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Summary

Climate change increases risks to the mental health and well-being of many people in Canada. Specific
populations that can be disproportionally and inequitably affected include those experiencing health
inequities based on race, culture, gender, age, socio-economic status, ability, and geographic location. These
factors are encompassed within the social, biological, environmental, and cultural determinants of health
that are amplified by climate change. Mental health can be impacted by hazards that occur over the shorter
and longer term, such as floods, extreme heat events, wildfires, and hurricanes as well as drought, sea-level
rise, and melting permafrost. Knowledge and awareness of climate change threats can also affect mental
health and well-being, resulting in emotional and behavioural responses, such as worry, grief, anxiety, anger,
hopelessness, and fear.

Mental health impacts of climate change may include exacerbation of existing mental illness such as
psychosis; new-onset mental illness such as post-traumatic stress disorder; mental health stressors such

as grief, worry, anxiety, and vicarious trauma; and a lost sense of place, which refers to the perceived or
actual detachment from community, environment, or homeland. Impacts can also include disruptions to
psychosocial well-being and resilience, disruptions to a sense of meaning in a person’s life, and lack of
community cohesion, all of which can result in distress, higher rates of hospital admissions, increased suicide
ideation or suicide, and increased negative behaviours such as substance misuse, violence, and aggression.
Adaptation efforts that can reduce the mental health impacts of climate change include expanded
communication and outreach activities and community preparedness, greater access to health care for those
requiring assistance, and improved mental health literacy and training.

Key Messages

The current burden of mental ill health in Canada is likely to rise as a result of climate change.
Given the very large number of Canadians who experience mental health problems, the potential
increase of mental ill health outcomes from future climate change is large.

Climate change hazards that can affect the mental health of people in Canada include acute
hazards such as floods, extreme heat events, wildfires, and hurricanes, as well as slow-onset
hazards such as drought, sea-level rise, and melting permafrost. Secondary impacts of climate
hazards (such as economic insecurity, displacement, food and water insecurity) can lead to
ongoing stress, anxiety, and depression.
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Mental health impacts of climate change may include exacerbation of existing mental illness
such as psychosis; new-onset mental illness such as post-traumatic stress disorder; mental
health stressors such as grief, worry, anxiety, and vicarious trauma; and a lost sense of place,
which refers to the perceived or actual detachment from community, environment, or homeland.
Impacts can also include disruptions to psychosocial well-being and resilience, disruptions to a
sense of meaning in a person’s life, and lack of community cohesion, all of which can result in
distress, higher rates of hospital admissions, increased suicide ideation or suicide, and increased
negative behaviours such as substance misuse, violence, and aggression.

Climate change and related environmental change can cause complex emotional and behavioural
reactions in individuals, that are not necessarily pathological. These environmental distress
reactions, called psychoterratic syndromes, include ecoanxiety, solastalgia, and ecoparalysis.

Climate change disproportionately affects the mental health of specific populations, including
Indigenous Peoples; women; children; youth; older adults; people living in low socio-economic
conditions (including the homeless); people living with pre-existing physical and mental health
conditions; and certain occupational groups, such as land-based workers and first responders.
For example, Indigenous Peoples are at greater risk of being displaced by climate-related

hazards and this can result in a loss of community connections and loss of livelihoods that affect
individual and collective well-being.

Given the current high costs of mental iliness to society, and the breadth of mental health impacts
that are related to climate change, future costs borne by Canadians and health systems are
expected to be large as the climate continues to warm.

Access to mental health practitioners, mental health and health care facilities, social services, and
culturally relevant mental health care information can prevent adverse mental health outcomes,
improve outcomes, and enhance well-being in a changing climate. Rural, remote, and urban
settings that currently face challenges providing mental health care will face increased demands
for services from climate change impacts.

Greater communication and outreach about the mental health impacts of climate change,
enhanced community preparedness for possible impacts, broad access to culturally relevant
health care to assist people in need, intersectoral and transdisciplinary collaboration on
adaptation initiatives, and improved mental health literacy and training support efforts to prepare
for climate change impacts on Canadians.

Well-designed actions to mitigate greenhouse gas emissions and adapt to climate change — for
example, active transportation, environmental stewardship, green infrastructure, and enhanced
social networks and community supports — can also benefit mental health.

231



HEALTH OF CANADIANS IN A CHANGING CLIMATE

Social
determinants
of health

Employment
Education
Income

Housing and working
conditions

Physical environments
Social supports
Access to health care
Culture
Gender

Childhood experiences

Ecological
determinants
of health

Climate change and
atmospheric changes

Ecotoxicity and
pollution

Resource, ecosystem,
and species depletion

Impacts

Hazards

Extreme precipitation
(*flooding, hurricanes)

*Extreme temperatures
*Wildfires
*Drought

Sea-level rise
*Melting permafrost

Climate change
writ large

*Most common in Canada

Influencing factors

e Mental health e Access

Iiteracy (financial and physical)

Mental health outcomes

PTSD Violence Vicarious trauma
MDD Aggression Altruism
Anxiety Addiction Compassion
Depression Worry and fear Post traumatic growth
Suicidal ideation Survivor guilt

Triggers and timing of
impacts vary (immediate
and long-term)

Response interventions™

Policy responses Awareness-raising Integration of mental
health into disaster

Practices Community-based management

. interventions
Behavioural

; - . - Pharmacotherapeutics
interventions Special training e

*Range of actors across different sectors

o Communication

and outreach

o Health care

training

e Sense of

community

® Social capital

Vulnerability and

Government
assistance

Intersectional
collaboration

Community
preparedness

Cultural
relevancy

adaptation assessments

Factors that influence the psychosocial health impacts of climate change. Source: Hayes et al., 2019.




HEALTH OF CANADIANS IN A CHANGING CLIMATE
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4.1 Introduction

Climate change poses significant risks to the mental health of Canadians. The past decade has seen rapid
growth in research, discussion, and media reporting on climate change and its associated mental health
implications. In a 2019 national survey of 2,000 residents of Canada (aged 18 and older), 49% of respondents
indicated they were increasingly worried about the effects of climate change, and 25% indicated that they
often think about climate change and are “really anxious about it” (Abacus Data, 2019). There is growing
concern among public health officials in Canada about these impacts and how to support psychosocial’
adaptation and resilience (BC Ministry of Environment and Climate Change Strategy, n.d.; Toronto Public
Health, 2015; Yaffe, 2016; Howard et al., 2017). Supporting psychosocial adaptation means developing or
enhancing existing coping behaviours, practices, tools, or interventions to protect mental health and social
well-being in a changing climate (Séguin, 2008; Brown & Westaway, 2011). This chapter provides information
on the mental health impacts of climate change in Canada to support public health officials, practitioners,
and decision makers in their efforts to prepare Canadians and their health systems.

The mental health impacts from climate change are associated with both acute and slow-onset hazards.
Acute hazards — such as floods, extreme heat events, wildfires, and hurricanes — can result in mental

health impacts, such as mood and behavioural disorders (Berry et al., 2010a; Clayton et al., 2074; Dodgen et
al., 2016; Clayton et al., 2017). Acute hazards may also result in secondary impacts on mental health from
physical harm and displacement, which can result in loss of livelihood, trauma, a lost sense of place, fear of
impending impacts, and ongoing mood and behavioural disorders such as post-traumatic stress disorder
(PTSD), depression, and anxiety (Berry et al.,, 2011; Cunsolo Willox et al., 2012; Cunsolo Willox et al., 20133;
Cunsolo Willox et al., 2013b; Clayton et al., 2014; Dodgen et al., 2016; Clayton et al., 2017; Cunsolo & Ellis,
2018; Clayton, 2020; Clayton & Karazsia, 2020). Acute hazards can also result in affirmative outcomes, such
as a sense of community cohesion, altruism, and a sense of meaning in a person'’s life as communities come
together to support one another in the aftermath of acute events (Weissbecker, 2011; Hayes & Poland, 2018;
Hayes et al., 2020). Slow-onset hazards, such as drought, sea-level rise, and melting permafrost, can affect
an individual's sense of place, ecosystem health, culture and identity, and can lead to emotional responses
of anxiety, grief, anger, helplessness, and depression (Cunsolo Willox et al., 2012; Clayton et al., 2017; Adlard
et al., 2018; Cunsolo & Ellis, 2018; Middleton et al., 2020b). Both acute and slow-onset hazards can have
secondary impacts on mental health (e.g., income insecurity, food and water insecurity). Knowledge and
awareness of climate change threats, often identified as “vicarious,” “mediated,” or “anticipatory” experiences,
can also affect mental health and well-being, resulting in emotional and behavioural responses, such as
worry, grief, anxiety, anger, hopelessness, and fear (Clayton et al,, 2017; Cunsolo & Ellis, 2018; Clayton, 2020;
Clayton & Karazsia, 2020; Pihkala, 2020).

