on
their communities’ health and culture.
Within the community there is a commit-
ment to keep traditions strong through a
series of climate change adaptation strate-
gies, including the role of the fish camps.

Arviat, Nunavut was supported by the
CCHAP for four years to undertake a proj-
ect targeting food security beginning in
2010. The community produced multiple
reports and outputs including videos and
publications which can be found on the
ClimateTelling  website.” In  Arviat,
Nunavut, the community developed a
project targeting food security that was
funded. The purpose of this project was to
revitalize the practices of local harvesters
and hunters which were seemingly dis-
placed through social and cultural disloca-
tion over the last 40-50 years. This
dislocation led to greater safety concerns
out on the land, and more of the hunted
animals wasted as Indigenous Knowledge
was discouraged by colonial practices. In
addition, many community members
developed diabetes due to reliance on
store bought food, an expensive and less-
healthy alternative to country food."
Therefore, the community developed a
project by discussing and interviewing
Arviat Elders who grounded the project in
Inuit values and Indigenous Knowledge,
ensuring that the project was culturally
appropriate and followed cultural proto-
cols. In these interviews, Elders described
the value of ‘food sharing’ and therefore
invested in a community freezer. The next
phase explored the options for producing
local and healthy foods. To do so, the
community developed a composting sys-
tem and used seaweed at fertilizer. After
this, the community worked towards
building local capacity to run the green-
house. Lastly, the project furthered
engagement within the community to
ensure that a sustainable method of food
production could continue. Each of these
community-led initiatives built commu-
nity capacity and supported the revitaliza-
tion of Indigenous Knowledge. This has
resulted in the reintegration of knowledge
systems along with new innovations, such
as a greenhouse, to ensure community
members can be food secure. These initia-
tives are still strong today, resulting in the
Young Hunters’ Programming to teach
youth hunting skills and several short

Vol 39, No 4, April 2019

films and articles which have documented
this community’s journey. This project is
one example of the types of projects
which support First Nation and Inuit com-
munities to develop local food systems
that are environmentally friendly, produce
healthy food options, and are culturally
appropriate.

As the program moved to include the
southern part of Canada in 2016,
Indigenous communities disclosed to the
CCHAP that extreme weather events are
impacting health and well-being within
these communities. Climate change has
resulted in increased extreme weather
events, including forest fires and floods'
which disproportionally impact Indigenous
communities, particularly rural and coastal
communities.!* The CCHAP supported the
Confederacy of Mainland Mi’kmaq’s
Mi’kmaw Conservation Group (later
moved into the Mi’kmaw Climate Action
Program) in Nova Scotia in a project that
addressed emergency management in six
different Mi’kmaw communities. This
project conducted research, engaged com-
munity members, developed needs assess-
ments and reported on the state of
emergency plans. The project supported
Mikmaw communities in developing
emergency management measures that
incorporated Indigenous Knowledge of
health and safety. The project looked at
the physical, mental, emotional and spiri-
tual impacts of climate change, emergency
events, and emergency management on
the health of community members.
Through speaking with community mem-
bers, including, youth and Elders, the
Mi’kmaw Climate Action Program gath-
ered information on their specific con-
cerns and needs in the case of emergency
due to extreme weather events. The proj-
ect also brought together Elders with
youth through workshops to share knowl-
edge and to encourage passing along skills
that can build capacity and increase resil-
iency, through future activities such as
creating canoe paddles and other crafts
and activities to learn emergency skills.
These skills can connect the youth to the
land and help them learn about climate
change and how that will impact extreme
weather events.

Conclusion

These three projects that the CCHAP sup-
ported represent community led initiatives
that support climate change resiliency
amongst First Nation and Inuit communities.

These projects were chosen to represent
the resiliency of First Nation and Inuit
communities and community-based initia-
tives that have positioned these communi-
ties at the forefront of both climate change
challenges and adaptation. These projects
undertaken demonstrate the importance
of localizing adaptation and mitigation
measures, specifically within food systems
and emergency management. These proj-
ects developed with the framework of
local, Indigenous Knowledge, to build
capacity within communities.

Engaging youth and Elders to respectively
learn and pass along Indigenous Knowl-
edge from generation to generation
strengthens communities’ resiliency and
helps ensure that the projects and initia-
tives are sustainable as capacity within
the community and amongst youth are
built. Through both peer and professional
training each project builds capacities in
different areas, such as, research and
interview skills, technological skills and
skills on the land. These skills are built
through the passing of knowledge
between generations, which is crucial in
ensuring sustainability for our future, a
future which youth represent. The proj-
ects supported by the CCHAP leverage
First Nation and Inuit knowledge to build
adaptive capacities within a changing cli-
mate that address communities’ health
concerns. It is through these efforts that
Indigenous communities can share both
their visions and concerns for the seven
generations to come.
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Commentary

Climate change, health and green space co-benefits

Marianne Kingsley, MSc (1); EcoHealth Ontario (2)

Abstract

We examined two of humanity's present-day challenges, climate change and chronic
diseases, in relation to the co-benefits that green spaces provide to human health and
the environment. The reduction of several chronic diseases and associated symptoms,
including anxiety, obesity and cardiovascular disease, has been associated with the
presence of and access to green space. Green spaces also contribute to a number of
environmental health benefits and have been shown to reduce the likelihood of flood-
ing, improve air quality and provide cooling and shade. These co-benefits address both
the symptoms of several chronic diseases and associated risk factors along with the
environmental and health impacts of climate change. This article explores how to maxi-
mize the co-benefits of green spaces through two examples of multi-sectoral collabora-
tions. With these two examples, we have provided a model of collective collaboration
that aims to address complex issues, such as climate change and chronic diseases,
through the common intervention of green spaces.

Keywords: chronic disease, green space, climate change, ecohealth, public health, co-benefits

Introduction

Globally and locally, humanity is facing
two very serious issues that are impacting
human health: chronic diseases' and cli-
mate change.? Major chronic diseases,
such as cancer, heart disease, and diabe-
tes, cause 65% of all deaths in Canada
each year.! The impacts of climate change
are being felt throughout Canada, includ-
ing an increased occurrence of extreme
weather events, such as extreme heat,
droughts, wildfires and floods.> The indi-
rect impacts of climate change are also
becoming evident by compounding public
health issues and threatening gains in
population health.** While these impacts
affect everyone, vulnerable populations
are disproportionately burdened.®

Green spaces (Box 1) present a unique
intervention that offers co-benefits to cli-
mate change mitigation, adaptation, and
human health. The presence of and access
to urban green spaces has been shown to

reduce the rate and impact of chronic dis-
eases.*” At the same time, green spaces
can also help mitigate and improve resil-
ience to climate change and its impacts.®

As Box 2 shows, green spaces can pro-
mote physical activity, contribute to social
interaction and cohesion, increase access
to healthy food, and contribute to stress
reduction and cognitive restoration.®®
Green spaces also improve air quality, cre-
ate shade, reduce outdoor air tempera-
tures, and decrease the likelihood of
flooding.” "

This article outlines current health chal-
lenges and climate change threats facing
Canadians and how the co-benefits of
green space provide a unique opportunity
to help mitigate them. It also presents two
collaborations, EcoHealth Ontario in
Canada and Climate Change Parks in
Scotland (United Kingdom), for tackling
cross-cutting issues such as climate
change, public health, and the environment

Highlights

® Major chronic diseases, such as
cancer, heart disease and diabetes,
cause 65% of all deaths in Canada
each year.

e The impacts of climate change are
being felt throughout the country,
including increased occurrence of
extreme heat, droughts and floods.

e Protecting, improving and increas-
ing green spaces can help address
both of these major issues.

e EcoHealth Ontario is an example of
a multi-sectoral partnership that
works together to achieve multiple
public health, planning and con-
servation objectives.

by promoting green space as an effective
and efficient climate change intervention.

Chronic disease and green space

There are four major chronic diseases and
about twenty percent of Canadians live
with at least one of them.! Cancer, cardio-
vascular disease, diabetes and respiratory
disease cause approximately 65% of all
deaths in Canada.' Additionally, mental
health disorders, including depression and
anxiety, are the primary cause for work-
place disability in Canada.! Moreover,
33% of direct health-care expenditures in
Canada can be attributed to disorders of
the circulatory and respiratory systems,
musculoskeletal disorders and mental dis-
orders alone.'” There are several risk fac-
tors associated with a person’s risk of
having a chronic disease, including level
of physical activity, exposure to tobacco
smoke and eating habits.! For example, 9
out of 10 Canadian children do not meet
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BOX 1
The term green space refers to a diverse
range of spaces

What is green space?

There are many types of green spaces,
all of which can provide health and cli-
mate change mitigation and adapta-
tion benefits. Green space describes
what may be referred to as green infra-
structure, natural spaces, open space,
or engineered green spaces. There are
diverse sizes, types and functions of
green spaces, including:

e Public spaces such as parks, con-
servation areas, greenways, trails,
urban and rural forests, street
trees, community gardens, school
grounds, shorelines and ravines;
and

e Private and institutional spaces
and infrastructure such as gar-
dens, green roofs, green walls,
cemeteries, golf courses, and
other outdoor spaces.

the recommended level of physical activ-
ity.! However, these risk factors are modi-
fiable and the presence of, and access to,
greenspace can potentially reduce some
risk factors leading to chronic diseases.”

There is a large body of evidence demon-
strating the positive impacts of the pres-
ence of, and access to, green spaces on
health.” Studies suggest that the health
benefits of green spaces are realized
through various pathways (Box 2). Green
spaces have a number of positive impacts
on the urban environment which helps
human health, including reducing noise,
providing shade and cooling and reducing
both the likelihood of flooding and air pol-
lution.”™ In addition, green spaces can
support and facilitate health and well-
being by enabling stress alleviation and
relaxation, physical activity, improved
social interaction, and community cohe-
siveness.®® Health benefits associated
with the presence of, and access to,
greenspace include improved levels of
mental health, physical fitness, cognitive
and immune function, as well as lower
mortality rates.!>!3

The health benefits of green space are par-
ticularly substantial in populations that
experience health inequities.!® For example,
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a study conducted in England found that
for all-cause and circulatory disease mor-
tality, income-related inequalities between
the lowest and highest income deprivation
groups were lower among those living in
the most green areas compared to the
least green areas.!®

A similar finding was described in a
Toronto study, which looked at tree den-
sity and self-reported health and cardio-
metabolic conditions. It was found that
the presence of trees could significantly
improve health perception, comparable to
living in a neighborhood with $10 000
higher median income or being 7 years
younger.®

Green space can increase
resilience to climate change

As Boxes 2 and 3 show, the presence of
green spaces helps mitigate climate
change and improve human health by
reducing chronic disease risk factors. But
green space also provides the co-benefits
of improving resiliency and recovery from
the impacts of climate change (Box 3).2*

An example of how the presence of, and
access to, green space provides co-bene-
fits is flooding. Flooding related to climate
change is increasing and the presence of
green spaces can reduce the likelihood of
damage due to and extent of flooding.
Green spaces such as parks, bio swales,
rain gardens, engineered wetlands, and
fields within the flood plain have the
potential to temporarily store storm water
and reduce run-off.> At the same time the
presence of, and access to, green spaces
has the potential to help reduce mental
health symptoms, such as stress and anxi-
ety,® which can be exacerbated by experi-
encing a flood.? The Intact Centre on
Climate Adaptation estimated that “three
years after their home was flooded 48 per
cent of respondents from flooded house-
holds were worried when it rained, com-
pared to three percent of respondents
from non-flooded households.”%

Putting green space evidence
into practice through
multi-sectoral collaborations

Protecting, promoting and increasing green
spaces can be beneficial to human health
through: 1) reducing certain chronic dis-
eases and associated risk factors; 2) help-
ing to mitigate climate change impacts;
and 3) contributing to increased resiliency

for recovering from climate change
impacts.”™ These issues are being addressed
by many different sectors, from public
health officials, to urban planners, to con-
servationists. Protecting, promoting, and
increasing green spaces then provides an
intersection for a variety of sectors to
come together, collaborate, and achieve
greater action as a group. The umbrella of
green spaces allows very different sectors
to come together under one intervention
and to maximize the co-benefits provided
by green spaces. Two examples of these
types of successful collaborations that
promote green space are EcoHealth
Ontario in Canada and Climate Change
Parks in Scotland.

EcoHealth Ontario is a multi-sectoral, col-
laborative group that leverages mutually
reinforcing activities under the vision that
protecting, promoting, and increasing
green spaces can be beneficial to human
health. The collaboration has hosted sev-
eral multi-sectoral workshops that allow
planners, public health officials, conserva-
tionists, among others, to discuss meth-
ods, tools, and strategies that can help
professionals put green space interven-
tions into action. The collaboration also
produces reports, toolkits, and education
materials that focuses on promoting the
ecological, health, and wellbeing benefits
of greenspace, including climate change
mitigation and adaptation and chronic
disease reduction.

Another example of a multi-sectoral col-
laboration focusing on the co-benefits of
green space is the pioneering ‘climate
change parks’ being developed in
Scotland. This initiative works by retrofit-
ting existing urban green spaces to deliver
climate change solutions.** It identifies
how the various elements of a park can be
modified to have a low carbon footprint
and adapt to the weather impacts of cli-
mate change, such as providing flood
management and shade, and to make the
green spaces enjoyable in a variety of
conditions.**

Conclusion

Protecting, promoting, increasing, and
improving green spaces is one interven-
tion that provides several co-benefits to
some of the major issues facing communi-
ties today. Focusing on green space pro-
vides a unique opportunity for groups to
apply a single intervention with multiple
benefits for multiple stakeholders. The
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BOX 2
Co-benefits and modifiers of green space impacts on climate change and human health

Green space impact on health and environment

The presence of and access to green spaces have positive associations with factors related to the environment and human health®.