Addressing the impacts of climate change on the mental health of people living in Canada requires both
greater understanding of risks and of adaptation efforts, as risks are increasing with climate warming.
Temperatures in Canada have increased at a rate that is twice the global average, with Northern communities

1 Mental health is one aspect of the broader definition of psychosocial health. As defined in Section 4.2 Key Terms,
psychosocial health is the interplay between social well-being, which arises from relationships with others and one’s
context and culture, and psychological well-being, including thoughts, feelings, and behaviours (Berry et al., 2014).
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warming even faster, particularly throughout Inuit Nunangat? (Inuit homelands) (Bush & Lemmen, 2019).
Future occurrences of many of the acute and slow-onset climate-related hazards that affect mental health
are projected to increase (see Chapter 3: Natural Hazards, and Chapter 5: Air Quality). In addition, mental
illness is already a leading cause of disability in the country, even before considering the projected increase
in climate change hazards (CAMH, 2012). According to the Mental Health Commission of Canada (MHCC),
approximately 7.5 million Canadians experience mental health problems each year (MHCC, 2017). Mental
illness can affect anyone of any age, background, education level, income, or culture (MHCC, 2017). By the
time they reach the age of 40, approximately 50% of people living in Canada will have, or have had, some
form of mental illness (MHCC, 2017). Also, while the burden of mental health problems is high, many people
in Canada lack access to mental health services, which affects opportunities for adaptation to reduce

risks (Cunsolo Willox et al., 2013b; Petrasek MacDonald et al., 2015; Moroz et al., 2020). For example, in
Northern, rural, and remote places in Canada, many communities do not have access to regular mental
health care providers or related resources (including a family physician), and transportation within and to
remote communities can be impeded by changing weather patterns and disruptions to land, water, ice, and
air travel routes (CMHA, 2009; Cunsolo Willox et al., 2012; Cunsolo Willox et al., 2013a; Cunsolo Willox et al.,
2013b; Standing Committee on Indigenous and Northern Affairs, 2017; MHCC, 2020). Barriers to accessing
mental health care throughout Canada are numerous, and can include, for example, financial and/or physical
constraints; mental health stigma; a lack of mental health literacy; and limited culturally relevant mental
health resources (Rodriguez & Kohn, 2008; Osofsky et al., 2010; MHCC, 2016; Hayes et al., 2019).

The total burden of mental illness related to climate change in Canada is currently unknown; however, a
number of empirical studies have documented the effects of a warming climate on mental health, largely in
Northern and Indigenous® communities (Cunsolo Willox et al., 2012; Cunsolo Willox et al., 2013a; Donaldson
et al, 2013; Durkalec et al,, 2075; Dodd et al., 2018; Hayes et al., 2020; Middleton et. al., 2020a). Compared
with the number of studies on climate change impacts on physical health, far fewer have examined mental
health. Reasons for this difference include challenges related to:

attributing environmental hazards to climate change and then attributing mental health outcomes
to these hazards;

isolating the mental health outcomes related to climate change from other compounding
life stressors;

measuring some types of mental health impacts and compounding stressors (e.g., the difficulty
of measuring compounding stressors of those experiencing colonialism, intergenerational trauma,
and connections to the land, such as many Indigenous Peoples);

studying and reporting on mental health indicators when mental health can be understood
differently among diverse populations; and,

2 Inuit Nunangat includes Inuvialuit (part of the Northwest Territories and Yukon), Nunavut, Nunavik (Northern Quebec),
and Nunatsiavut (Labrador).

3 Theterm Indigenous is used in this chapter to refer collectively to the original inhabitants of Canada and their
descendants, including First Nations, Inuit, and Métis peoples, as defined under Section 35 of the Constitution Act,
1982. Wherever possible, clear distinctions are made between these three distinct, constitutionally recognized
groups. Indigenous Peoples outside of Canada are also referenced in some instances particularly with respect to
international climate policy, processes, and rights and are identified as such.
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under- or over-reporting of mental health outcomes related to climate change; under-reporting
may occur because of the stigma surrounding mental iliness, and over-reporting may occur
because research is conducted too soon after a climate hazard, and, thus, normal reactions to
abnormal events may be inappropriately pathologized (Hayes et al., 2018a).

4.2 Key Terms

The World Health Organization (WHO) defines mental health as: "A state of well-being in which every individual
realizes his or her own potential, can cope with the normal stresses of life, can work productively and fruitfully, and
is able to make a contribution to her or his community” (WHO, 2018, n.p.). Mental health can be demonstrated by
the range of thoughts, feelings, and behaviours that people experience in their lifetimes. This conceptualization

of mental health goes beyond diagnostic categories to encompass broader definitions of mental health across
cultures and contexts. Mental health, like physical health, exists on a spectrum and includes states of mental
wellness, mental challenges, and mental illness, each of which can influence functioning across life domains
(MHCC, 2018). Throughout this chapter, the term mental health refers to specific mental health-related outcomes,
such as PTSD, anxiety, depression, and post-traumatic growth (PTG).

Mental wellness refers to affirmative mental health outcomes, such as psychosocial resilience, which is the ability
to adapt, thrive, develop, and transform despite experiencing stressors (Kumar, 2016).

Mental challenges include problems related to thoughts, feelings, or behaviours, such as overwhelming emotions,
including fear, panic, and worry (American Psychiatric Association, n.d.).

Mental illness includes moderate to severe diagnosable mental disorders, such as major depressive disorder,
psychosis, and PTSD (Coppock & Dunn, 2009; American Psychiatric Association, 2013).

Emotional distress refers to experiencing symptoms of poor mental health outcomes (e.g., anxiety, depression,
loss of motivation). The term mental ill health encompasses the definitions of mental challenges, formally
diagnosable mental ilinesses, and emotional distress.

Mental health is one aspect of the broader definition of psychosocial health. Psychosocial health is defined as
the interplay between social well-being, which arises from relationships with others and one’s context and culture,
and psychological well-being, including thoughts, feelings, and behaviours (Berry et al., 2014). Psychosocial health
depends on social factors in a person's life domain (home, work, school, and community) that are related to mental
health and that allow people to live in optimal social conditions. Psychosocial impacts refer to outcomes that affect
social relationships and context; for example, a lost sense of place related to experiencing climate change hazards.

A holistic understanding of mental health also includes an understanding of important social, cultural, and
environmental determinants, which may include spiritual well-being, connectedness to nature and one’'s
environment, and sense of place (MHCC, 2016; Hayes et al., 2018a). There are many approaches to understanding,
supporting, and treating mental health from multiple cultural perspectives, which are valued and shared by

people in Canada. For example, First Nations, Inuit, and Métis communities often have their own definitions of
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mental wellness, which include connections to land; an interplay among physical, mental, emotional, and spiritual
wellness; and the importance of community and culture (Kirmayer et al., 2003; Health Canada, 2015; ITK, 2016;

Sawatzky et al., 2019).

Specific qualities of environment-related trauma can foster complex emotional and behavioural reactions. For example,

Glenn Albrecht noted the increase in environmental distress following climate-related hazards, such as drought and
wildfires in Northern Australia, Hurricane Katrina, and the changing ice conditions in Northern Canada (Albrecht, 2011;
Albrecht, 2012; Albrecht, 2017). He and his colleagues coined these environmental distress reactions “psychoterratic

syndromes” and they include ecoanxiety, ecoparalysis, and solastalgia (Albrecht, 2011). These terms describe complex

emotional and behavioural reactions of experiencing climate change that are not necessarily pathological. These

reactions might actually be quite justified in response to climate change impacts and may serve as normal expressions

of grief and/or loss in response to environmental degradation from climate change (Albrecht, 2011; Albrecht, 2019).
Table 4.1 provides definitions for some common environment-related distress.

Table 4.1 Definitions of environment-related distress

TERM DEFINITION
Ecoanxiety (or climate anxiety) refers to the anxiety people experience that is
Ecoanxiety triggered by awareness of ecological threats facing the planet due to climate

change (Albrecht, 2011; Albrecht, 2012).

Ecoparalysis

Ecoparalysis refers to the complex feelings of not being able to do anything
grand enough to mitigate or stop climate change (Koger et al., 2011).

Solastalgia

Solastalgia refers to the distress of bearing witness to ecological changes
in one’s home environment due to climate change; conceptualized as feeling
homesick when a person is still in their home environment (Albrecht, 201T;
Albrecht, 2012).

Ecological grief

Ecological grief (or ecogrief) refers to distress related to ecological loss or
anticipated losses related to climate change. These losses may relate to
land, species, culture, or lost sense of place and/or of cultural identity and
ways of knowing. Ecogrief can include loss and trauma related to specific
hazards such as climate-related flooding or wildfires, or slow-onset climate
change impacts such as rising global temperatures, drought, melting
permafrost, and sea-level rise (Cunsolo & Ellis, 2018).
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4.3 Methods and Approach

As the literature in Canada on climate change and mental health is limited, this chapter also draws on the global
literature and applies lessons learned to a Canadian context,where appropriate, to substantiate existing studies
and fill knowledge gaps. A scoping review was conducted of English- and French-language peer reviewed and
grey literature on climate change and mental health. Peer reviewed literature was identified by searching the
PubMed, Scopus, PsycINFO (Proquest), Cochrane Review, and Google Scholar databases, using the search
terms “climate change” or “changing climate” and “mental health” or “psychosocial” or “well-being/well-being,” as
well as synonyms and related words, such as “mental ill health,” and “mental wellness.” In an effort to capture
literature that addressed psychosocial adaptation, the terms “resilience,” “response,’ and “adaptation” were used
in combination with the primary search terms. Grey literature sources included government reports, workshop
reports, unpublished project reports, conference presentations, and communication with practitioners, and
knowledge leaders.

The initial scoping review took place in July 2017, and English-language literature on climate change and mental
health from the year 2000 onward was captured. An updated review took place in May 2019 and, at that time,
French-language literature from 2000 to 2019 was included. After removing duplicates and irrelevant articles, a
total of 207 articles were reviewed in depth for relevance and incorporated into this literature review.

Studies of climate change and psychosocial health tend to apply either survey or interview methods to learn

about the lived experiences of psychosocial distress associated with a changing climate (e.g., Cunsolo Willox et
al,, 2012; Alderman et al., 2013; Ampuero et al,, 2015; Durkalec et al., 2015; Eisenman et al., 2015; Harper et al.,
2015; Albrecht, 2017; Dodd et al., 2018; Hayes et al., 2020; Middleton et al., 2020a). Most surveys and interviews
are self-reported accounts from people who have experienced extreme temperatures or extreme weather events.
Many of the findings presented in this chapter are from self-reported surveys and interviews, which mostly used a
variety of validated survey tools and scales to assess how extreme temperatures or extreme events affect people’s
psychosocial health.

4.4 Mental Health Impacts of Climate Change

4.4.1 Causal Pathways

The casual pathways linking climate change hazards to mental health are multifaceted. Figure 4.1 describes
how climate change negatively affects mental, physical, and community health. In the centre of this figure are
the geophysical impacts of climate change, which amplify pre-existing social, individual, and physical health
inequities. The interactions among climate hazards and pre-existing health inequities can lead to a host of
mental, physical, and community health outcomes.
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Figure 4.1 Linkages among climate change and physical, mental, and community health. Source: Clayton et al., 2017.

Exposure to climate hazards may trigger direct mental health impacts, such as depression, grief, or PTSD
(Clayton et al., 2014; Dodge et al,, 2016; Clayton et al., 2017; Hayes & Poland, 2018; Middleton et al., 2020b).
Psychological reactions may also occur as a result of experiencing physical health impacts, such as heat
stress, vector-borne disease, or injury (Berry et al., 2010a; Clayton et al.,, 2017) or impacts on community well-
being, such as economic disruptions, displacement, and a loss of social cohesion (Berry et al., 2010a; Agnew,
2012; Cunsolo Willox et al., 2013a; Cunsolo Willox et al., 2013b; Sahni et al., 2016; Clayton et al., 2017; Miles-
Novelo & Anderson, 2019). Disruption of social cohesion and resource scarcity can significantly affect health
and related services for those who already have mental health problems and/or substance use disorder
(Dodgen et al., 2016; Clayton et al., 2017). After experiencing climate stressors, some people may experience
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a combination of both affirmative mental health outcomes and mental problems or illness (Weissbecker,
2011; Hayes & Poland, 2018; Hayes et al., 2020). Affirmative outcomes can include a sense of optimism for
the future, compassion, and altruism for others who have been affected by climate hazards, and a sense of
meaning or purpose in one’s life. Post-traumatic growth (PTG) can result from an increase in social cohesion
after a climate disaster (Edwards & Wiseman, 2011; Ramsay & Manderson, 2011).

4.4.2 Timing of Impacts

In the literature, three timeframes related to the onset of psychosocial responses from acute hazards have
been identified. They include immediate effects (hours, days, weeks), mid-range effects (six months to a
year), and long-term effects (2.5 years and beyond) (Tunstall et al., 2006; Fritze et al., 2008; Anderson et al.,
2017; Clayton et al.,, 2017). Immediate effects of acute, extreme weather events can include acute trauma,

a normal response to a disaster (e.g., “normal reactions to abnormal situations”) in which the traumatic
reaction tends to subside once security and safety are established (Fritze et al., 2008). However, this is not
always the case, as higher rates of more severe mental health concerns, such as suicide, have been reported
in relation to acute climate change hazards such as extreme heat events (Carleton, 2017; Burke et al., 2018).
Some mental health impacts can also extend over the medium- and long-term; those most commonly
identified in the literature include anxiety, depression, PTSD, and drug and alcohol misuse, which can occur
any time during ongoing climatic stressors or well after a climate-related extreme event has ended. They
may also be related to the awareness of the threats posed by a changing climate (Fritze et al., 2008; Dodgen
et al, 2016; Clayton et al., 2017). Notably, there are no key timeframes specified in the literature related to
slow-onset hazards. People exposed to these hazards may experience an ongoing lost sense of place and/or
distress from displacement, economic insecurity, food insecurity, and water insecurity.