Green space associations with the environment®" Green space associations with human health and wellbeing®®
* Air quality improvements When people have access to local, neighbourhood green spaces:
¢ Reduction in urban heat island, shade provision « Birth outcomes are improved
 Flooding mitigation through storm water storage « Mortality from all causes is reduced
* Noise reduction « Level of obesity is reduced
* Provision of food  Number of people with cardiovascular diseases is reduced

« Symptoms of mental illness, including depression and
anxiety are improved

« Self-reported feelings of stress are reduced

« Social cohesion is improved
Factors that impact the benefits that green spaces provide

Green space characteristics

 Availability and accessibility, e.g. location, distance from residence, quantity, size'>"
* Aesthetic, e.g. landscaping, quality perception™
e Amenities/equipment, e.g. infrastructure, services'

* Maintenance, e.g. regularity of maintenance, garbage removal®

Green spaces that are near residences, accessible, and useable for a diversity of groups, and perceived as well maintained have been found
to provide the greatest health impacts.”

Populations’

Vulnerable groups, including people living on low income, racialized groups, older adults, and children have been found to experience the
most benefits from green space.' In particular, the health of children has been shown to be positively impacted when well-maintained
parks with playgrounds are in close proximity to their residence.” The health of vulnerable groups has been shown to experience the
benefits of green space even with fairly small increases in nearby green space density."

BOX 3
Climate change impacts on human health and the accompanying green space co-benefit

Health impacts from climate change Green space co-benefit/mitigation

IlIness and premature death from exposure to extreme heat>* * Provides shade"
* Reduces heat island effect"

IlIness, stress and premature death from exposure to flooding>'® |« Reduces likelihood of flooding through decreased run-off*!

Mental stress from the impacts of extreme weather? * Reduces stress, anxiety and depression, common symptoms
experienced after a flood?

Food insecurity® e Community gardens provide local food source’

Cardiovascular and respiratory illness due to degraded air  Improve air quality’

quality?  Lowers rate of cardiovascular disease®
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benefits of green space provide an oppor-
tunity to both protect and promote these
spaces, especially in urban centres.

It is imperative that governments, groups,
organizations, and businesses work together
towards a common goal, especially when
addressing complex issues. Multi-sectoral
collaboration is a valuable way to maxi-
mize the co-benefits provided by green
space.

Working together to make green spaces a
priority in communities and surrounding
areas will help towards addressing the
issues of chronic disease and climate
change.
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At-a-glance

Pollens, climate and allergies: Quebec initiatives

Isabelle Demers, MEnv (1); Pierre Gosselin, MD (2)

Abstract

Pollen allergies are a major source of seasonal allergic rhinitis in North America. This
type of rhinitis affects 17% of adults in Quebec, a marked increase in the last 30 years.
Ragweed (Ambrosia artemisiifolia L.) pollens are responsible for 50% to 90% of rhinitis
cases. Climate change has played a significant role in the increased prevalence of sea-
sonal allergic rhinitis over the last few decades. In 2015, the Quebec government put in
place a strategy to tackle this problem, the Stratégie québécoise de réduction de I’herbe
a poux et des autres pollens allergenes [Quebec strategy to reduce ragweed and other
allergenic pollens]. Based on solid evidence, the Strategy advocates for co-operation
between stakeholders and the integration of control measures into the maintenance
practices of municipalities and other large public and private landowners. This article
presents the scientific data underpinning the Strategy and initial successes of the action
taken under the Strategy.

Keywords: rhinitis, allergic, seasonal, allergen, Ambrosia, climate change, ragweed, pollen,
public policy, prevention and control

scientific bases and main elements of the
SQRPA to reduce ragweed and other aller-
genic pollens.

Introduction

Among the various species of allergenic
pollens, ragweed (Ambrosia artemisiifolia
L.) pollen has been a great source of con-
cern in the Quebec public health care sys-
tem for more than 30 years. It is a major
cause of seasonal allergic rhinitis in North
America'?® and is believed to be responsi-
ble for 50% to 90% of pollen allergies,*
affecting approximately 1 in 10 Quebecers.®
In 2005, the health costs attributed to rag-
weed were evaluated at between $156.5 mil-
lion and $240 million.® In a context where
the prevalence of allergic rhinitis has been
rising constantly for 20 years in conjunc-
tion with the climate change being experi-
enced worldwide, it has recently appeared
necessary to enhance environmental con-
trol efforts to reduce the effects of aller-
genic pollens. That is why the Stratégie
québécoise de réduction de I’herbe a poux
et des autres pollens allergenes (SQRPA),
launched in 2015 by the Quebec
Department of Health and Social Services
(MSSS), was put in place.” Below are the

Methodology and results

The development of the SQRPA was
informed by a narrative review of the sci-
entific literature® that was carried out in
2011 and resulted in 142 articles. The sci-
entific literature was searched by means
of various databases (PubMed, CSA
[llumina, EBSCOhost, OvidSP, etc.). Those
searches were supplemented with grey lit-
erature searches to gather study reports
on the topic. The SQRPA has resulted in
the funding and completion of several
applied field research projects in Quebec,
the main aspects of which are presented
below.

The impact of climate change
To explain the increased prevalence of sea-

sonal allergic rhinitis, a number of studies
have highlighted the impact of climate

Highlights

® Climate change increases the quan-
tities and allergenic potential of
ragweed pollen.

® Seasonal allergic rhinitis caused by
these pollens has increased signifi-
cantly in North America.

e Simple environmental control meth-
ods can clinically decrease the
impact of ragweed pollen.

e A coordinated policy that incorpo-
rates these control measures in
municipalities’ groundskeeping prac-
tices is being implemented in
Quebec.

change.”’> The combination of warmer
temperatures and higher concentrations of
CO, is stimulating the growth and pollen
production of allergenic plants.™!* Specif-
ically, an increase in the length of plants’
pollen seasons has been observed,?> which
is leading to increased human exposure to
aeroallergens and therefore a higher rate of
allergic sensitization.

In addition, studies tend to demonstrate
shifts in the distribution of plants. New
areas further to the north are becoming
conducive to the establishment of certain
species, with the result that human popula-
tions are being exposed to new allergens.™
The problem of pollen allergies was
included under the health component of
Quebec’s climate change action plan (Plan
d’action contre les changements clima-
tiques du Québec) in 2007.

Data obtained from applied research

In Quebec, knowledge of ragweed man-
agement has increased enormously over
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the last 10 years.’> The acquisition of
solid evidence demonstrating the positive
impact of pollen control has strengthened
the relevance of managing the plant at the
municipal level.

The Herbe a poux 2007-2010 research
project demonstrated that it is entirely
possible to effectively manage ragweed
across a municipality at low cost while
having a real impact on the health of the
allergic population.'®?® Concretely, the
project involved engaging different key
players in seven targeted activity sectors
in the community (agricultural, business,
industrial, institutional, municipal and
residential sectors, as well as transporta-
tion routes) to synchronize their ragweed
control actions.? The players showed a
strong preference for mowing, with 60%
of the players practising it.? To determine
whether the strategies deployed were
effective, two approaches were taken.
Pollen concentrations and the density of
ragweed were measured using a semi-
experimental pre-test/post-test design with
a non-equivalent comparison group. In
addition, the health impacts on allergic
people were assessed using a quasi-exper-
imental chronological series design with a
non-equivalent comparison group. At the
end of the project, a decrease in ragweed
pollen concentrations was observed in the
experimental environment compared with
the control environment, a statistically
and clinically significant reduction in the
intensity of certain symptoms was mea-
sured in one in two allergic individuals
living in the experimental environment,
and there was an improvement in their
quality of life.'®?® The preferred interven-
tion method during this project, coordi-
nated management, was deemed very
efficient from an economic viewpoint
compared with the minimal intervention
method generally applied in the prov-
ince.?*?? Concretely, coordinated manage-
ment consists of engaging various key
players in the community (e.g. municipal-
ity, provincial department of transporta-
tion and other large owners and managers
of private or public land) to implement
joint and simultaneous action for control-
ling ragweed. In comparison, minimal
intervention consisted of regular grounds-
keeping, without focusing on ragweed in
particular and without engaging the
community.

In 2008, a study was conducted on the

links between the degree of local ragweed
infestation and the prevalence of allergic
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reactions among children 6 months to
12 years old living on the Island of
Montreal.”” The study shows a statistically
significant positive relationship between
the risk of allergic reactions and the level
of local exposure to ragweed (influence
zone of 300 to 1000 m). The study there-
fore demonstrates the relevance of local
action to control ragweed to reduce the
frequency of allergies in the population, in
the context of adaptation to climate
change.

Another project carried out in Montreal
involved evaluating a ragweed pollen con-
trol approach through the distribution of
personalized information to the managers
of ragweed-infested sites. It explained the
health impacts associated with ragweed
and asked that the lands be mowed twice
during the summer.” The results suggest
that landowners, particularly owners of
vacant lots, are more likely to control rag-
weed on their land when they receive sev-
eral notices and reminders. Three times as
many owners mowed the ragweed on
their land after receiving four notices
compared with those who received only
one notice.

In response to the need to monitor the
presence of ragweed in Quebec and its ter-
ritorial extension in the future, a method
to predict the probability of the presence
of ragweed involving remote sensing has
been developed.? The first phase of the
project, carried out between 2011 and
2013, resulted in a prediction rate of 60%
to 80% (depending on the region). The
second phase of the project is currently
under way and is aimed at improving the
method’s effectiveness so it can be more
widely used in the future, providing useful
information to municipalities to help them
enhance their climate change adaptation
strategies.

Work done by Agriculture and Agri-Food
Canada has proved the effectiveness of
mowing, which is the control method
most widely used by Quebec municipali-
ties.'® In that study, conducted in a green-
house, plants that reached 25 cm in height
were mowed to a height of 10 cm just
before flowering, around mid-July; they
were mowed a second time when the
regrowth reached 25 cm again, around
mid-August (see Figure 1).

Lastly, a study conducted by the climate
change research consortium Ouranos

evaluated the costs arising from the
impacts of climate change on health. That
study revealed that, for the period from
2015 to 2065, the portion of the costs of
ragweed allergies attributable solely to cli-
mate change impacts are nearly $360 mil-
lion for the government and $475 million
for society.* Those amounts are in addi-
tion to the basic costs of ragweed aller-
gies, which do not take into account the
impact of climate change and are esti-
mated at $3.4 billion for the same period.**
Any adaptation efforts will therefore
lessen the impacts of the problem of pol-
len allergies and reduce the costs to the
government and society.

Ragweed management and control

Most ragweed pollen is deposited close to
its source, within a radius of 1 km.!”*
Municipal agencies are in the best posi-
tion to act because of their roles and
responsibilities. Municipalities manage
50% of the Quebec road network (approx-
imately 92,000 km of roads and streets,
where ragweed flourishes in their rights-
of-way).*® They also manage several sites
that are conducive to the establishment of
ragweed (snow dumps, recreational fields,
vacant lots, etc.) and can regulate nui-
sances. These governments also have
detailed knowledge of the territory, can
influence their local partners and have the
necessary equipment to maintain the
lands in question, which makes them
indispensable. Municipalities therefore
play an essential role in ragweed manage-
ment and control and in its increasing
presence in the context of climate change.

Control methods

Various methods can be used to control
ragweed. Generally speaking, there are
two broad categories:*** methods that
prevent the spread of ragweed (hardscap-
ing, planting a competitive plant cover,
etc.) and methods that control the rag-
weed already present (hand pulling, mow-
ing, application of low-impact herbicides,
etc.).

Preventive methods are more effective
than the other methods in controlling rag-
weed, as preventive methods impede it
from establishing itself in an area.
However, they require rigorous mainte-
nance and are expensive.”* Among the
methods aimed at completely or partially
destroying the plant, hand pulling is an
excellent method to use on small plots of
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FIGURE 1

Effect of two mowings spaced one month apart on the production
of ragweed pollen and seeds, St-Jean-sur-Richelieu, Quebec
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land, but it is inappropriate for large
areas.””? Heat methods (boiling water or
steam) are somewhat attractive, but their
application puts other nearby plants at
risk, and they are costly.?”*° It is an appro-
priate technique for combatting ragweed
growing in the cracks between asphalt
and cement along streets.” The mechani-
cal method, which involves using the stiff
metal brushes on municipal sweepers, is a
good alternative to the heat method,
because it can be very effective in diffi-
cult-to-reach spots (e.g. on sidewalk
edges), but uses machinery that is nor-
mally used for cleaning.® Lastly, applying
low-environmental-impact herbicides (saline
solution) is an effective option in areas
with a high density of plants; however, it
is expensive, because it requires special-
ized equipment, qualified employees and
rigorous monitoring.”* Mowing is a
simple, effective and low-cost control
method,??”%° particularly when it is car-
ried out at a specific stage in the develop-
ment of ragweed.'®

Discussion

Quebec’s Strategy was put in place in
2015. It is governed by an interdepartmen-
tal steering committee chaired by the
MSSS. A representative of the Société
québécoise des infrastructures, the organi-
zation that manages the real estate port-
folio of Quebec public departments and
agencies, also sits on the steering committee.

Drawing on solid research evidence, the
SQRPA relies on coordination between
various stakeholders and is aimed at
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promoting the integration of allergenic
pollen control measures into the routine
maintenance practices of Quebec govern-
ment municipalities, departments and
agencies. In a changing climate, it is
essential to adapt policies and interven-
tion methods to better control allergenic
pollens. That is why the SQRPA has been
integrated into the adaptation component
of Quebec’s climate change action plan,
the Plan d’action 2013-2020 sur les
changements climatiques du Québec
(PACC 2013-2020). The ultimate objective
of this initiative is to reduce the health
effects associated with allergenic pollens
and improve the quality of life for people
who have a ragweed allergy.

The SQRPA includes several elements:

e A financial assistance program to
encourage municipalities to implement
allergenic pollen control measures in
their jurisdictions; 15 municipalities
participated over two years;

e The evaluation of the interventions
funded by the SQRPA through the
measurement of pollen concentrations
before and after the interventions;

* A management and control guide for
ragweed and other allergenic pollens;*”

* A maintenance guide for institutional
land owned by government depart-
ments and agencies; and

e A partnership with the Association
pulmonaire du Québec [Quebec lung
association] to promote the organization’s

annual campaign to encourage Quebec
municipalities to remove ragweed plants.