4.4.3 Mental Health Impacts of Acute Hazards

The majority of studies in the climate change and mental health literature examine the mental health
outcomes of acute hazards, such as flooding, extreme heat events, wildfires, and hurricanes. Exposure to
acute disasters can trigger a host of mental health outcomes, including PTSD, major depressive disorder,
anxiety, complicated grief, survivor guilt, recovery fatigue, and suicidal ideation or attempts (Berry et al.,
2010a; Berry et al,, 2011; Doherty & Clayton, 2011; Reser & Swim, 2011; Weissbecker, 2011; Cunsolo Willox

et al., 2012; Stanke et al., 2012; Cunsolo Willox et al., 2013b; Bourque & Cunsolo Willox et al., 2014; O'Brien

et al,, 2014; Harper et al.,, 2015; Durkalec et al., 2016; Gifford & Gifford, 2016; Clayton et al., 2017; Mantoura
et al, 2017; Dodd et al., 2018; Hayes et al., 2018a; Clayton, 2020; Clayton & Karazsia, 2020; Middleton et al,,
2020a; Middleton et al., 2020b). In many cases, people exposed to acute disasters experience relatively little
distress or only brief experiences with mental illness or mental health challenges, and instead demonstrate
significant resilience (Bonanno, 2004). There is also evidence that suggests that people who are not exposed
to acute hazards can experience mental health outcomes, such as vicarious trauma, secondary stress, and/or
compassion fatigue for those whose lives have been disrupted by extreme events (Lambert & Lawson, 2013;
Naturale, 2015). These forms of indirect distress are often due to close connection with people exposed to
extreme events, media coverage of survivor experiences, or caring for survivors in a professional capacity
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(Naturale, 2015). The following sections provide information on specific hazards and mental health outcomes,

with a focus on literature that is specific to Canada and/or relevant to the Canadian context.

4.4.3.1 Flooding

Flooding has become the most frequent type of disaster globally, and risks of flooding are projected to
increase as a result of the impacts of climate change in Canada (Alderman et al., 2012; Stanke et al., 2012;
IPCC, 2014, Fernandez et al,, 2015; UNISDR, 2015; Zhang et al., 2019). Evidence suggests that flooding can
significantly affect mental health, and its effects can include increased levels of PTSD, general distress,
depression, and anxiety among flood survivors (Alderman et al., 2012; Berry et al., 2014; Fernandez et al,,
2015; Sahni et al., 2016; Waite et al.,, 2017). People exposed to flooding events may also experience an
enhanced sense of community, compassion, and altruism, as community members come together to support
one another in the wake of a disaster (Weissbecker, 2011; Hetherington et al., 2018; Hayes et al., 2020).
These affirmative mental health outcomes may co-occur with poor mental health outcomes, such as anxiety
or general distress (Weissbecker, 2011; Hayes et al., 2020). People do not need to be directly exposed to

a flood to experience poor mental health outcomes. For example, a study based in England by Waite et al.
(2017) surveyed 2126 people to understand the effects of flooding on mental health. Respondents included
individuals whose homes had been flooded and those who were disrupted by the flood (e.g., could not travel
to work), but whose homes were not directly flooded (Waite et al.,, 2017). Psychological morbidity was highest
among respondents directly affected by flooding (622), with PTSD being the most commonly reported impact
(36.2%), followed by anxiety (28.3%), and depression (20.1%) (Waite et al., 2017). Interestingly, those who
were disrupted by the flood, but who had not directly experienced flooding (1099), also experienced PTSD
(15.2%), anxiety (10.7%), and depression (9.6%) related to the flood event (Waite et al., 2017).

Flooding can exacerbate pre-existing mental health conditions and contribute to new ones (Stanke et al.,
2012). The impacts of floods can include increased substance misuse, increased family violence after the
flood exposure, and effects on sleep, which can lead to poor mental health outcomes (Burton et al., 2016;
Sahni et al.,, 2016). Broader psychosocial health outcomes associated with flooding are often related to job
insecurity and economic insecurity from flood damage to homes and businesses that strain individuals’ and
families’ sense of place and livelihoods.

There is also evidence to suggest long-term mental health and psychosocial effects of experiencing flooding,
including anxiety when it rains many years after experiencing a flooding event; reduced sense of security,
including fears and anxiety about experiencing another extreme event; stress of living in floodplains; financial
stress and family breakdown related to housing insecurity and/or economic insecurity from rebuilding; and
lost sense of place due to displacement from flooding (Burton et al., 2016; Decent & Feltmate, 2018; Hayes et
al., 2020).

4.4.3.2 Extreme Heat Events

There is a growing body of literature documenting the mental health impacts from exposure to extreme
heat events. These impacts include increased mood and behavioural distress; exacerbated mental illness;
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and increased risk of aggression, violence, and suicide (Anderson & Jané-Llopis, 2011; Agnew, 2012; Vida

et al., 2012; Bélanger et al.,, 2014; Dixon et al., 2014; Wang et al., 2014, Ding et al., 2016, Dodgen et al., 2016;
Obradovich et al., 2018; Thompson et al., 2018; Kaiser et al., 2019; Miles-Novelo & Anderson, 2019). People
who tend to be at greater risk of poor mental health outcomes from exposure to extreme heat include the
elderly, people with chronic physiological conditions, and people with pre-existing mental health conditions,
including those taking psychotropic medications that affect thermoregulation (Price et al., 2013; Bélanger
et al, 2014; Wang et al,, 2014; Trang et al., 2016; Anderson et al., 2017). Some mental illnesses may be
associated with inefficient physiological reactions to extreme heat, which make it harder for the body to cool
down (Trang et al., 2016). Also, some medications may predispose people to heat illnesses (Health Canada,
2011), as they can inhibit important physiological reactions and/or cause cognitive impairment that may
affect judgment and limit the uptake of protective measures. In addition, people with mental illness may
face greater challenges in adapting because of cognitive impairment (e.g., not seeking shade) and/or socio-
economic barriers, which disproportionately affect people with mental ililness (Cusack et al., 2011; Page et
al., 2012; Price et al.,, 2013; Bélanger et al., 2014; Wang et al., 2014; Dodgen et al., 2016; Trang et al., 2016;
Anderson et al. 2017).

Higher temperatures may also be linked with violence (including suicide) and aggression (Stephen et al,,
1999; Anderson & Jané-Llopis, 2011; Agnew, 2012; Dixon et al., 2014; Dodgen et al., 2016; Thompson et al.,
2018; Kim et al., 2019; Miles-Novelo & Anderson, 2019). A 2019 study analyzed the association between the
daily mean temperature and incidence of suicide for 341 locations in 12 countries and found that the pooled
excess relative risk (1.46, 95% confidence interval [CI] 1.25 to 1.70) for suicide for 26 Canadian locations
(1986 to 1999) was highest at a daily mean temperature of 24.2°C (Kim et al., 2019). It is important to

note that this temperature is at the 99th percentile; however, as climate change progresses, reaching this
threshold more often is likely. This may result in an increased number of suicides, depending on the levels of
acclimatization and adaptation. Some Canadian locations have higher increases in the relative risk than the
pooled value at different temperatures, including Oshawa, with a relative risk of 3.80 (95% CI 1.06 to 13.59) at
24.9°C; Ottawa, with a relative risk of 2.44 (95% Cl 1.18 to 5.02) at 25.9°C; and Toronto, with a relative risk of
1.75(95% Cl 1.18 t0 2.59) at 26.5°C (Kim et al., 2019).

Extreme heat also poses strain on systems that support mental health and well-being. Increased ambulance
calls, emergency department visits, calls to telehealth and other helplines, and/or increases in people seeking
outpatient care for mental health-related reasons during periods of extreme heat have been observed (Basu
et al, 2018). In addition, drug storage in extreme temperatures may affect the efficacy of medications (De
Winter et al., 2013; Armenian et al., 2017).

4.4.3.3 Wildfires

The research on the mental health impacts of wildfires has grown in recent years, likely due to the increase
in wildfire disasters (particularly in communities in Western Canada). Similar to the research on flooding,
the main mental health impacts of wildfires include increased risk of PTSD, anxiety (including generalized
anxiety disorder), worry, and depression (Hutton, 2005; Eisenman et al., 2015; Yusa et al., 2015; Klinkenberg,
2017; Agyapong et al., 2018; Dodd et al., 2018). Wildfires can also lead to population displacement, damage
to infrastructure, loss of property, threats to food security, and respiratory conditions, which can result in
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exacerbated or the onset of psychological distress (including anxiety, stress, and PTSD) (Hutton, 2005; Yusa
et al, 2015; Dodd et al,, 2018). Recent findings from a study on the 2016 wildfire in Fort McMurray, Alberta,
revealed significant increases in PTSD. Findings revealed 60% of respondents self-reported symptoms of
PTSD, while 29% were formally diagnosed with PTSD (Klinkenberg, 2017). Another 26% of respondents
highlighted experiences of depression and 36% noted experiences of insomnia (Klinkenberg, 2017).
Researchers comparing youth exposed to the Fort McMurray wildfires to controls in Red Deer, Alberta, found
that depression scores, suicidal thinking, and increased tobacco use were significantly higher in the youth
from Fort McMurray (Brown et al., 2019).

A study published in 2018 of the health impacts of wildfires in the Northwest Territories between June and
August of 2014 revealed that displacement and evacuation related to the wildfires resulted in increased
stress, fear, and long-term mental and emotional trauma (Dodd et al., 2018). Indigenous Peoples’ mental
health and well-being was at particular risk because the fires disrupted land-based activities and cultural
practices that are essential to the livelihoods in many of these communities (Dodd et al., 2018).

4.4.3.4 Hurricanes

There is limited literature documenting the mental health outcomes related to hurricanes in Canada, as
hurricane exposure is relatively low compared to that in the U.S,, for example. The primary mental health
impacts from hurricanes that have been documented in studies outside of Canada include increased risk of
PTSD and anxiety and mood disorders (Galea et al.,, 2007; Kessler et al., 2008; Whaley, 2009; Zwiebach et al.,
2010; Ferré et al., 2019; Orengo-Aguayo et al.,, 2019). The literature also highlights long-term effects, including
affirmative outcomes such as a sense of resilience. Negative outcomes include, for example, lingering
depression and PTSD (Rhodes & Chan, 2010; Pitts, 2015; Ferré et al., 2019).

Much of the literature documenting the mental health impacts of hurricanes is focused on the experiences of
Hurricane Katrina and Hurricane Maria survivors. Hurricane Katrina was a Category 5 hurricane that struck
the Gulf Coast of the U.S. in 2005, devastating the city of New Orleans (Whaley, 2009). It has been estimated
that 20% to 35% of survivors experienced some form of mental health impact following Hurricane Katrina
(Whaley, 2009). Nearly half (47.7%) of marginalized community members of New Orleans (mainly low-income,
African-American women) showed probable signs of PTSD (Rhodes & Chan, 2010). This rate is significantly
higher than the representative sample obtained by Kessler et al. (2008), which showed the prevalence of
PTSD among the population at large who were affected by the hurricane to be between 14% and 20% (Kessler
et al., 2008). Moreover, a 31.2% prevalence of anxiety and mood disorders among Hurricane Katrina survivors
was observed (Kessler et al., 2008).

Similar to the findings on the mental health impacts of Hurricane Katrina, researchers exploring the impacts
of Hurricane Maria, which struck Puerto Rico in 2017, found clinically significant increases in depression,
anxiety, and PTSD among two-thirds of the 74 households surveyed six months after the event (Ferré et al.,
2019). When looking at the mental health impacts of Hurricane Maria survivors who relocated to Florida,
researchers found that adaptation and adjustment to a new environment added psychological burdens
(Scaramutti et al.,, 2019). Therefore, adaptation efforts that lead to displacement do not always correlate with
affirmative mental health outcomes (see section 4.4.5.1 Migration and Displacement).
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In Canada, Hurricane Igor, which struck the Eastern coast of Newfoundland in 2010, was one of the most
devastating hurricanes in Canadian history, reaching a Category 4 status (Gosse, 2010; Insurance Board of
Canada, 2010; Pitts, 2015). While there are no known empirical investigations of the mental health impacts
of this hurricane, there were reports documenting the psychosocial toll of loss and destruction (Gosse, 2010;
Insurance Board of Canada, 2010). There was also one media report, five years after the hurricane, that
documented psychosocial outcomes among community members in Clarenville and the Bonavista Peninsula
in Newfoundland. These outcomes included an increased sense of community and resilience in the wake of
the hurricane and in the months and years that followed the rebuilding efforts (Pitts, 2015).

4.4.4 Mental Health Impacts of Slow-Onset Hazards

Climate change impacts on mental health may also occur as result of slow-onset hazards, such as drought,
melting sea ice, and sea-level rise.

4.4.4.1 Drought

Climate change is expected to continue to increase the risk of drought in Canada (Bush & Lemmen, 2019).
Drought can affect livelihoods, socio-economic status, drinking water resources, food availability, and
respiratory function (Vins et al., 2015; Watts et. al., 2017). As a consequence of these impacts, drought

can also affect mental health (Yusa et al.,, 2015; Bard, 2017). The literature documenting the mental health
impacts of drought highlights the secondary impacts from drought-related income, water, and food insecurity.
These mental health impacts include increased risk of suicide, lost sense of place, and general despair
(Nicholls et al., 2006; Polin et al., 2011; Rigby et al,, 2011; Hanigan et al.,, 2012; Bryant & Granham, 2015).

Those at greatest risk of experiencing poor mental health outcomes from drought include land-based workers
(in the current research literature, land-based workers tended to be male and farmers), rural dwellers, and
Indigenous Peoples (Rigby et al.,, 2011; O'Brien et al., 2014; Bryant & Granham, 2015; Powers et al., 2015;
Flecther & Knuttila, 2016; Ellis & Albrecht, 2017). People involved in the agricultural industry are among the
most commonly affected by the mental health impacts of drought because their economic livelihoods depend
on environmental conditions (Vins et al., 2015; Ellis & Albrecht, 2017). For example, Ellis and Albrecht (2017)
found that climate change contributed to increased worry and place-based distress, and also increased the
perceived risk of depression and suicide among farmers in Australia. These outcomes emerged as a result of
a lost sense of identity, deep emotional links to family farms, feelings of failure due to the inability to protect
the land, and an understanding of ecological destruction occurring in their community (Ellis & Albrecht, 2017).

Emotional responses to drought can be complex, involving both negative and positive effects. For example,
in a study of drought impacts among First Peoples of Australia in New South Wales, Rigby et al. (2011)

found impacts on culture and place, in particular, the inability to conduct cultural practices and displacement
from traditional lands, which led to feelings of despair (Rigby et al., 2011). Noting the complexity of psychosocial
responses to drought, authors also found that “the drought prompted increased love of and concern for land and a
renewed enthusiasm for expressing connectedness to land through all forms of art” (Rigby et al., 2011, p. 249).
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Droughts place significant psychosocial burdens on people because they tend to last longer than other extreme
weather events, they tend to be more geographically expansive, and, thus, they have wide-ranging economic
impacts. Furthermore, ecological recovery tends to be slow (Yusa et al,, 2015; Fletcher & Knuttila, 2016).

4.4.4.2 Melting Sea Ice and Sea-Level Rise

The mental health impacts of melting sea ice and sea-level rise are a growing field of study, and much

of the Canadian literature is focused on sea-ice decline in Northern communities. This is the region of
Canada where the most rapid warming is being experienced, particularly in remote Inuit and First Nations
communities (Bush & Lemmen, 2079). The mental health impacts from melting sea ice and sea-level rise
include psychosocial distress related to food insecurity, a lost sense of place and identity, increased stress
and anxiety from unsafe travel conditions, and increased substance use (Cunsolo Willox et al., 2012; Cunsolo
Willox et al., 2013a; Cunsolo Willox et al., 2013b; Asugeni et al., 2015; Durkalec et al., 2015; Harper et al,,
2015). For example, it has been documented that warming temperatures and melting sea ice caused a
variety of strong emotional reactions, including fear, anxiety, sadness, anger, frustration, stress, and distress
among Nunatsiavut Inuit (Cunsolo Willox et al., 2012; Cunsolo Willox et al., 2013a; Cunsolo Willox et al.,
2013b; Durkalec et al., 2015; Harper et al., 2015). Changing weather patterns and sea ice thickness and extent
affected community members’ abilities to travel and to participate in traditional food-gathering methods,
thus affecting food security. These impacts affected the sense of place and identity, as cultural practices
were disrupted by the lack of access to stable and safe ice (Cunsolo Willox et al., 2012; Cunsolo Willox et

al., 2013a; Cunsolo Willox et al., 2013b; Harper et al., 2015). Mental health problems, suicidal ideation, family
stress, and increased drug and alcohol use were often associated with this disrupted sense of place and
identity (Cunsolo Willox et al., 2012).