Figure 2 presents an example of the initial
results obtained from Granby, one of the
municipalities that received funding
through the SQRPA. Pollen concentrations
were measured at two sites: a control site,
where no ragweed control was carried
out; and a site where ragweed control
measures were carried out.

Strengths and weaknesses

To our knowledge, the SQRPA is a very
innovative approach around the world,
and its hands-on approach and effective-
ness make it very affordable for govern-
ments. Expectations as to the assessment
of the SQRPA’s long-term effectiveness
must remain modest, since the Strategy is
only starting to be implemented and a
number of Quebec municipalities do not
have the resources required to put con-
certed actions in place to control aller-
genic pollens. Recruiting municipalities to
join the program could prove more diffi-
cult going forward and may not be sus-
tainable over time, given that the budgets
allocated to municipalities are not recur-
rent and there is uncertainty around fund-
ing for the SQRPA beyond 2020. Other
health priorities may affect municipal
decisions. However, the strong growth of
these allergies should guarantee citizens’
support for this engagement to achieve
better environmental control if awareness
efforts are maintained. The necessity to
maintain these awareness efforts is the
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FIGURE 2
Effect of ragweed control measures on pollen concentration in Granby, QC, in 2016
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same for all climate change adaptation
actions, thus this strategy aims to facili-
tate decision making for managers at the
municipal level by providing a favourable
context for implementing the SQRPA and
encouraging a continued popular demand
among elected officials, which often
change during elections.*

Conclusion

The implementation of the SQRPA is an
innovative initiative to control allergenic
pollens. In view of the significant increase
in respiratory allergies attributable to pol-
lens that has been observed in the last few
decades and the growing importance
being paid to them, the SQRPA’s imple-
mentation is important and meets the
needs expressed by the health care system
and municipalities for a number of years.
In addition, with climate change currently
occurring, worsening of the problem of
pollen allergies is to be expected in the
coming decades. The implementation of
this climate change adaptation measure
will therefore help reduce health impacts
and costs for the government and society.
If control measures are applied appropri-
ately, the control of allergenic pollens will
lead to lower pollen concentrations in the
air and, therefore, reduced exposure of
people with seasonal allergic rhinitis,
which will lead in turn to decreases in the
severity of symptoms experienced by
those individuals and thus improvements
in their quality of life.

However, implementing such a program
requires a firm and concrete commitment

Vol 39, No 4, April 2019

from provincial and local government
decision-makers. Communication is also a
crucial factor, particularly with the target
clientele: municipalities. The initiative
must therefore rely on the existence of
direct communication channels with these
organizations. Although the SQRPA has
led to the implementation of innovative
projects that have proved successful, few
municipalities are still prioritizing such
projects, despite a real willingness to
reduce the health effects of allergenic pol-
lens. It is therefore crucial to continue and
increase awareness efforts to convince
decision-makers to tackle this problem
and allocate the necessary resources to it,
to strengthen climate change adaptation
in Quebec.
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Abstract

Introduction: Communicating risk to the public continues to be a challenge for public
health practitioners working in the area of climate change. We conducted a scoping lit-
erature review on the evaluation of risk communication for extreme weather and cli-
mate change to inform local public health messaging, consistent with requirements
under the Ontario Public Health Standards (OPHS), which were updated in 2018 to
include effective communication regarding climate change and extreme weather.

Methods: Search strategies were developed by library information specialists and used
to retrieve peer-reviewed academic and grey literature from bibliographic databases
(Medline, Embase, Scopus and CINAHL) and Google country specific searches, respec-
tively. The search strategy was validated through a workshop with experts and com-
munity stakeholders, with expertise in environment, health, emergency management
and risk communication.

Results: A total of 43 articles were included. These articles addressed issues such as:
climate change (n = 22), flooding (n = 12), hurricane events (n = 5), extreme heat
(n = 2), and wild fires (n = 2). Studies were predominantly from the US (n = 14),
Europe (n = 6) and Canada (n = 5).

Conclusion: To meet the OPHS 2018, public health practitioners need to engage in effec-
tive risk communication to motivate local actions that mitigate the effects of extreme
weather and climate change. Based on the scoping review, risk communication efforts
during short-term extreme weather events appear to be more effective than efforts to
communicate risk around climate change. This distinction could highlight a unique
opportunity for public health to adapt strategies commonly used for extreme weather to
climate change.

Keywords: climate change, extreme weather, risk communication

those living in rural and remote communi-
ties.> Local public health practitioners
have begun planning for health-related
climate impacts through activities such as
vulnerability assessments,* but the com-
plexity of EWCC continues to be a chal-
lenge for activities at the local level.®

Introduction

Extreme weather and climate change
(EWCC) have well-documented impacts
on population health.! It is possible that a
changing climate will not only exacerbate
existing health issues but will also create
new health burdens for our population.?
These impacts will likely have a greater
impact on vulnerable populations, such as

One aspect of EWCC that presents a
consistent challenge for public health

Highlights

e We conducted a scoping literature
review, validated through a work-
shop with experts and stakehold-
ers, on risk communication for
extreme weather and climate change
(EWCC) to inform local public
health messaging.

e Risk communication efforts during
short-term extreme weather events
appear to be more effective than
efforts to communicate risk around
climate change.

e This distinction could highlight a
unique opportunity for public health
to adapt strategies commonly used
for extreme weather to climate
change.

e A conceptual framework is pre-
sented to support EWCC risk
communication, build adaptive
capacity and coordinate recom-
mended actions across short- and
long-term timescales.

practitioners is in communicating risk to
the public.® Risk communication is an
evidence-based approach to communicat-
ing effectively with the public in times of
controversy,” and effective risk communi-
cation is an important first step toward
reducing community vulnerability to
EWCC.® Unfortunately, risk communica-
tion activities aimed at mitigating the
human health impacts of EWCC continue
to be challenging, despite their critical
importance.’ This was recently described
by Pilla et al., in terms of communicating
flood risks to the public when households
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pay more attention to past flood events
than to scientific assessments of flood
risk.’” During extreme weather, risk com-
munication tends to focus on short-term
messaging around the hazards and protec-
tive actions that need to be taken by orga-
nizations and individuals during these
events. In contrast, climate change often
requires long-term proactive risk commu-
nication strategies that motivate adaptive
changes to infrastructure and the built
environment to ultimately improve cli-
mate resiliency and safeguard the continu-
ity of operations of public health
institutions."

Public Health Ontario supports public
health unit staff and other health profes-
sionals throughout Ontario in the area of
EWCC by providing scientific and techni-
cal evidence-based advice. In 2018, the
Ontario Public Health Standards (OPHS;
http://www.health.gov.on.ca/en/pro
/programs/publichealth/oph_standards/),
which identify the requirements for public
health programs and services to be deliv-
ered by Ontario's 35* public health units,
were updated to include a requirement to
effectively communicate with the public
regarding topics such as climate change
and extreme weather, based on an assess-
ment of local needs. This recent update
underscores the need for public health
practitioners to develop and assess risk
communication strategies in the area of
EWCC. We conducted a review of previ-
ous research on the topic of risk commu-
nication during EWCC, particularly the
evaluation of risk communication strate-
gies, with the ultimate aim of supporting
public health practitioners. Given the
unique challenges for practitioners and
the limited evidence that exists in this
area, the review was designed as a scop-
ing review to incorporate a wider range of
domains relevant to the topic of risk com-
munication, extreme weather, and climate
adaptation. As the scoping review evolved,
an expert/stakeholder consultation work-
shop was held to validate the scoping
review and provide additional insights
and perspectives on risk communication
gaps related to EWCC. This paper describes
the results of our scoping review and the
expert workshop; with particular focus on
the gaps and challenges that were identi-
fied and later used to develop a conceptual

framework to aid public health profession-
als working in this area.

Methods

The scoping review was based on an
established methodological framework for
scoping reviews.!? Four databases (Medline,
Embase, Scopus and CINAHL) were
searched for peer-reviewed literature in
the English language, published between
1999 and 2013. The search also included
grey literature identified from site-specific
non-commercial Google searches for
Canada, the US, Australia and interna-
tional organizations. No limitations were
placed on the bodies or agencies commu-
nicating risk, or the audiences receiving
information. There were also no limita-
tions on the type of communication,
medium or article. Search strategies
(available upon request from the authors)
were developed and peer-reviewed by
Library Information Specialists. The
search strategies were built using key-
words and syntax specific to each data-
base to identify literature addressing one
or more of the following research
questions:

(i) What are the current practices in
communicating EWCC risks in the
peer-reviewed literature?

(i) Which of these current practices
have been evaluated for effectiveness?

(iii) Which theoretical frameworks from
the literature explain current prac-
tices? and/or

(iv) What are the research gaps in com-
municating EWCC risks?

A one-day information-gathering and vali-
dation workshop was held in Toronto
on February 10, 2014. The workshop:
Communicating about A Different Ontario:
Risk Communications, Extreme Weather
and Climate Change, included thirty indi-
viduals representing community stake-
holders with expertise in environment,
health, emergency management and risk
communications from local, municipal
(rural and urban), provincial and federal
jurisdictions. Participants worked in small
focus groups that reflected the diversity of
attendees. The thematic content areas
identified through the scoping review

were presented to participants, who were
asked to describe experiences with any of
the practices identified through the scop-
ing review. Examples from lived experi-
ence were sought to confirm or challenge
the findings from published literature. The
workshop was used to select the practices
identified through the scoping review that
municipal, provincial and/or federal pub-
lic health practitioners and allied stake-
holders viewed as effective or promising.
The workshop also provided additional
insights and perspectives on risk commu-
nication gaps related to EWCC. Workshop
proceedings and evaluations were sum-
marized to enhance and validate the final
search strategy.

Following the workshop, the final search
strategies were executed on February 26,
20147, Articles were screened and assessed
by two research coordinators. A flow dia-
gram illustrating the screening process is
shown in Figure 1. During the screening
process, reviewers relied on consensus
decision making to resolve any conflicts.
A total of 1880 articles were retrieved
from database and Google searches.
Articles were excluded if they were dupli-
cates (n = 326) or if they addressed psy-
chological responses and recovery of
individuals from extreme weather events
(as these articles focused on individual-
level response instead of organizational-
level), or if they reported solely on climate
change impacts in the absence of refer-
ences to extreme weather (n = 1449).
The remaining 105 articles were reviewed
and those not meeting the screening ques-
tions (n = 67) were excluded. Three
screening questions were used:

(i) Does the article specifically include
risk communication or community
adaptation?

(ii) Does the article address some aspect
of extreme weather or climate change?

(iii) Does the article include an evalua-
tion of practices, tools, or frame-
works using qualitative, quantitative
or mixed research methods?

An additional 5 articles were included
based on hand searching of key references.

Articles were charted, or mapped, in Excel
spreadsheets to enable reporting of results.

* Prior to 2018 there were 36 local public health units in Ontario. There was a merger of two health units in 2018, resulting in a total of 35 local public health units across Ontario.

" The original search was conducted in February 2014. A second search was conducted in March 2016. The updated literature search did not identify literature that departed from the original search.
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FIGURE 1
Flow diagram of article selection

1880 articles retrieved from database (Medline, Embase, Scopus, CINAHL)
and Google searches

> 326 duplicates removed

1554 articles screened by title

1449 articles removed for non-relevance because they

» addressed psychological response and recovery of
individuals (versus populations), or reported solely on
climate change impacts

105 articles screened by abstract

67 articles removed for non-relevance based on inclusion criteria:

(i) Specifically include risk communication or community adaptation,
(i) Address extreme weather or climate change, or

(i) Include an evaluation of practices, tools or frameworks

38 full-text articles screened

5 articles retrieved
from hand searching

\/ Y

43 articles included in scoping review

These descriptive summaries captured coun-
try; main objective and study design; pop-
ulation, type of extreme weather, and key
findings (Table 1). Based on an estab-
lished framework for scoping reviews,!
the narrative findings were presented in
two ways: (i) basic numerical analysis of
the nature and distribution of the studies;
and (ii) thematic grouping of studies by
research design and emerging topic. Using
this narrative synthesis approach, the fol-
lowing common themes were identified:
risk communication, risk perception,
engagement of vulnerable populations,
community-based  strategies,  public
health, adaptation and resilience. The
theme of risk communication was exam-
ined in detail by identifying and grouping
practices that were used to communicate
risk.

Results

The scoping review focused on the com-
munication media and practices used for

EWCC risk communication and did not
seek to assess quality or weight of evi-
dence.!? The 43 articles that were included
addressed various types of EWCC risk
communication: climate change (n = 22),
flooding (n = 12), hurricane events (n = 5),
extreme heat (n = 2), and wild fires
(n = 2)*. The articles were of disparate
and complementary study types: five con-
ceptual models, eight reviews or system-
atic reviews, five experimental studies,
eleven qualitative studies, eight surveys,
two case studies, and four commentaries.
There were fourteen studies from the
United States, six from Europe, and five
from Canada. The remaining eighteen
studies were from Australia, Asia or inter-
national collaborations. Grey literature
was used to identify how EWCC messag-
ing was created and delivered rather than
for its content. Article summaries are pre-
sented in Table 1.

A systematic review of environmental
health risk communication suggested risk

communications should involve multi-
modal delivery through many media
channels, including radio, television,
printed materials, classroom presenta-
tions, and Internet-based campaigns.*® In
total, the scoping review identified eight
unique risk communication practices
(Table 2). The two most common prac-
tices were public media campaigns,
including radio and Internet-based mes-
sages, and organization or expert-led pre-
sentations or workshops to communities
affected by natural hazards. Public media
risk communication campaigns typically
originated in government and were
focused on uniformity and continuity to
effect behavioural intention and change.®
Within Ontario, communication activities
such as promotional messaging, response
guidelines, and heat alerts and warning
systems were typical risk communication
tools used in practice.?

The topic of communicating uncertainty
around climate change was identified,
along with suggestions for improving
communication  around  uncertainty,
which included collaboration®® and care-
fully targeting messages to each unique
audience.* Bridging the expert-public
divide to improve risk communication was
also highlighted as necessary and could
include defining standards and increasing
knowledge exchange among different
domains of learning and practice.?

Risk communication themes

Key themes around successful risk com-
munications strategies were: risk percep-
tion, targeting vulnerable populations,
and engaging with communities (Table 3).
The first theme, individual risk percep-
tion, was influenced by factors such as
age, income, education, credibility, and
emotion.'>* For example, self-efficacy and
feelings of adequate preparedness were
positively correlated with risk reduction
behaviours in communities at high risk for
wildfires.?”

A second theme involved engaging vul-
nerable groups, such as low-income com-
munities, the elderly, racial and ethnic
minorities, and people with disabilities.
This theme highlighted the challenges
vulnerable communities face in seeking
and processing risk communication infor-
mation, including complex language,
information overload and contradictory

* Some articles addressed more than one type of EWCC risk communication.
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TABLE 1

Articles included in the scoping review

First author Design Country EWCC Main objectives Key findings

Akompab et Cross-sectional Australia Heat wave  To determine the predictors of risk The health belief model could be useful to guide

al.’ perception using a heat wave scenario the design and implementation of interventions
and identify the constructs of the health to promote adaptive behaviours during heat
belief model that could predict adaptive =~ waves.
behaviours during a heat wave.

Bajayo et al."*  Review Various All To define an approach for building Four principal resource sets contribute to
community resilience to climate change  community resilience. They are: economic
and to integrate this approach with a development, social capital, information and
pre-existing framework. communication, and community competence.

These four components comprise the Community
Resilience Framework, and can be developed
within social, built, natural and economic
environments.

Blashki et al."  Commentary Australia All To focus the responses of the Australian ~ N/A
health system to health risks from
climate change.

Bubeck et al.”®  Review Europe Flood To show the relationship between The current focus on risk perception to explain
individual flood risk perception and and promote private flood mitigation behaviour is
mitigation behaviour, as it is increas- not supported on either theoretical or empirical
ingly studied in the literature. grounds. Flood risk perception does not impact

people adopting precautionary behaviour.
Behaviour change rather is affected by efficacy of
activities, self-efficacy and response costs.

Buchecker et Experimental Switzerland Flood To elicit the contributions of participa- Participatory planning leads to social learning

al.'e tory river revitalization projects on and trust between group members, and it is not
stakeholders' social capacity building always important to have acceptance of the
through three evaluation methods. project across the group for work to be effective.

Stakeholder involvement should be explicitly
designed as tools for long-term social learning.

Burmingham Focus group United Flood To develop a better understanding of Social class has the most influence on predicting

etal.” survey & Kingdom how local people understand flood risk  flood risk, followed by flood experience and then

interview and account for their flood awareness. length of time in residence. Lack of printed
information in different languages and reading
levels was cited as major cause for low levels of
flood risk awareness, whereas native English
speakers cited lack of concern and denial as main
reason for inaction.

Buys et al.’® Semi-structured  Australia All To explore perceptions of climate Risk communication efforts need to improve

interview change and trust in information transparency and consultation with the public
providers. when communicating information about climate
change.

Cadag et al.” Case study Philippines Flood To demonstrate how participatory Participatory 3D mapping contributes to the
mapping can foster integrative disaster ~ empowerment of most marginalized individuals
risk reduction through a range of by increasing their access to scientific knowledge
stakeholders, both scientists and and giving them credibility to talk to local
community members. officials and decision-makers. It decreases the

power imbalance between scientist and local
people.

Cairns et al.? Semi-structured Australia All To assess the value of scenario method Scenario method is valuable, but does not itself

interviews and as a catalyst for effecting change when act as catalyst for effecting change.
scenario multiple agencies, interests and agendas
workshop are present.

Chen et al.”! Cross-sectional USA Hurricane  To measure effect of exposure to natural  Found no significant changes in preparedness or

survey disaster on future preparedness evacuation plans in residents of Houston prior to

Vol 39, No 4, April 2019
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and a year after Hurricane Ike.
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TABLE 1 (continued)
Articles included in the scoping review

First author Design Country EWCC Main objectives Key findings
Coulston et Survey United Flood To ascertain whether prior experience Awareness of being at-risk for flooding is vital for
al.?2 Kingdom with flooding is a strong motivational self-protective behaviour. Both awareness of risk
factor for preparedness for future and recent exposure are motivational for flood

flooding episodes and assess prepared- ~ preparedness.
ness in populations at high risk for

flooding.
Driscoll et al.?  Mixed-methods  Alaska All To evaluate the health effects of climate ~ Community-based sentinel surveillance is an
change in rural Alaska. effective method for assessing health impacts of
climate change and informing health adaptation
planning.
Eisenman et Semi-structured  USA Hurricane  To understand the factors influencing Effective disaster plans and messaging must
al.* interview evacuation decisions in impoverished account for the specific obstacles encountered by
communities which were most severely  vulnerable and minority communities. Social
affected by Hurricane Katrina. networks and extended families impact
individuals' choices and behaviours, and demand
better community-based communication
strategies.
Faulkner et al.> Conceptual paper United All To develop a rationale for pragmatic The uncertainties embedded in flood risk
Kingdom semiotics of risk communication communications could be reduced by the develop-
between the scientific community and ment of a formally structured translational
decision-makers. discourse between science and professionals,
through which process "codes of practice" for
uncertainty estimation in different application
areas can be developed.
Fitzpatrick- Systematic review Various All To identify the effectiveness of A multi-media approach is more effective than
Lewis et al.? communication strategies and factors any single media approach, and printed material
that impact communication uptake that offers a combination of information types
related to environmental health risks. (i.e., text and diagrams) is a more effective than
just a single type, such as all text. Risk communi-
cation strategies that incorporate the needs of the
target audience(s) with a multi-faceted delivery
method are most effective at reaching the
audience.
Heilbrun et Experimental USA All To compare perceptions, decision-mak-  Risk of natural disaster was more likely to lead
al.” ing and anticipated action in response participants to report they would change daily
to threats of three kinds: natural activities and location and was more likely than

disasters, violent crime, and terrorism. terrorism to lead to action securing the home. It
appears that the mechanisms for perception,
decision-making and action in response to threats
cannot be generalized in a straightforward way
across these domains of threat.

Hess et al.?® Review Various All To explore the lack of research on Efforts need to be focused on increasing adaptive
adaptive capacity, outline climate health  capacity, promoting institutional learning,
challenges for public health and embracing adaptive management and developing
consider changes to improve public tools to increase resilience of public health
health's adaptive capacity. systems to climate change.

Hilfinger et Semi-structured USA Hurricane  To explore the role of social networks in ~ Need to consider social network dynamics of

al.? interview gathering and disseminating risk marginalized groups in developing risk communi-
information, and to investigate how cation strategies.

social networks effect decision-making
in a group setting.

Horney et al.**  Survey USA All To assess the resources available for There is a disconnect in how well emergency
hazard mitigation planning. managers perceive they are protecting vulnerable
populations, and how well vulnerable groups feel
accounted for in mitigation plans. Few counties
surveyed included outreach to vulnerable groups
as part of their hazard mitigation approach.

Continued on the following page
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TABLE 1 (continued)

Articles included in the scoping review

First author Design Country EWCC Main objectives Key findings

Ireland et al.®'  Case study Asia All To explore the role of collective action in  Collective action plays a significant role in
building adaptive capacity, with enhancing adaptive capacity and should be a
particular attention on social networks.  central part of climate change adaptation

strategies. Social networks are a particularly
important component of collective action for
building of adaptive capacity.

Kellens et al.>>  Online survey Belgium Flood To test a model (risk information Information need did not mediate risk perception

questionnaire seeking and processing) on factors and perceived knowledge. People who were older,
related to perceived hazard knowledge,  had lived in the area longer, and considered the
response efficacy and information need.  information useful had the highest amount of
This study aimed to look at the risk seeking behaviour. Perceiving an information
mediating role of information need in need does not necessarily result in higher rates of
the model, and the differences in seeking the information. Individual perceptions
information-seeking behaviour between  of where the locus of control/responsibility lies
permanent and temporary residents. are more central to whether or not someone seeks

information and acts on it.

Kellens et al.*  Systematic review Various Flood To systematically review the literature There is no methodological standardization in
on risk perception and risk communica-  measuring and analyzing people's flood risk
tion in flood-risk research. perception or behaviour. Most studies are

exploratory and have not applied theoretical
frameworks. There is almost a complete absence
of true risk-communication research.

Kim et al.>* Semi-structured USA Hurricane  To measure pre-hurricane preparedness  The evaluation revealed that an integrated

interview behaviour on coping behaviour duringa  connection to community-level communication

hurricane. resources—comprising local media, community
organisations and interpersonal networks—has a
direct impact on the likelihood of engaging in
pre-hurricane preparedness activities and an
indirect effect on during hurricane preparedness
activities. Social risk perceptions increase the
likelihood of taking preventative steps before a
hurricane while personal risk perceptions are
positively related to engaging in preventative
action during a hurricane.

Kuhlicke et al.** Commentary Europe All To develop a model of social capacity N/A
building which considers social
vulnerability, risk communication, and
risk education.

Maibach et al.** Conceptual paper USA All To apply the ecological model of public At the social-network level, there is an urgent
health to examine the potential of need to identify and activate popular opinion
communication and marketing leaders within all strata of society, including the
interventions to influence population government and commercial sectors. Personal
behaviours. influence is a powerful source for social change.

Martin et al.”’  Survey USA Wildfires  To analyze the factors that influence risk  Effects of knowledge and locus of responsibility

Vol 39, No 4, April 2019

reduction behaviours among homeown-
ers in wildfire prone areas.

are mediated by homeowners’ risk perceptions,
and beliefs in self-efficacy directly influence risk
reduction behaviours. Direct experience with
wildfire does not directly influence risk
mitigation-perception process.

Continued on the following page
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TABLE 1 (continued)
Articles included in the scoping review

First author Design Country EWCC Main objectives Key findings
Mullins et al.®®  Survey United Flood To measure the effect of ethnicity on Ethnic differences consistently exist within the
Kingdom social responsibility and flood risk perceptions of householder and business groups
preparedness behaviour. within communities (in different locations) which

have recent experience of flooding, but not in the
policy-maker group or in a community without
recent flood experience. The finding also suggests
three different levels of resilience and their
association with different ethnic groups. Future
research should conduct further analysis with
equal ethnic representation throughout each
community group so that more ethnic groups can
be investigated and compared.

O'Sullivan et Community Canada All To explore empirically the complexity of ~Promoting population health in a disaster context
al.® based evaluation disasters, to determine levers for action  requires a shift from risk management to one of
and interview where interventions can be used to resilience, which by its very nature acknowledges
design facilitate collaborative action, and to changing complexities. ‘One size fits all’ solutions
promote health among high-risk are not adequate to promote community
populations. The second purpose was to  resilience. Instead, intervention design must
build a framework for critical social emerge from the complexity of the situation and
infrastructure and develop community-  be tailored to the community context at any point
based participatory research design to in time.
promote population health and
resilience.
Paterson et al.>  Semi-structured Canada All To examine climate change adaptation Health officials are concerned about how climate
interview in the public health sector in Ontario. change could exacerbate existing health issues or

create new health burdens. Adaptation is
currently taking the form of mainstreaming
climate change into existing public health
programs, and a lack of resources constrains the
sustainability of long-term adaptation programs.

Pidgeon et al.** Commentary Various All To outline the role for social and N/A
behavioural science in climate change
research.
Poutiainen et  Systematic review Canada All To identify and examine what 1) Health adaptation actions are predominantly
al.! adaptations are being developed to led by environmental organizations; 2) most
adapt to the health effects of climate actions are occurring at national and regional
change. levels; 3) food and/or water contamination and

air quality are dominant climate change stimuli
for action; 4) responses predominantly reflect
awareness and research activities, with limited
evidence of substantive intervention; 5)
consideration of vulnerable groups is limited; and
6) climate change is usually considered alongside
other factors, if at all.

Rabinovich et Experimental United All To investigate the effect of beliefs about  Uncertainty can enhance message effects when it
al.? Kingdom the nature of purpose of science on fits the audience's understanding of what science
responses to uncertainty in climate is.

change risk communication.

Reynolds® Review USA All To explore the psychological underpin-  To influence public action to a threat, communi-
nings of risk assessment within emotion- cators need to identify decisions that involve
ally laden events and the risk communi-  moral and emotional component, as well as

cation practices that may facilitate logical components. Risk communicators need to
subject matter experts to provide the include emotions and efforts to leverage them in
facts assertively and productively. stressful situations.