4.4.5 Overarching Issues Related to Mental Health and a
Changing Climate

4.4.5.1 Migration and Displacement

People exposed to climate hazards may be subject to job losses (particularly land-based workers), food and
water insecurity, and forced migration, all of which can impact psychosocial health (Fritze et al., 2008; Agnew,
2012; Vins et al., 2015). Global displacement due to climate change is projected to vary from 25 million to

1 billion by 2050; however, 200 million is the most frequently cited estimate (IEHS, 2015). In addition to the
effects of being displaced, migrants often face psychosocial impacts related to racism and discrimination
experienced by many people in their new host countries or when people are displaced within a country
(Gleick, 2014).
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Box 4.1 Mental health and cultural safety in Indigenous communities
affected by evacuations caused by extreme weather events

Understanding the history of relocation of First Nations, Inuit, and Métis populations in Canada is integral
for informing effective and culturally safe evacuations during climate change impacts. Relocations have
historically been implemented to establish the reserve system in Canada. Historical displacement among
First Nations communities, for example, has meant moving communities to reserve lands through forcible
means, often to unknown territory and land (Bussidor & Bilgen-Reinart, 1997; Christmas, 2013). Indigenous
Peoples today inhabit less than 1% of their traditional lands and territories in Canada (Usher, 2003). Climate
change and the increased impacts on Indigenous Peoples, paired with this history of relocation, have
significant impacts on community members, which may exacerbate pre-existing trauma as a result of
colonial legacy.

In 2018, the Climate Change and Health Adaptation Program at Indigenous Services Canada launched a
three-year project entitled Addressing Mental Health Impacts in Indigenous Communities Due to Evacuations
Caused by Extreme Weather Events. Participants included people from First Nations communities across
Canada. This research was piloted in collaboration with First Nations community members and other key
stakeholders to identify tangible solutions to inform policy and programs during evacuations, responses and
recovery efforts, and to ensure that Indigenous voices are included in emergency planning and management.

Various conversations with participants suggested that climate change intensifies existing inequities
experienced by communities by affecting subsistence lifestyles and connections to land and territory. First
Nations communities were disproportionately evacuated due to climate change events, at 28.7 times the
rates of their off-reserve Canadian counterparts, between 2009 and 2016 (Durocher, 2018). During times of
evacuations, mental health and cultural safety are often not adequately considered in emergency response.
Mental health challenges of experiencing an evacuation are often compounded and exacerbated through:

the breakdown of communications systems between multiple jurisdictions;
the intergenerational trauma of residential school systems;
+ limited cultural wellness supports; and

the often limited cultural spaces to provide country food and other spaces of healing.

Recommendations to reduce the mental health challenges of these events included integrating First Nations
communities and knowledge systems into all stages of evacuation planning and process, and promoting

and strengthening resilience before, during, and after evacuations. Importantly, concepts of resilience differ
among clans, families, Nations, and communities. However, more broadly, resilience work for many Indigenous
communities means understanding what capacity looks like from a space of cultural and traditional knowledge —
including incorporating the role of oral history, maintaining or re-establishing access to subsistence practices, and
involving social and familial structures in emergency management and preparedness.
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Acute and slow-onset hazards due to climate change interact with existing socio-economic and political
conditions to drive increases in voluntary and forced migration (Schwerdtle et al., 2017). In response to
hazards related to climate change, not all populations migrate voluntarily, and some populations are not

able to do so at all (Black et al,, 2011). Some populations experiencing climate-related impacts may choose
not to migrate, but rather to adopt other adaptation strategies (Black et al., 2011). Others may choose
temporary migration with planned return or circular mobility between home and new host areas. “Trapped
populations” represent those who are unable or less able to migrate because of social, political, or economic
conditions, despite high vulnerability to climate change hazards (Bogic et al.,, 2015). These populations often
live in low-resource settings (within or outside of Canada) and already experience various health inequities.
Populations exposed to climate hazards who are unable to relocate remain at heightened or increased risk

of mental health impacts of climate change (Foresight: Migration and Global Environmental Change, 2011).
Climate-related migration can involve adverse health impacts but may also include positive impacts on health
and well-being. For example, a review by Schwerdtle et al. (2017) on climate change and migration, which
included case studies from various countries, described how voluntary, planned relocation can be an effective
adaptation if it is based on the consent of migrating communities, if it improves the standards of living, and if
used as a last resort.

In Canada, displacement related to climate change is an important issue, particularly for Indigenous
communities. For example, the 2011 Manitoba flood displaced residents of Lake St. Martin First Nation in
Manitoba for over six years (Macyshon, 2017). Approximately 7% of the evacuees never returned home, and
some of these cases were due to suicide and homelessness (Macyshon, 2017). Substance misuse may also
be related to displacement. The health director of the Montreal Lake Cree Nation in Saskatchewan suggested
that increased use of crystal methamphetamine by 600 community members is related to a 2015 wildfire
evacuation that displaced the entire community of 1200 people (Zakreski, 2019). The psychosocial effects

of displacement related to climate change can therefore include increased rates of suicide, homelessness,
and substance misuse among Indigenous communities that are impacted by evacuations caused by extreme
weather events in Canada (Box 4.1). However, more research is needed to better understand these impacts.

4.4.5.2 Impacts on Health Systems and Facilities

Climate change also has implications for mental health services, treatment, and facilities. For example,
mental health care facilities may be inaccessible due to infrastructure damage to buildings or roads following
acute climate hazard events (Hasket et al., 2008; Osofsky et al., 2010; Clayton et al., 2017). Further, mental
health professionals may be unable to reach health care facilities to provide services because of damage to
their own property, personal injuries, or damage to infrastructure between their dwellings and health facilities.
For the same reasons, people may be unable to access prescription medication to treat pre-existing mental
health disorders (Balbus et al., 2013).

Many communities in Canada may not have access to mental health care facilities or practitioners on site
even before a climate-related hazard, particularly in rural and remote areas (Cunsolo Willox et al., 2013b;
Petrasek MacDonald et al., 2015; Moroz et al., 2020). In such cases, mental health care is often introduced in
a community after the event for a short period of time and long-term mental health care needs are often not
met (Hayes et al,, 2020).
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Box 4.2 Strengthening mental health care in High River, Alberta

The town of High River, Alberta, has experienced three major flooding events since 2005, most notably

the 2013 flash flood that was declared a state of emergency, with four reported deaths and 13,000 people
displaced from their homes (Canadian Disaster Database, 2016). Soon after the 2013 flood, the provincial
government responded to the current and future mental health needs of Albertans by investing $50 million in
mental health care and creating the first Chief Mental Health Officer in the province (Government of Alberta,
2013). This investment resulted in:

the deployment of 15 mental health experts to High River;

28 additional mental health experts from British Columbia brought in to support evacuees;
clinical staff visits to hotels where evacuees were housed;

the hiring of six additional child and youth mental health specialists;

training for first responders and flood victims in suicide prevention and psychological First Aid;
85,000 mental health promotion resources related to mental health care delivered digitally; and,

mental health care translation services for the mental health promotion resources and services
(Government of Alberta, 2013).

Further, staff from the Calgary Counselling Centre were brought into the community to provide free mental
health care for residents affected by the flood. According to the Calgary Counselling Centre website, over
2750 people received counselling related to their experiences with the flooding event and 93% reported
improved well-being after treatment (Foothills Community Counselling, 2020).

Due to funding shortages, however, the Calgary Counselling Centre in High River closed in 2016. Clients were
notified that they could travel to the Calgary offices an hour away to seek support (Foothills Community
Counselling, 2020). However, this was not feasible for people of low socio-economic status or with mobility
issues, who were unable to travel to Calgary. Further, many of the mental health care responders who were
sent into High River following the flood began to leave in 2016, despite persistent mental health care needs in
the community (Hayes et al,, 2020).

Noting the long-term effects of the flood and the overarching mental health care needs of the community, the
municipality of High River and a private donor stepped in to establish the Foothills Community Counselling

Service (Foothills Community Counselling, 2020; Hayes et al., 2020). This service is offered in the community
with costs on a sliding-scale, so that High River residents, irrespective of income, can receive long-term care.

The municipality has also created the Safe Spot Initiative to build citizen capacity to support the mental
health of High River residents (McCracken, 2017). This initiative trains businesses and agencies in
psychological First Aid. After receiving training, businesses and agencies post a large orange dot in their
window to let community members know that their establishment is a “safe spot” to talk about their mental
health with a trained staff member. The aim of this program is to increase access to community-based
mental health care (Hayes et al., 2018b).
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Clayton et al. (2017) noted that, where cities have set plans in place to enhance or build resilient
infrastructure to support climate change and health needs, they often overlook mental health infrastructure
(including mental health care facilities and wellness services). Enhancing access to and expanding mental
health services can support psychosocial resilience to climate change (Box 4.2).

4.4.5.3 Loss and Damage

The United Nations Framework Convention on Climate Change (UNFCCC) highlights the community-wide
negative impacts of loss and damage related to climate change (Tschakert et al., 2017; UNFCCC, 2020).
Loss and damage refer to physical losses and damage to environmental resources, biodiversity, properties,
businesses, and infrastructure from slow-onset and acute climate hazards. There is a growing body of
literature that highlights how climate-related loss and damage affects psychosocial well-being (Barnett et
al., 2016; Tschakert et al., 2017; Cunsolo & Ellis, 2018; Tschakert et al., 2019). As noted earlier, a lost sense
of place, particularly among Indigenous Peoples in Canada and globally, is tied to a loss of culture, identity,
and connectedness to the land and land-based activities; thus, the psychosocial effects of loss are myriad
and complex (Rigby et al., 2011; Cunsolo Willox et al.,, 2012; Tam et al.,, 2013; Cunsolo & Ellis, 2018; Middleton
et al., 2020a; Middleton et al., 2020b). For example, Tam et al. (2013) assessed how climate change affected
well-being in a First Nation community in the Western region of James Bay, and found that both slow-onset
hazards (e.g., increased temperatures, changes in the timing of seasons, etc.) and acute hazards (e.g.,
flooding events) led to the loss of traditional harvesting practices, damaged the winter road, and disrupted
the behaviour of animals. Similarly, in Nunatsiavut, Labrador, it was found that disruptions from increasing
temperatures, melting sea ice, and shifting plant and wildlife patterns, as well as subsequent impacts on
food and cultural security, resulted in decreased sense of place, diminished cultural continuity, and concerns
about loss of place-based connections moving forward (Cunsolo Willox et al., 2012; Cunsolo Willox et

al., 2013a; Cunsolo Willox et al., 2013b; Middleton et al., 2020a). These experiences of loss, damage, and
disruption subsequently led to socio-economic challenges and food insecurity that affected the communities’
psychosocial well-being (Tam et al., 2013).

In a systematic analysis, entitled One thousand ways to experience loss, Tschakert et al. (2019) documented
the many ways people and communities experience climate-related loss and damage through a comparative
review of over 100 case studies. An array of negative emotional outcomes, including sadness, worry,
trauma, depression, and suicidal ideation, a lost sense of place, a lost sense of safety, feeling homesick

in one’s home environment (solastalgia), grief, and loss of identity were identified (Tschakert et al., 2019).
Further, a systematic literature review of climate-sensitive mental health outcomes for Indigenous Peoples
globally found that changing place attachments and food systems can lead to diverse, interconnected, and
overlapping emotional and psychological outcomes (Middleton et al., 2020b). The authors of this study
highlight that there is no one single or simple relationship between climate stressors and intangible loss and
damage and that climate-related harm is “mediated by personal circumstance, culture, and socio-economic
context” (Tschakert et al,, 2019, p. 69). An overview of how health inequities — based on biological, cultural,
social, and environmental determinants of health — influence climate-related exposures, risks, and impacts is
provided in the following section.
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4.5 Populations at Higher Risk

While all people are at risk of experiencing the health impacts of climate change, some populations and
communities are disproportionately affected. This section highlights populations throughout Canada who
are at higher risk of the mental health impacts of a changing climate, including Indigenous Peoples; children,
youth, and older adults; low socio-economic groups and the homeless; people with pre-existing health
conditions; and certain occupational groups. This section emphasizes the need for appropriate attention,
promotion, prevention, and care for specific subsets of the population.

In many cases, individuals who experience existing health inequities are at increased risk of mental health
outcomes related to climate change. Health inequities refer to avoidable differences in health status and
occur as a result of unfair or unjust systems, policies, and factors that influence health status (Government
of Canada, 2018; see also Chapter 9: Climate Change and Health Equity). In order to address these systemic
health inequities, it is important to better understand who is most at risk and the systemic factors that
increase risk.

Individuals may fit into several population groups of higher concern and experience multiple health inequities,
which can compound risks of the mental health impacts of climate change. The way multiple risk factors

and health inequities can compound risk is not well understood. For example, there are many populations
who may be at increased risk of the mental health impacts of climate change and who also experience
discrimination. This can include racialized groups, those discriminated against because of sexual orientation,
and those discriminated against as a result of mental health conditions. There is limited information about
how discrimination can exacerbate the mental health impacts of climate change in specific populations.

Importantly, many populations who are at increased risk of mental health outcomes related to climate change
have and continue to demonstrate adaptive and/or resilient behaviours, despite the challenges and inequities
they face. While there is a nascent base of literature that explores the strengths and adaptation actions
among populations considered at higher risk to mental health outcomes related to climate change (Ford et al.,
2016; Hayes et al., 2019), such information can elucidate important learnings about those experiencing the most
severe climate change impacts to better understand adaptation and resilience (Hayes, 2019).

4.5.1 Indigenous Peoples

There is a large body of literature documenting climate change impacts on the mental health of Indigenous
Peoples in Canada and globally, with a specific focus on Indigenous Peoples in remote Australia (Shipley &
Berry, 2010; Bardsley & Wiseman, 2012; Green & Minchin, 2014; O'Brien et al., 2014; Bowles, 2015) and Inuit
Nunangat in Canada (Cameron, 2012; Cunsolo Willox et al., 2012; Ford, 2012; Cunsolo Willox et al., 2013a;
Cunsolo Willox et al., 2013b; Durkalec et al., 2015; Harper et al., 2015; Ford et al., 2016). Indigenous Peoples in
these distinct geographic locations are on the front lines of a changing climate and are bearing witness to the
loss or degradation of land, which can take a toll on individual and collective well-being (Cunsolo Willox et al.,
2012; Tam et al., 2013; Cunsolo Willox et al., 2014; Middleton et al., 2020b).
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Compounding the impacts of a rapidly changing climate are the ongoing legacies and traumas stemming
from colonization, land dispossession, residential schools, forced relocation, racism, social exclusion, and
the continued marginalization of First Nations, Inuit, and Métis peoples in Canada (Kirmayer et al., 2009;
Cameron, 2012; Ford, 2012). There is also a lack of culturally relevant health services for many First Nations,
Inuit, and Métis peoples in Canada, leading to systematic and cultural barriers to service access and uptake
(see Chapter 2: Climate Change and Indigenous Peoples’ Health in Canada). It is also well understood that
Indigenous Peoples have a greater burden of chronic physical illness as a result of experiencing systemic
health inequities that can exacerbate climate-related mental ill health outcomes (Earle, 2013; ITK, 2016).