Continued on the following page
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TABLE 1 (continued)
Articles included in the scoping review

First author Design Country EWCC Main objectives Key findings
Roeser* Conceptual paper Netherlands To outline the potential role emotions Article describes a theoretical framework that sup-
might play in effective risk communica-  ports idea that moral emotions play role in risk
tion and motivation for behaviour communication and public engagement.
change on extreme weather and climate  Emotions are often considered irrational states,
change adaptation. but ethics literature shows that dominant
technocratic approach to risk fails to touch
normative-ethical dimensions that people rely on
to assess and make decisions about risk.
Severtson* Survey USA All To identify the influences of risk beliefs  Participants' beliefs in problem seriousness
and emotions on intention to act. mediated influence on intention to measure
hazard and perceived susceptibility mediated
intention to mitigate risk.
Sheppard et Conceptual paper Canada All To describe a framework for community  The framework provides a template for a process
al.% engagement and capacity building for to integrate emission scenarios with both
climate change adaptation. mitigation and adaptation scenarios and to link
these with global strategies. Scenarios can be
spatialized at the local level to allow analysis of
climate change impacts, vulnerabilities and
adaptation, and make them more integrated into
planning process. Local knowledge and input into
the framing of scenarios are vital for defensibility
and public buy-in.
Spence etal.”’  Semi-structured  United All To categorize how the different Risk communications techniques designed to
interview Kingdom psychological dimensions of climate reduce psychological distance and to engage the
change affect behaviour. general public with climate change are promising.
Stewart et al.**  Semi-structured  Canada Flood To identify risk communications gaps External pressures exerted by regional floodplain
interviews, and discuss the range of strategies to policies and procedures can restrict risk
floodplain-wide enhance information sharing, communication and affect social vulnerability in
survey bottom-up activity and partnership the rural floodplain. Policies promote the
development for EWCC preparedness. establishment of community standards to
compensate for gaps in risk communication and
the development of partnerships between
floodplain communities.
Taylor-Clark et Focus group USA All To assess the role of communication on  Presentation of culturally relevant messages may
al.® perceptions of environmental health reduce knowledge gaps and facilitate action. Risk
effects, information seeking behaviour communication efforts need to understand the
and challenges to accessing and utilizing ~different sources and channels of information low
information related to climate change. income minorities trust and use, to be effective.
Tinker® Commentary USA All To examine strategies for communica- N/A
tion during extreme weather events that
engage stakeholders and encourage
individual and organizational behaviour
change.
Wachinger et Review Europe All To review literature on risk perception A risk perception paradox exists in that it is
al.’t related to natural hazards. assumed that high-risk perception will lead to
personal preparedness, but in fact the opposite
can occur if individuals with high-risk perception
still choose not to personally prepare themselves
in the face of a natural hazard.
Yamada et al.*> Community Japan Flood To measure the effect of flood risk Community based flood risk communication was
based experimen- communication efforts on evacuation found to be effective for the enhancement of
tal study behaviour. residents' awareness of both self- and mutual
help efforts in community-based flood mitigation.
Zia et al.” Survey USA All To measure the effect of ideology on Ideology affects citizen understanding and

concern for climate change.

commitment to action on climate change.
Ideology trumps higher education and public
knowledge must cut across ideological divides if it
is to empower people to act on the climate issue.

Abbreviations: EWCC, extreme weather and climate change; N/A, not applicable.
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TABLE 2
Risk communication practices identified
Risk communication practice Articles® (%) Description

Presentations/workshops with 9 (21) Public events where community members are

experts and/or community invited to learn and give their opinions and

Re.322TEL AR 2022 experience related to a natural hazard or extreme
weather risk.

Public media (television, radio, 9(21) Any risk communication practice conveyed

web-based)?7:24:26:33.36.42:48.50.51 through radio, the internet or television.

Education and awareness 7 (16) Advocacy work, such as citizen guidebooks and

programs'7,20:33:3641,42,48 education programs for children.

Informal social network 5012 Communication within community networks,

communication'’-?436.48.52 social networks, families and neighbourhoods.
Included 'word-of-mouth' communication.

Print materials (brochures, fact 4(9) Any paper-based resource used to communicate

sheets) 7264142 risk, for example printed flood maps, risk sheets or
tip sheets.

Community-based scenarios'®20:46:52 4(9) Hypothetical situations posed to a group of
community members in a guided exercise with the
objective of creating a mitigation strategy or
compiling community perceptions about a risk.

Participatory management 2 (5) A wide range of initiatives, such as community-

strategies">*? based sentinel systems or hazard maps. Hazard
maps are maps that graphically provide informa-
tion on inundation, surface temperature, landslide
probability or other risk related factors as well as
evacuation locations and routes in an easy-to-
understand format.*2

Social media®** 2 (5) Online applications and platforms, such as Twitter,

Facebook, Instagram, and others.

2 Some articles identified more than one type of EWCC risk communication practice.

information.* This was illustrated through
interviews with low-income residents flee-
ing Hurricane Katrina where the low-prev-
alence of car ownership resulted in heavy
reliance on public transportation infra-
structure.** A disconnect was noted between
how well emergency managers perceive
they are protecting vulnerable groups, ver-
sus how well vulnerable groups feel
accounted for in mitigation plans.*

The third and final theme addressed the
importance of leveraging social networks
and creating strategies housed [or based]
in communities. For example, people were
more aware of extreme weather risks and
more likely to initiate protective activities
if they were involved in a participatory
exercise.” Broader involvement of civil
society organizations was also highlighted
by a review that found that many CSOs,
such as the Red Cross and YMCA, play
important social roles in health adaptation
and community engagement.** The reviewed
studies suggest that public participation
measures with diverse community stake-
holders are the most effective means to
create awareness of potential disasters,
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encourage individual responsive action,
and increase community trust and coop-
eration in planning and messaging.*

Evaluation of risk communication

Community-based strategies were most-
often evaluated for their effectiveness in
EWCC risk communication. For example,
the production of community-based flood
hazard and evacuation maps was identi-
fied as an “effective method of raising
public awareness while fostering the
active participation of the community”.>
Evaluations also identified increased
awareness of self- and mutual aid efforts
in community-based flood mitigation.
These results support community engage-
ment practices around a specific threat,
collaboration among key actors?®, and
enhancing self-efficacy, as key factors in
successful risk communication.

One study described a community-based
scenario that involved government, pri-
vate sector and environmental groups
working together to explore the implica-
tions of the proposed expansion of a

major port facility.*® A workshop pre-
sented 4 potential futures, ranging from
an ideal “showcase region” to the most
negative “development at all costs.” The
authors observed that the scenario exer-
cise did not motivate meaningful follow-
up actions. They concluded that the
scenario approach is valuable for enabling
“democratic dialogue” - and bringing
together diverse perspectives - but does
not act as an effective “catalyst for bring-
ing about consensus-driven collaborative
change in support of policy development
and planning.” The authors attributed
weak engagement to poor identification of
underlying value systems and a failure to
create a shared foundational knowledge
from which all participants could work.

A second study involved an iterative and
participatory process for community-
based sentinel surveillance.?* The process
developed community metrics to measure
the health impacts of climate change, and
the evaluation examined the effectiveness
of using community residents as central
communication sources. It also consid-
ered how the process of collecting data
served to increase residents’ awareness of
climate change impacts in their commu-
nity. Community members became more
aware and informed of health-related
impacts and outcomes and became moti-
vated to contribute to ongoing data collec-
tion and to plan for climate adaptation.

Effective risk communication was often
defined as a two-way exchange of infor-
mation between parties (e.g., government,
public, community, expert).>® Involving
stakeholders in the risk communication
planning and discussion stages may
increase their commitment and overall
satisfaction with mitigation and prepared-
ness projects.'® This highlights the impor-
tance of bidirectional communication and
stakeholder engagement in EWCC risk
communications.

Information-gathering and validation
workshop

Comments and evaluations from the one-
day information-gathering and validation
workshop were used to validate our final
search strategy [updated in 2016]. Themes
from the scoping review were shown to
participants who described experiences
with relevant practices from the litera-
ture. Two key themes arose during the
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TABLE 3
Factors that facilitate or impede the success of risk communication strategies
Thematic area Influencing factors
Risk perception Self-efficacy’*"

Political ideology'”***

Knowledge of and experience with hazards'®7:2227:333537.38.40.45,51

Population socioeconomic status®'

Emotions/psychological impacts'’34044547

Duration of residence in area'’3353751

Information preferences'>!7,2233:3538:40,45.47

Trust in information provider'*7:7:33:35,37,38:40,42.4547,51

Efficacy and cost of mitigation'

Vulnerable populations

Include during planning?:2430.35.3839.52

Flexible definitions of vulnerability'”:303539:38

Involve social networks':20:243952

Remove barriers to communication'”3>383%:52

Address economic issues?**>2

Address transportation issues?®-2+3038:39,52

Establishing trust with authorities'”-2+30.353952

Community-based strategies

Collaborative hazard maps'®**

Community-based scenarios''6:20:3%46

Inclusive “awareness-raising” projects®?

workshop: challenges related to (i) commu-
nicating uncertainty and (ii) community-
based participation.

The stakeholder group identified two
EWCC risk communications strategies as
priorities: participatory flood/hazard map-
ping and using case study examples in
messaging. Several articles in the scoping
review mentioned the power of stories
and personal narratives in making EWCC
messaging more readily accessible and
bidirectional. Unlike official messaging
from a government agency, community
residents can more easily relate to stories
and share their own experiences with
other community members.

Key priorities included: engaging commu-
nity stakeholders in the “broader social
fabric” (e.g., Boys and Girls Clubs, com-
munity centres) on climate change issues;
expanding traditional networks to include
inter-institutional expertise among provin-
cial, municipal, and federal actors; and
developing differentiated risk-communica-
tion strategies for rural and urban areas.

Practitioners agreed that communicating
EWCC risks effectively requires individuals
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and communities to develop self-efficacy
and empowerment. This is accomplished
by ensuring that community members
take an active role in developing prepared-
ness messages for fellow residents. Two
participants expressed concern that EWCC
risk communications with socioeconomi-
cally vulnerable populations must be han-
dled sensitively because such vulnerable
audiences do not self-identify as being
vulnerable. Participants expressed con-
cern that EWCC risk communication
seems to only focus on physical infra-
structure and does not address socio-
demographic issues. Workshop participants
concluded that EWCC risk communicators
should use community-based approaches
that also connect with and support the
specific messaging needs of intergenera-
tional audiences.

Another theme from the workshop was
the need to support communities of prac-
tice for EWCC risk communication. In
part, this workshop guidance reflects the
diverse range of audiences and outlets for
EWCC messaging and materials. Cross-
sectoral communities of practice could
help to plan and communicate more
broadly and support more effective and

integrated communications. Workshop par-
ticipants agreed that media partnerships
should be developed to create credible
and well-accepted messages that help
build social capacity for climate adaptation.

The scoping review and validation work-
shop both identified factors that may
influence risk communication effective-
ness—self-efficacy, prior experience with
a hazard, trust in the risk communicator,
and duration of residence in risk-prone
areas—but these may have limited gener-
alizability to EWCC because they have
predominantly come from evaluations of
risk communications related to flooding.
Challenges to EWCC risk communication
include bridging shorter-term hazard pre-
paredness with long-term climate adapta-
tion. One model called “Local Climate
Change Visioning” outlined linking miti-
gation and adaptation measures through
community scenario planning, a process
that includes facilitation.*® This model
involved informal communication or sto-
rytelling networks for flood and climate
change scenario planning in Vancouver,
British Columbia. It did not address the
use of specific risk messages but did high-
light participatory processes and inclusive
planning examples supported by other
retrieved studies.

A framework to address knowledge gaps

Workshop participants reported knowl-
edge gaps similar to those identified in the
scoping review (Table 4). One consistent
question revolved around whether to dis-
entangle EWCC from messaging, and how
to make messages sensitive to community
differences and characteristics. Some par-
ticipants believed referencing climate
change reduces the impact and absorption
of messages and that implying that
extreme weather events are caused by cli-
mate change may be counterproductive.
The public has learned from various inac-
curate sources that the pattern of extreme
weather events is cyclical and normal
rather than well-correlated with a long-
term shift to a more unpredictable and
threatening climate reality. This led to a
debate about when it is effective to use
the term “climate change” in risk
communications.

While many studies recommended a mul-
timedia approach to risk communication,
there is little consensus on what this
should look like for EWCC, and the lack of
conceptual frameworks across disciplines
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TABLE 4
Research gaps identified in the literature

Research gap identified Articles
Limited consideration of social units (households and extended families) 8
No standard methodology for measuring risk perception and hazard preparedness intention 9
Little integration of community vulnerability assessments in future planning 8
Lack of empirical studies and application of theoretical frameworks 11
Lack of application of social science or behaviour change models 5
Lack of evaluation and validation of risk communication 5

and jurisdictions in the risk communication
field was noted in two systematic reviews.?3

Following the scoping review and valida-
tion workshop, a preliminary conceptual
framework was developed to address the
identified knowledge gaps and support
public health practitioners during EWCC
risk communication. The framework was
also intended to support the adaptive
capacity of public health practitioners and
decision makers. The preliminary concep-
tual framework (Figure 2) encompasses
both a short-term timescale to address
risk communications for extreme weather
and a long-term timescale that addresses
risk communications for climate change.

The conceptual framework includes a
knowledge translation and dissemination
feedback cycle which involves communities
and public health policy decision-makers.
The feedback cycle intersects with hori-
zontal local and institutional efforts to
communicate EWCC risk, build adaptive
capacity and coordinate recommended
actions across short- and long-term time-
scales. In the conceptual framework, com-
munities receive risk messages and share
feedback in the form of content and lived
experience with the public health practi-
tioners and decision-makers who then
intelligently adapt EWCC materials in
response to grassroots feedback as part of
an ongoing process. By applying several of
the methods highlighted in the scoping
review (e.g., community engagement, tar-
geting audiences, creating adaptive man-
agement systems), this model visually
represents how public health policy mak-
ers, decision makers and educators could
become integral to a risk communication
framework whose goal is to continually
enhance adaptive capacity to climate
change and build community resilience.

Discussion

Results from the scoping review and infor-
mation-gathering and validation workshop
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highlight important features regarding
EWCC risk communication strategies and
related practices. The scoping literature
review covered diverse issues, jurisdic-
tions and decision-making bodies. It iden-
tified methodological approaches and
gaps that can affect research outcomes.
Public media, community workshops and
expert presentations were the most com-
mon practices cited for communicating
extreme weather risk. Eighteen articles
covered how inclusive community-based
approaches, such as hazard mapping and
scenario planning, allow decision-makers,

such as government, to work alongside the
general public in a way that encourages
mutual respect and increases individual
action. This type of communication prac-
tice could present a unique opportunity for
public health practitioners, who often rely
on promotional messaging such as temper-
ature alerts, as EWCC risk communication
tools.?

Grey literature identified that humanitarian
organizations such as the Red Cross are
taking the lead in social media, disaster
preparedness, health adaptation and com-
munity engagement.” These include pre-
paredness iPhone apps and combining
local radio, SMS and crisis mapping into
community-sourced-communication tools
for extreme weather events and citizen pre-
paredness.>* Public participation measures
with diverse community stakeholders
appear to be the most effective means to
raise awareness of disaster preparedness,
promote effective individual responses —
and increase community trust and coopera-
tion in planning and messaging.

FIGURE 2
Preliminary conceptual framework for extreme weather and climate
change risk communication and public health adaptive capacity
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A common theme among communication
articles was addressing risk perception.
Many variables affect how EWCC events
are perceived and addressed by individu-
als and communities. Factors such as self-
efficacy, personal experience with hazards,
and how long individuals have lived in a
potentially affected location all contrib-
uted to the perception of the level of threat
of an extreme weather event. The state of
individual and community risk perception
is important to consider in any EWCC risk
communication strategy. None of the
eighteen articles that addressed risk per-
ception evaluated risk communication
strategies, yet it appears some of these
factors influence risk perception (e.g.,
self-efficacy, duration of residence) while
others can predict whether individuals
will act (e.g., response efficacy).

Despite many authors highlighting that
risk communications should be under-
stood as a “two-way exchange between
parties,” the current literature suggests
that most communication is a uni-direc-
tional warning from decision-makers to an
uninvolved public, rather than a dia-
logue.*® Thus, EWCC is largely being dis-
cussed at a high level through official
media or advocacy campaigns and less so
at the household or community level, and
is not well integrated across platforms.
Tailored, people-centered risk communi-
cation practices have been shown to be
more effective than top-down approaches.>

Research gaps surrounding EWCC risk
communications included a shortage of
empirical studies and a limited amount of
applied theory in study design and execu-
tion. Because extreme weather events
sometimes occur with little warning, mea-
suring pre-event preparedness and behav-
iour change is difficult. Even so, the
reviewed literature is context specific and
difficult to use to generate programs and
frameworks because the approaches to
measuring variables such as risk percep-
tion and a willingness to act are not cohe-
sive or consistent. Another gap in the
research was a lack of evaluation of cur-
rent risk communications strategies. Sev-
eral authors highlighted poor integration
of community-led initiatives in future
planning, often because such initiatives
were not properly evaluated. The final
major gap in the research base relates to a
focus on individuals, at the expense of the
household and extended family networks.
In relation to vulnerable communities
(and wider society), authors argued that
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research should address how decision-
making within families affects risk percep-
tion and responses during extreme weather
events. Future research might therefore
include families and various intimate
social groupings as a starting point in the-
oretical frameworks and allow analysis of
household dynamics as they pertain to
preparedness activity for EWCC risks. Due
to the English language restriction used to
search published and grey literature, it is
possible that relevant research and risk
communication efforts were not captured
in our scoping review.

The literature shows that a promising risk
communications strategy for decision
makers and scientists is to acknowledge
uncertainty to counter scepticism, improve
communication transparency, and enhance
trust and credibility.!®#* Improved commu-
nications about uncertain aspects of cli-
mate change require collaboration®* and
carefully targeting messages to each
unique audience.* Bridging the knowl-
edge divide between experts and the pub-
lic to improve risk communication is
necessary and could include developing
risk communications standards and
improving knowledge exchange among
complementary domains of learning and
practice.?

While the relationship between extreme
weather and climate change is increas-
ingly clear, the reviewed literature sug-
gests that researchers have not been able
to identify risk communication strategies
that span the short- and long-term
responses recommended for key audi-
ences. Some studies referred generally to
“climate change” but did not provide spe-
cific examples of potential threats or cli-
mate impacts, making it difficult to
identify key approaches that would be
effective in communicating a wide variety
of risks to a disparate set of audiences.
The conceptual framework presented here
is intended not only to support EWCC risk
communication, but also to build adaptive
capacity and coordinate recommended
actions across short- and long-term
timescales.

Conclusion

To meet the OPHS 2018 requirements,
public health unit staff need to engage in
effective risk communication that moti-
vate local actions to mitigate the effects of
extreme weather and climate change. The
issue for public health professionals is

that there is little evidence on which to
base risk communication strategies,*® par-
ticularly for the long-term impacts of cli-
mate change. Best practices include
community engagement, initiatives to
enhance self-efficacy of individuals and
communities, targeting unique audiences
and bi-directional communications among
leaders and stakeholders. Promising prac-
tices such as stakeholder coordination,
participatory workshops and addressing
vulnerable populations are similar to
emerging best practice.

Public health practitioners and decision
makers are important intermediaries in
EWCC risk communications and provide
necessary knowledge to motivate a
healthy response to evidence of accumu-
lating EWCC risks.”” Extreme weather
related to climate change is a growing
threat to Canadians. Preparedness for and
actions taken at individual, family, com-
munity, organizational and system levels
can mitigate risks associated with these
threats. Based on the evidence review, risk
communication efforts during short-term
extreme weather events appear to be more
effective than efforts to communicate risk
around climate change. This distinction
could highlight a unique opportunity for
public health to adapt strategies com-
monly used for extreme weather to cli-
mate change.
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Abstract

Introduction: Decades of widespread knowledge about climate change have not trans-
lated into adequate action to address impacts on population health and health equity in
Canada. Research has shown that context-based perceptions and interpretations medi-
ate engagement. Exploring climate change engagement involves inquiry into contextual
experience.

Methods: This qualitative study has employed narrative methodology to interpret the
meaning of climate change among community leaders in Saskatoon, Saskatchewan,
Canada, age 20-40 (n = 10). Climate change narratives were explored both structurally
and thematically.

Results: A model was developed to organize results and to describe concepts of fidelity
and dissonance within participant narratives. Findings suggested that knowledge of cli-
mate change and personal motivation to act did not preclude narrative dissonance,
which served as a barrier to a meaningful personal response. Dissonance can result
where internal and external barriers mediate mobilization at moments in the plot:
(1) moving from knowledge of the challenge to a sense of agency about it; (2) from
agency to a sense of responsibility to choose to address it; (3) from responsibility to a
sense of capacity to produce desirable outcomes despite contextual challenges; and
(4) from capacity to a moral sense of activation in context. Without narrative fidelity,
meaningful mobilization can be hindered.

Conclusions: A narrative model is useful for exploring climate change engagement and
highlights opportunities for a population health approach to address the conditions that
hinder meaningful mobilization. By framing climate change narratives with emotional
and moral logic, population health framing could help young leaders overcome internal
and external barriers to engagement.

Keywords: climate change, engagement, narrative methods, public education

community resilience.!” Currently, Canada
is not on track to meet its commitments to
the Paris Agreement,®’ and there is dis-

Introduction

Climate change is a serious threat to the

Highlights

¢ Climate action requires engagement
models that capture contextual and
cultural barriers experienced by
knowledgeable, motivated individuals.

e This qualitative study examined
the narrative structure of meaning-
making about climate change
among community leaders, 20 to
40 years old (n = 10).

e Narrative dissonance could help to
explain immobilization, particu-
larly among those with enough
knowledge of climate change.

e Modeling narrative dissonance
highlights opportunities to frame
the challenges, choices, and out-
comes related to climate change in
a way that mobilizes population
health stakeholders.

e By addressing dissonance within
public narratives about climate
change in Canada, population
health professionals can contribute
to conditions for meaningful
mobilization.

health of populations, representing both a
challenge and an opportunity for practi-
tioners and researchers.’ Impacts are not
experienced uniformly, and existing health
inequities will be further exacerbated
without urgent action to mitigate green-
house gas emissions and to enhance

agreement among stakeholders about the
future of Canada’s climate policies."® Systems-
level action is necessary to address the
risks of climate change in a meaningful
way, but population health professionals
may lack frameworks and models for
overcoming the barriers to engagement.>’

Professionals who employ an eco-social
lens!? to understand health problems
have important roles to play in supporting
and leading climate action at multiple lev-
els,>” but gaps in knowledge remain about
the complex contexts that shape engage-
ment.!3* Multi-scalar, multi-dimensional
eco-social health problems, such as cli-
mate change, are experienced by popula-
tions in the structural and social realities
of everyday life and, as Golden, McLeroy,
Green et al.'® discuss, it is not immediately
clear how an individual might make sense
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of their personal response without models
to help navigate that which is outside of
individual control.

Bridging the gap between knowledge and
action involves engaging with the contex-
tual and cultural barriers to action.'” The
goal of this study was to gain a deeper
understanding of the experience of
responding to climate change in context,
particularly among those motivated by
values of social and environmental jus-
tice. The objectives were to: (1) employ
Ganz’s theories!® about public narrative,
power, and collective action to interpret
perceptions of climate change amongst
knowledgeable, motivated community
leaders in Saskatoon, Saskatchewan,
Canada (age 20-40 years); and (2) to con-
tribute a model for conceptualizing
engagement narratively and for exploring
the meaning of eco-social problems like
climate change in the context of everyday
life.

This article is based on the author’s
Master’s thesis, submitted in partial fulfill-
ment of the requirements for the M.Sc.
degree in the Department of Community
Health and Epidemiology at the University
of Saskatchewan.?

Literature

Rather than attributing a lack of climate
change action to a lack of public under-
standing about climate science, over the
last decade, researchers have increasingly
pointed to the importance of public
engagement for explaining the apparent
gap between knowledge and action.' In
contrast to information-deficit models,
which have emphasized increasing under-
standing, an engagement approach involves
mental processes (cognition) as well as
emotional and evaluative processes (affect)
and processes of embodiment (behav-
iour)." Despite the limitations of the
information-deficit model, population
health professionals may lack alternative
approaches to climate change engage-
ment. For example, the 2017 Lancet
Countdown argued that “insufficient
understanding of climate change [was]
one of the largest perceived barriers to
individual engagement”® when climate
change engagement literature has sug-
gested that knowing the facts about cli-
mate change can result in barriers to
engagement.'31>22 Public health frames
may be helpful for relaying information
about the risks of climate change in a
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clear way,** but questions have remained
about the impact of that understanding in
the context of everyday life.

Systematic reviews of literature about cli-
mate change engagement'*!'® have found
that cultural and contextual factors have
mediated interpretations of climate change.
Emerging research has indicated a varied
landscape of climate attitudes, despite a
strong factual and moral basis for climate
action.’>? The literature about climate
change engagement has been widely
accepting of the limits of the information-
deficit model, and has recommended
instead a focus on emotions, cultural val-
ues, and audience-specific framing.'*15-21%3
Literature has also demonstrated that cli-
mate change can represent an existential
threat to self-identity, 2?7 which could
elicit emotional and social dynamics that
hinder meaningful engagement.'®

Some qualitative researchers have explored
the psychological and sociological con-
texts in which facts about climate change
are interpreted, deepening understanding
and outlining theories about the precondi-
tions for action. For example, Lertzman,*
from a psychological perspective, argued
that individual meaning-making about cli-
mate change is ripe with internal struggle,
offering theory about how “environmental
melancholia” impacts engagement. Lertzman
argued that personal climate change sto-
ries are complex and she maintained that
an individual might comprehend that
what matters in life is being threatened
while also distancing that threat to cope
with it.*” From a sociological perspective,
Norgaard® found evidence of internal
dilemma within groups of people who
understand climate change and she
explored how uncomfortable feelings are
shut down to preserve social norms.
Norgaard discussed “implicit denial” and
concluded that both individuals and col-
lectives look to public narratives to help
them manage unwelcome emotions about
climate change.” Thus, even those who
are convinced and concerned about cli-
mate change could be hindered from
mobilization by a lack of social structures
and collective support to process resulting
emotional and moral implications.

Questions have remained about the com-
plex relationships between climate change
knowledge, values, emotions, and actions,
particularly among individuals who are
knowledgeable about climate change and

who have espoused pro-environmental
values.”®* As population health profes-
sionals aim to mobilize systems-level
change, models for engagement are
needed which, in addition to improving
general understanding about the health
impacts of climate change, serve to equip
communities to mobilize in a meaningful
way. This study was aimed at contributing
to research about the barriers to climate
change engagement by exploring the lived
experience of climate change among
young community leaders.

Methods

Narrative approaches have been emerging
more prominently in the climate change
engagement literature in recent years
because of their ability to capture experi-
ences in context.'”334 As Paschen and
Ison®* argued, for example, context-spe-
cific perspectives have been gaining
momentum in the literature about climate
change adaptation, and narrative approaches
could play a critical role in closing knowl-
edge gaps about building local capacity.
Bushell et al.’” described how strategic
narratives could be used to give meaning
to otherwise disconnected events to build
buy-in and support. Moezzi et al.* argued
that storytelling could influence and
engage audiences, describing stories “as
artefacts to be investigated in terms of
content, actors, relationships, power, and
structure...used to gather information,
provide insight, and reframe evidence in
ways that more science-ordered formats
miss”.3 P! In this study, a narrative meth-
odology was employed to gather and ana-
lyze data.3>3¢

Humans draw on cultural values when
narrating their personal and shared expe-
riences, and the act of constructing self
and group narratives is theorized to reveal
the goals, motivations, pathways, and
plans deemed rational in context.?”* Ganz
maintained that personal narratives, or
“stories of self”, are nested in public nar-
ratives based in relationships and cultural
context, or “stories of us and now”.!®
Within “stories of us,” the push-and-pull
of the context and characters’ agency is
negotiated discursively as the storyteller
draws on shared values, experiences, and
frames to convey the meaning of the
story.’® By exploring individual percep-
tions through Ganz’s framework for pub-
lic narrative,® researchers can gain a
deeper understanding about how barriers
to engagement operate in context.
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Study activities

Interpretive studies draw on insights from
a homogenous sample to understand the
experience of a particular group.® Ten
individuals were recruited for the study in
Saskatoon, Saskatchewan, each between
20 and 40 years old. At the time of their
participation in the study, participants
were leading diverse lives: some were
starting families or businesses, some were
students, and some worked in fields such
as: health, arts, education, governance,
and politics. All participants identified as
community leaders embodying a commit-
ment to social and environmental justice
values. To broaden the transferability of
the findings, recruitment continued until
the sample included a mix of men and
women (7 out of 10 were women) as well
as 3 out of 10 individuals self-identifying
as members of a First Nation. By looking
at this particular “story of us,”'® it was
possible to gain a deeper understanding of
the perspectives of people knowledgeable
and motivated to act to address climate
change but who live in contexts where
many people do not accept the severity or
cause of the problem.

This study received ethics approval from
the Behavioural Research Ethics Board at
the University of Saskatchewan (Beh #17-
19). Because this study involved storytell-
ing about themes that may be outside the
scope of public attention,” as well as
themes that may elicit uncomfortable
emotions®® and internal dilemma,* partici-
pants were provided with the study ratio-
nale and the open-ended interview
questions beforehand so that they could
begin to tune into their perceptions of cli-
mate change. Semi-structured interviews
were held in a location of the participant’s
choosing and lasted an average of 60 min-
utes. At the end of the interview, each
participant was given a journal with the
five research questions written inside, and
they were invited to write about their
experience and their story as thoughts
emerged in the weeks following the inter-
view. Participants were not asked to share
the contents of their journal, but during
follow-up contacts, they were invited to
add thoughts or reflections to their story.
This design allowed for an ongoing dia-
logue to be established so that as the
interpretation of the results developed,
participants felt comfortable making addi-
tions and changes to better reflect their
experience.®

Structural interpretation

Structure is intrinsic to the meaning-mak-
ing function of narrative. As Polkinghorne?
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argued, “[tlhe question ‘What does that
mean?’ asks how something is connected
to something else...It is the connections
and relationships among the events that is
their meaning”.?*?® For example, the begin-
ning of a story has a relationship to the
middle of a story, as does the middle of a
story to the end of a story.*’ Ganz’s plot-
line (Figure 1) consists of four sequential
parts: challenge, choice, outcome, and
moral.’® Ganz argued that by framing
information as a narrative, humans “share
experiences with each other, counsel each
other, comfort each other, and inspire
each other to action”.!8r2¢2 Participant nar-
ratives were coded according to this four-
part structure using NVIVO to allow for
comparison and analysis of key themes
and patterns. By interpreting how partici-
pants framed the challenge, choice, out-
come, and moral of their climate change
story, the connection points between the
parts of the whole could be explored.

After coding each part of the plot, addi-
tional codes were applied to themes that
facilitate or hinder engagement, indicating
structural linkages between knowledge
and action. Figure 2 visualizes a narrative
model for engagement that was developed
inductively throughout the study. The
model was used to organize thematic data
and to explore the meaning of climate
change as perceived by study participants.
“Mobilizing moments” in the narrative are
identified where themes could contribute
to narrative dissonance, shaping the tran-
sition points between (1) sufficient knowl-
edge of the challenge of climate change
and a sense of agency about it; (2) between
a sense of agency and a sense of responsi-
bility to act; (3) between a sense of
responsibility and a sense of capacity to
achieve a desired future; and (4) between
a sense of capacity and a sense of activa-
tion in the context of everyday life. By
structuring an exploration of connection

FIGURE 1
Interpretive schema

Interview questions:

monNn®m>

What do you know about climate change?

How does climate change make you feel?

How does climate change impact your life?

When you picture the future, what do you imagine?
What are you doing to respond to climate change?

Data narrativization:
Narrative framework
Perceived challenge
Perceived choice
Perceived outcome(s)
Perceived moral

moN®>

monNnw>

Structural interpretation:

Sufficient knowledge — agency
Agency — responsibility
Responsibility — capacity

Capacity — activation

Activation — meaningful mobilization

Thematic interpretation:
1. Narrative dissonance
2. Mobilizing moments
3. Narrative fidelity

Source: Reprinted with permission from Malena-Chan R. Making climate change meaningful: narrative dissonance and the gap
between knowledge and action [Master’s thesis]. Saskatoon (SK): University of Saskatchewan; 2019. Available from: http://

hdl.handle.net/10388/11948
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FIGURE 2
A narrative model for engagement

sufficient
knowledge

responsibility

NARRATIVE FIDELITY
overcomes
NARRATIVE DISSONANCE

. meaningful

X mobilization

capacity activation

Source: Reprinted with permission from Malena-Chan R. Making climate change meaningful: narrative dissonance and the gap
between knowledge and action [Master’s thesis]. Saskatoon (SK): University of Saskatchewan; 2019. Available from: http://

hdl.handle.net/10388/11948

points within and between participant
narratives, the model could contribute to
the theory about why knowledgeable,
motivated people feel immobilized about
climate change.

Thematic interpretation

Narrative patterns and relationships between
core themes within participant plots were
the subsequent focus of the thematic anal-
ysis, with attention to those themes that
connected the parts of the whole. Partic-
ipant narratives were considered together
and individually until interpretations about
their perceptions emerged clearly. Using
the model to explore participant narra-
tives highlighted the concept of narrative
dissonance, the structural breakdown of a
given narrative because of emotional,
moral, thematic, or conceptual contradic-
tions within the story itself. According to
Ganz, those who lack meaningful public
narratives may experience immobilizing
emotions such as inertia, apathy, isolation,
fear, and self-doubt.!® The term narrative
fidelity was useful for conceptualizing an
alternative interpretation, whereby dis-
sonance is overcome or reframed. This
interpretation could produce a more emo-
tionally meaningful and mobilizing story
that could elicit urgency, outrage, solidar-
ity, hope, and a sense of efficacy.!® Fisher*!
argued that narrative fidelity is experi-
enced when a story “ring[s] true with the
stories they know to be true in their
lives”.#"-»® In applying the concept of nar-
rative fidelity to climate change narra-
tives, Marshall** argued that it is a key
element in mobilizing action to address
climate change, because only by offering a
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more compelling story will faulty interpre-
tations of climate change be abandoned.
Together, the study’s thematic and struc-
tural analyses served as a heuristic tool
for exploring perspectives in a given con-
text and for understanding how stories
facilitate or hinder engagement, and ulti-
mately, action.

Results

Using a narrative model for engagement
(Figure 2), mobilizing moments were iden-
tified at transition points in the interpre-
tive process, representing key themes that
bridge or encompass aspects of both dis-
sonance and fidelity. These moments
could represent opportunities for trans-
forming knowledge into emotions that
mobilize collective action.'® When public
narratives about eco-social problems like
climate change lack fidelity, or when they
are not apparent at all, the problems
themselves may be perceived as meaning-
less in context, even by those who accept
the facts. Manifestations of narrative dis-
sonance and narrative fidelity within par-
ticipant narratives are described below,
organized along the trajectory of a story-
line. Thus, a narrative model of engage-
ment (Figure 2) has illuminated a pathway
from knowledge to action, outlining stum-
bling blocks as well as strategies for over-
coming them along the way.

Experiences of agency

In locating their personal relationship to
climate change, participants demonstrated
a sense of agency, not just “knowing
about” the problem but perceiving it as

culturally and personally relevant to their
lives:
... you know, that’s not a thing that
hits me in the heart, it’s more like the
impacts of climate change, not the sci-
ence of climate change. That doesn’t
have the same kind of impact on me,
personally. But as soon as you start
talking about the impacts of climate
change and how we might have to
adapt to climate change, like this is
where people can really understand
that it’s like “Ok, so we might need to
change how we transport ourselves,
how we feed ourselves”...
Participant experiences of agency helped
illustrate why sufficient knowledge of cli-
mate change is not directly related to
mobilization, as the process of interpret-
ing the risks of climate change was linked
by participants to feeling physically
drained and emotionally overwhelmed: “I
try to do what I can do, and I just sort of
emotionally shut down about all that
other stuff. But still stay aware, right?”

Table 1 provides further examples of the
dissonance that can arise from knowing
about climate change, and some partici-
pants spoke about minimizing over-
whelming emotions by actively reducing
the flow of information. They reported
limits to the attention that can be directed
towards climate change if mental and
physical health is to be maintained. Rather
than reflecting a lack of access to informa-
tion, participant narratives suggested
information abundance.® Participants per-
ceived themselves to be living in a story in
which climate change is a reality.
However, while participants consistently
expressed a sense of being in the story
about climate change, the type of story
being told and the type of role they play
within it were not always clear.

Experiences of responsibility

The next stage of the model explores
movement from agency about the chal-
lenge of climate change to a sense of
responsibility about the choices implied.
Participant narratives indicated that they
understand how human actions and deci-
sions impact climate change. However, if
a meaningful role in the story about it was
perceived as untenable, or non-existent,
the narrative became dissonant. Rather
than denying that the problem of climate
change is real and important, examples in
Table 1 demonstrate how dissonance may
result from a lack of perceived power to
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TABLE 1

Examples from participant narratives about climate change

Element of Narrative dissonance Mobilizing moment Narrative fidelity
engagement

Agency ... it definitely got really draining, and sometimes But it’s distant in some ways...It's definitely | know that humans are in a lot of trouble
that led me to feel like “Ugh, I just need to not very apparent, but it doesn’t, yeah, it’s not if it goes unchecked and if we continue on
really think about this right now.” | was just trying  like something close to home, | guess. the path we're on... It’s probably the most
to not care. pressing problem in the world right now.

And I don’t like it.

I’ve noticed that sometimes if | see a headline or a Like we’ll talk about something and be like, 1 feel like I need to challenge those
snippet of some depressing news about the climate ~ ‘Oh yeah, plus, like, climate change on top  emotions and like try to be more
and I’m having a bad day, | will consciously tell of that.’ ...like ‘And meanwhile we’re all constructive about it instead of being so
myself ‘I can’t afford to look at this right now’ and I  burning.” So that’s sort of how | would just about feelings, | don’t know. | guess, be
will skip past the news...I think my avoidance is characterize my climate change lens, | more rational — like what do | need to do?
part self-care but also part unhealthy willful guess; it's constantly in the background of ~ How do I get people’s attention, how do |
ignorance... everything else that meanwhile everything  engage people back home?

is burning.

Responsibility 1t'd be one thing if people were complaining that ...when I internalize those feelings about It’s bigger than me, it’s about a communi-
they couldn’t have an oil job when they had six climate change, in some ways it motivates  ty...I see us as networks, not really as
other jobs...but no one does. me to keep not owning a car, and to keep individuals, so again, it’s not about me.

being mindful of how I travel. I definitely

feel uilty...
1 think one of the reasons that it can feel so 1 know in my head- that people, individu- For Indigenous People, we always have this
paralyzing is that there’s going to need to be so als, can do whatever we want to try to make way of thinking...we’re constantly thinking
many people working together to work on it and a difference, but if corporations and towards those generations more than our
people...we’re not really good at coming together governments aren’t similarly motivated, it ~ current one. And a lot of the things we
unless there’s like a crisis where you have to, but by  can only go so far, and that feels very make choices and decisions on usually
the time we get to that point, maybe, probably, it frustrating. reflect not only our connection to our
will be too late. ancestors, but also to the future.

Capacity 1 don’t know. I feel like it could go so many But I do think that in my lifetime, and We’re going to have to face things we’re not
different ways, | didn’t really — | don’t know that | certainly in my children’s lifetime, there — it prepared to face, for sure, but | guess when
could predict. will look radically different. I’m feeling more hopeful, I'm like — but

maybe we can do it, together, you know, we
can make these changes. But I’'m not sure.
we'll see.
It’s very hard for me to think about...like “I will [1t’s almost like a looming doom, because ~ What if there is a wakeup call and we
have a kid, and he will, he or she will have kids,” even though I can experience certain actually give power to the people who are
like to think about generations down the line? I’'m aspects of climate change myself, it’s not the land and water protectors? That could
just like I just don’t — it’s going to be so different, something that’s affected me in a very be a really beautiful future. So yeah, there
who knows? Like maybe, | think maybe it has to be  intense way or acute way, where the issue is is progress being made in that direction,
a coping mechanism, like | can’t imagine — like you  that | know it has for a lot of communities  but it seems so distant from where we are,
can’t imagine apocalypse, really. and in the future, will affect way, way more. here.
Activation Ok yeah, I've saved whatever greenhouse gas ...sometimes | feel like I’'m not doing things 1 try to do as much as I can in my daily

emissions myself but, like, it’s still this tiny little
miniscule drop in the global bucket and when 1
think about things like Trump, it’s just like, ugh
nothing | do matters...So there’s also this immense
feeling of being small, and insignificant, and it’s
sort of this hopeless cause, but you can’t live in that
space day to day, or you just totally fall apart right?
You can’t stay motivated.

Definitely there are little steps, and it’s like the
small steps that eventually climb mountains, but
there’s no way that one person can emotionally deal
with the backlash that follows with trying to change
an unsustainable way of living.

that are very effective just because I’'m not
in the position to be. Like I'm not just the
one, like, signing a paper or making a
decision about something, but to an extent,
1 kind of feel like that’s a poor excuse...So |
don’t know, | could be more effective I'm
sure.

| know that having a more significant
impact means | need to be working with
other people doing work, and also, that we
need to be doing that work together,
because, yeah, | don’t think there’s going to
be any movement on climate change
without tremendous public pressure, by our
elected officials, like that type of
movement, so yeah, unless we work
together, it’s not going to happen.

life...but just sort of, you know, choosing a
career path where everything I do in my 8-5
life pushes this climate change agenda, and
like I’'m really interested in - Ok, so let’s say
the politicians decide to do something, how
do you actually get anything done from
that?

How do we actually deal with this problem
in a way that also doesn’t fall into a
“lifestyle-ism” but actually tries to change
the conditions... essentially, the fundamen-
tal point is — how do we engage in these
struggles so that we actually can control the
production, so that the conditions
themselves are controlled?

Source: Reprinted with permission from Malena-Chan R. Making climate change meaningful: narrative dissonance and the gap between knowledge and action [Master’s thesis]. Saskatoon (SK):
University of Saskatchewan; 2019. Available from: http://hdl.handle.net/10388/11948
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intervene meaningfully as through indi-
vidual roles.

One participant pointed out that responsi-
bility to make personal sacrifices in the
face of climate challenges is often moral-
ized, positioned as the “good” or “right”
choice:
...how do we actually deal with this
problem in a way that also doesn’t fall
into a “lifestyle-ism” but actually tries
to change the conditions because, we
all can’t really come from a place of
not being totally educated about how
to not make greenhouse gases, or
being in the conditions we all need to
use fossil fuels at different times, and
then expect that everyone can just fig-
ure it out themselves and we’ll be fine?
Personal, political, and economic contexts
can limit the availability of pro-environ-
mental choices. If moralizations backfire,
individuals may be cut off from personal
responsibility altogether, or may revert to
a dissonant position and emphasize the
limits of personal roles in contributing to
climate change. From this perspective,
economic conditions and transition time-
lines may shape how a sense of responsi-
bility is experienced and interpreted.

As Table 1 exemplifies, several partici-
pants described choices they already
made to address climate change through
the reduction of their personal emissions,
such as: through transportation, food
choices, career paths, and household-level
waste management and energy use.
However, participants struggled to locate
the meaning of these actions given the
scale and scope of the challenge of climate
change. Narrative fidelity about the story’s
choice-point occurred when an individual
identified meaningful choices through a
reflection upon their roles, values, self-
and cultural identities, and upon the time-
line within which their story takes place.

For example, First Nations participants
described a sense of responsibility to
address climate change intrinsically tied
to culturally-based multi-generational
thinking, which reflected a connection to
ancestors and to a future life, shifting the
stakes of the story: “...we’re constantly
thinking towards those generations more
than our current one. And a lot of the
things we make choices and decisions on
usually reflect not only our connection to
our ancestors, but also to the future.”
They were thinking about their responsibility
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through a multi-generational lens that is
not only political but personal, including
choices between life and not-life for par-
ticipants and their communities. Because
of this, participants perceived themselves
to be bound to a social change agenda to
ensure that their children and their com-
munities can thrive on a livable planet.

Experiences of capacity

In this model, for a participant to experi-
ence narrative fidelity, the connection
point between a sense of responsibility
over the choice-point in the story corre-
lated with a sense of capacity to realize a
desirable future-state. As Table 1 illumi-
nates, despite adequate knowledge and
motivation, participants in this study
struggled to make sense of the outcome of
the story and their capacity to manifest a
positive future. While many participants
maintained a mix of pessimism and opti-
mism, participants perceived a decreasing
capacity to address climate change with
each generation to come, paradoxically
inverse to the responsibility to act to
address climate change, which can only
increase over time:
I guess, yeah, the best way to put it is,
it’s like, it’s almost like a looming
doom, because even though I can
experience certain aspects of climate
change myself, it’s not something
that’s affected me in a very intense
way or acute way, where the issue is
that I know it has for a lot of commu-
nities and in the future, will affect way,
way more. So yeah, my general feeling
is just a looming doom.
Thus, dissonance has taken root between
responsibility and capacity: because the
challenge of climate change is too great in
scale and urgency, the role of this genera-
tion was perceived to be out of alignment
with our capacity to manifest a livable
future. The choice-point becomes mean-
ingless, and action seemingly has become
unnecessary because visions of a positive
future have been blocked.

Accepting the reality of climate change
and internalizing its meaning was repre-
sented in their stories as an act of courage
for young leaders because it involved
interpreting the discontinuity guaranteed
within one’s life course. Table 1 provides
further examples of a mobilizing moment
related to capacity over outcomes, where
participants  grappled with divergent
visions of the future. Participants dis-
cussed coming to terms with the changes

ahead, for their families and for families
around the world. Feelings of despair and
sadness emerged within participant narra-
tives as they described potential outcomes
of the story. However, participants also
recognized the potential to improve
conditions:
...we need to do a better job of paint-
ing the future, of what a low-carbon
world would look like. And so, when I
think about that, I feel like I could pic-
ture that more clearly, I just don’t
know what will happen. Because it
seems like there’s, you know, lots of
like, really good stuff that could
happen.
In such stories, the choice-point has begun
to revolve around planning for discontinu-
ity at systems-level and capacity centers
upon preparing for large-scale changes
that are currently dependent upon collec-
tive decision-making. Future outcomes
are, thus, dependent on collective resis-
tance to the status quo, bringing into
focus the role of power-holders undermin-
ing pathways toward crisis-aversion.

Experiences of activation

The final part of the model reflects the
moral of the story, conceptualized as a
sense of activation, defined as an ability
to identify and rationalize what “action”
looks like in context in a morally and
emotionally-logical way. While many par-
ticipants experienced narrative fidelity
regarding the source of their capacity to
confront climate change into the future,
barriers still hindered their experiences of
activation — their sense of being able to
turn plans into reality —given the hostile
contexts in which they embody their
story. Despite ample motivation and will-
ingness to create a more just society, dis-
sonance related to activation was common
among participants. They experienced
uncertainty about the degree to which
their embodied actions (their tactics) were
meaningfully contributing to their goals.
As one participant articulated, “some-
times, I feel like I'm not doing things that
are very effective just because I'm not in
the position to be.” Across their efforts in
government agencies, representing their
communities, parenting children, teach-
ing, writing, organizing, and performing,
participants made efforts to increase their
spheres of influence and yet they still
experienced a lack of efficacy about their
response to climate change.
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Table 1 provides examples of how barriers
to activation have hindered a meaningful
moral of the story. As Table 1 demon-
strates, participants perceived themselves
to be but a “tiny little miniscule drop in
the global bucket,” which hinders the
meaning of their personal actions. Instead
of finding institutional leaders and orga-
nized efforts to join in with, participants
who are actively responding to climate
change may experience negative conse-
quences from political, economic, and cul-
tural forces or strain in their family and
community relationships. As one partici-
pant explained,
...there are little steps, and it’s like the
small steps that eventually climb
mountains, but there’s no way that
one person can emotionally deal with
the backlash that follows with trying
to change an unsustainable way of
living.
These themes contributed to dissonance
about a sense of activation, leaving the
story without a clear moral, blocking the
path to meaningful mobilization.

Some participants drew connections
between hostile conditions for meaningful
actions and the colonial and capitalist
context in which such actions take place.
As one participant argued,
this narrative of ‘low taxes are inher-
ently better, small government is
inherently better’ is incredibly detri-
mental to being able to do anything
about the environment. To me, that’s
the biggest barrier.
Another participant explained:
I just feel like decolonizing will at least
help toward making better informed
choices, and taking actions, like you
know stopping the mining companies,
stopping the pipelines. Not being
afraid of... the consequences of like
chaining ourselves to pipelines and
doing road blockades, you know what
I mean? We’re so fearful and I just feel
like it would be a lot different if we
were decolonized, I guess.
Participants often defined effectiveness in
terms of their ability to contribute to
social movements building up capacity to
confront structures of power that have
perpetuated climate change:
I feel hopeful when I read about peo-
ple mobilizing and doing things to
change, and working on climate
change, because like, when I just read
about it by myself, and I do feel very
paralyzed, I would say. Because it’s
such a huge problem with so - there
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isn’t, there will never be, like, one
thing you can do to fight it. It’s in so
many different areas and on so many
different levels.

Participants readily admitted that they are
stronger in collaboration with others, and
they aimed to focus on aspects of the
problem over which they could make a
difference, with one participant saying,
there’s also this immense feeling of
being small, and insignificant, and it’s
sort of this hopeless cause, but you
can’t live in that space day-to-day, or
you just totally fall apart right? You
can’t stay motivated.
Despite accepting climate change as a
complex eco-social problem, participants
who experienced fidelity about the scale
and scope of climate change could over-
come narrative dissonance and position
themselves meaningfully in relationship
to climate change.

Discussion

This study has demonstrated how internal
and external barriers manifest within the
narratives of people who have accepted
climate science and who care about mak-
ing the world a better place. Findings have
suggested that simply raising awareness
of climate change may not be an adequate
strategy for increasing community capac-
ity. Local-level leaders may experience
narrative dissonance, and despite their
knowledge and motivation, they may con-
front barriers to meaningful mobilization.
Sharing stories could be a means of bring-
ing difficult emotions about climate
change to the surface and could elicit feel-
ings of solidarity, which according to
Ganz, helps to overcome experiences of
isolation.’®

Narrative dissonance, as it is conceptual-
ized here, relates to similar concepts
within climate change engagement litera-
ture, such as implicit denial,® environ-
mental melancholia,” and unspoken
loss.*® As such, the model outlined above
could serve as a tool for exploring align-
ments across engagement research.
Participants also confirmed that, through
the lens of justice, climate change narra-
tives moralize resistance to the status quo
in political, economic, social, and cultural
terms. These intersections were inextrica-
ble from participant experiences of climate
change, and as such, findings have sug-
gested alignments between meaningful
mobilization and contextual barriers such as

settler futurity,* socially organized denial,®
and predatory delay.*® Participant narra-
tives helped to contextualize these theories
about complex personal and social experi-
ences of climate change.

Modeling a population health response to
climate change narratively

In a Canadian context, where inadequate
policies to mitigate greenhouse gas emis-
sions® have threatened to undermine public
health gains made in the last 50 years,!
population health professionals arguably
have a responsibility to address the condi-
tions that contribute to narrative disso-
nance among knowledgeable, motivated
stakeholders like those interviewed for this
study. Such individuals may be perceiving
public inattention to climate change and
could benefit from strategies for coping
with dissonance and for working through
mobilizing moments. As Table 2 demon-
strates, using the model developed during
this study, population health responses to
climate change can be analyzed for narra-
tive dissonance. By reflecting on the mobi-
lizing moments related to the challenge,
choice, outcome, and moral of climate
change, a “story” could emerge about the
meaning of climate change to the Canadian
public and the health system at large.
Rather than a formula for mobilization, a
narrative model for engagement with cli-
mate change can serve as a guide for fram-
ing the problem in a mobilizing way,
exposing moments in the story where bar-
riers to action could be taking root, even
among those who know about climate
change and who are motivated to act.

The model could be used as a tool to
explore how addressing climate change
aligns with existing population health
frameworks, such as the Truth and
Reconciliation Commission Calls to Action.*
Many participants in this study referenced
in their narratives a desire for greater con-
trol over lands and decision-making by
First Nations, Métis, and Inuit peoples.
For example, drawing on environmental
justice frameworks like that described by
Tuck, McKenzie, and McCoy,* participant
narratives suggested “a refusal of settler
futurity”, as sustainable relationships
between peoples and lands cannot occur
“when those activities are accountable to
a futurity in which settlers continue to
dominate and occupy stolen Indigenous
land”.*""” In framing climate change as an
environmental justice issue,” population
health professionals could contextualize
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TABLE 2

Reflection questions for population health professionals

Agency

Responsibility

Capacity

Activation

Do population health measures and
frameworks reflect the importance of
mitigating and adapting to climate
change?

How do population health stakehold-
ers and communities know that
climate change matters to population
health professionals?

Are population health professionals
equipped with the competencies and
skills needed to play their role in
addressing climate change?

How do population health stakehold-
ers and communities know that
addressing climate change meaning-
fully is part of population health roles
and responsibilities?

future?

Do population health plans and
models for the future account for
social and ecological discontinuity
from the past and the present?

How do population health stakehold-
ers and communities know population
health is strategically mitigating
catastrophe and preparing for the

Can population health professionals
meaningfully contribute to change
through tangible actions in the context
of everyday life?

How do population health stakehold-
ers and communities know that
population health professionals are
moving significantly toward shared
goals?

Source: Reprinted with permission from Malena-Chan R. Making climate change meaningful: narrative dissonance and the gap between knowledge and action [Master’s thesis]. Saskatoon (SK):
University of Saskatchewan; 2019. Available from: http://hdl.handle.net/10388/11948

action in terms of reconciliation and the
historical context of colonization.* Other
framework alignments between popula-
tion health and climate change could
include gender and reproductive rights,*
mental health,? or One Health.*

Ultimately, this study’s findings have sug-
gested that continuing with an informa-
tion-deficit approach to climate change
engagement may not translate into strate-
gic, well-resourced plans for urgent and
disruptive systems change. As Steffen®
implores, “We are about to begin the last
decade. The time has come to become the
people who can first re-imagine and then
remake the world in the time we have left”.
Despite the importance of this window of
time for meaningfully altering the trajec-
tory of planet-wide population health,
community leaders may struggle to over-
come narrative dissonance about climate
change. New models for addressing con-
textual and cultural barriers to action could
be useful even for those who are knowl-
edgeable and who are motivated to act.

Strengths and limitations

This study has demonstrated that narra-
tive methodology can be useful for explor-
ing the barriers to climate change
engagement in context. Narrative models
for engagement could help in describing,
evaluating, and intervening upon the con-
ditions for meaningful mobilization. Tools
for engagement and communication about
climate change cannot be reduced to a
formula for social change, but narrative
models could help to illuminate the
contextual and cultural dimensions of
engagement.
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Importantly, this study and its findings
must be considered in context. Theoretical
findings about engaging with climate
change are specific to the study but may
be transferrable to other contexts. Notably,
the study design included a small sample
and recruited only those individuals with
adequate time and interest in the study.
Conceptual results are exploratory, and
the structures and themes outlined here
can be built upon by other researchers to
deepen understanding about climate change
narratives, population health frameworks,
and the barriers to engagement.

Conclusion

By employing a narrative framework, this
study has provided a visual tool for
exploring the interplay of dissonance and
fidelity, and the mobilizing moments that
could shape interpretations about climate
change. Given that most individuals in
Canada believe that climate change is
happening,” it is worth exploring the
engagement barriers experienced by
knowledgeable, motivated people, and a
narrative lens captures the complexities
surrounding personal and public realms,
the nuance of emotional and moral rea-
soning, and the contingencies that charac-
terize the context in which mobilization
occurs. While the model represented in
this article is exploratory, it has affirmed
literature about the contextual dimensions
of interpretation!'¥1>234, Without strategic
efforts to foster narrative fidelity, popula-
tion health professionals may fail to trans-
late knowledge about climate change into
meaningful action.
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