4.5.2 Sex and Gender

Evidence suggests that women* tend to be more prone to anxiety, worry, and PTSD related to a changing
climate (Tunstall et al., 2006; Lowe et al., 2013; Dodgen et al., 2016; Clayton et al., 2017). The literature

also suggests that women tend to be at greater risk from climate changes as a result of gender-based
marginalization (Fletcher & Knuttila, 2076; Williams et al., 2018). In particular, women tend to be in caregiving
roles, which are typically undervalued and underpaid, and, in these roles, women are at greater risk of
experiencing compassion fatigue, particularly during periods of exposure (or vicarious exposure) to climate
hazards (Hayes, 2019). Pacheco (2020) also highlights that pregnant people are at greater risk of heat-induced
illnesses and nutritional deficiencies, which are exacerbated by climate-related heat events and food insecurity.

Studies indicate that men also experience mental health impacts of climate change. For example, Cunsolo
Willox et al’s (2012) work in Northern Inuit communities in Nunatsiavut found that middle-aged men often
suffered the most from changing environmental conditions because they were unable to provide food for
family and community, with resulting negative effects on sense of place and identity (Durkalec et al., 2015).
Further, as discussed previously, there is an increased risk of suicide among male farmers during times of
drought (Hanigan et al., 2012). It is important to consider the role of gender-based socialization related to
seeking mental health care (Tunstall et al., 2006). The literature suggests that the issue may be less about
who is affected and more about who is socialized to engage in help-seeking behaviours and who has access
to mental health services (Tunstall et al., 2006; Alston & Kent, 2008; Berry et al., 2011; Polain et al., 2011;
Granham, 2015).

4.5.3 Children, Youth, and Older Adults

Children, youth, and older adults tend to be at greater risk from the psychosocial impacts of a changing
climate because they are more dependent on others to maintain their health and well-being (Lowe et al.,
2013; Clayton et al., 2014). Limited evidence suggests that pregnant people exposed to climate change
stressors may have children with increased risks of intrauterine growth retardation, low birth weight, and
prematurity (Pacheco, 2020). Among other types of long-term adverse effects, climate change may lead to

4 In Western science, sex is typically considered binary (male and female), which overlooks intersex individuals. Gender
refers to the socially constructed roles assigned to men and women. In Western science, gender is commonly
conflated with sex, and presented as binary (man and woman), overlooking non-binary individuals.
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psychosocial impacts, such as attention deficit hyperactivity disorder, autism spectrum disorder, and other
neurodevelopmental disorders; cognitive deficits; mood disorders; and schizophrenia (Pacheco, 2020).

Experiences of anxiety and feelings of impending doom related to climate change can also affect children
(Tucci et al., 2007; Fritze et al., 2008; Ojala, 2012). A survey of Australian children by Tucci et al. (2007) noted
that one in four children were so concerned about the global threat of climate change that they believed the
world would end before they reached adulthood. Children may also be at increased risk of long-term trauma
and anxiety from extreme weather events (Simpson et al,, 2011: Brown et al., 2019; Roberts et al,, 2019). The
concerns of children and youth over climate change may be more prevalent because they think more about
their future, they have less agency and control in their lives and behaviours, and they have more time to focus
on the issue (Ojala, 2012; Clayton, 2020).

4.5.4 Low Socio-Economic Populations and the Homeless

People living with low socio-economic status are at higher risk of the health impacts of climate change (see
Chapter 9: Climate Change and Health Equity), including effects on mental health. For example, homeless
people tend to live in urban and suburban areas where there is greater exposure to extreme temperatures,
which can disproportionately affect people with pre-existing mental health conditions who have difficulty
with thermoregulation (Dodgen et al., 2016). People who are homeless are at greater risk of vector-borne
diseases because they spend large portions of time outdoors in precarious weather and in areas where host
vectors may be more prevalent (Dodgen et al.,, 2016). Vector-borne diseases, such as West Nile virus and
Lyme disease, may compound mental health issues for people with pre-existing mental health iliness by
contributing to cognitive, neurological, and mental health problems (Dodgen et al., 2016). While the current
base of research on the mental health implications of climate change among the homeless and those living
with low socio-economic status in Canada is limited, socio-economic status is recognized as a predictor of
poor mental health outcomes (Hudson, 2005).

4.5.5 People with Pre-Existing Health Conditions

People with pre-existing health conditions, including mental health issues, are at greater risk for the mental
health impacts of a changing climate (Cusack et al., 2011; Dodgen et al., 2016). For example, in the U.S,,
veterans with mental illness were 6.8 times more likely to suffer from exacerbated mental illness after
Hurricane Katrina compared to veterans with no pre-existing mental health conditions (Dodgen et al., 2016).
Further, people with severe mental illness are extremely vulnerable during climate hazards, and their needs
can often be overlooked in emergencies (Jones et al., 2009). Individuals with pre-existing mental health
issues are at increased risk for other morbidities and mortality. Mental health care and social resources to
support well-being (such as support groups) are required during and after climate hazard exposures among
this target population.
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4.5.6 Occupational Groups

People whose occupations are primarily outdoors, or whose economic livelihoods depend on the health of
the land and environment, are at greater risk for psychosocial impacts of climate change (Fritze et al., 2008;
Costello et al., 2009; Berry et al., 2010a; Clayton et al., 2014; IPCC, 2014). Outdoor labourers who tend to be
most at risk include fishers, herders, hunters, and trappers, and people in the tourism industry (Fritze et al.,
2008; Costello et al., 2009; Berry et al., 2010a; Clayton et al., 2014; IPCC, 2014).

As climate change affects traditional, resource-based industries and workers who rely on these industries

for their livelihoods, these workers may experience emotional distress related to job insecurity. There is
anecdotal evidence to suggest that people working in resource-based industries in Alberta, for example, are
presenting with severe emotional distress as they contemplate the collapse of the traditional sectors in which
they have worked (Mouallen, 2015). Limited evidence also suggests that ecoanxiety can affect people working in
the fields of climate science, environmental science, and public health (Clayton, 2018; Pihkala, 2020).

Another occupational group that tends to disproportionately experience the psychosocial impacts of a
changing climate are first responders who support health response efforts after extreme events (e.g.,
hurricanes, floods, wildfires) (Carleton et al., 2017). Dodgen et al. (2016) noted that PTSD rates among first
responders range from 13% to 18% four years after responding to an extreme weather event.
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4.6 Projected Mental Health Risks and
Economic Costs

4.6.1 Projected Mental Health Risks from Climate Change

There are no known studies in Canada that project the mental health impacts of climate change. However,
one study projected the mental health outcomes of climate change under future climate scenarios, focusing
on suicide rates related to warming tempearatures in the U.S. and Mexico. Burke et al. (2018) estimated that
increased warming by 2050 (under the RCP8.5 scenario) could result in a combined 9000 to 40,000 additional
suicides in the U.S and Mexico. For a 1°C increase in monthly average temperatures, mortality by suicide
increased by 21% in Mexico and 0.7% in the U.S. (Burke et al., 2018).

In the absence of greater adaptation efforts, the current burden of mental ill health in Canada is likely to rise
because many climate-related hazards associated with mental health outcomes are expected to increase in
severity and frequency (Bush & Lemmen, 2019; Hayes et al.,, 2019). As previously noted, the Mental Health
Commission of Canada reports that 7.5 million people in Canada experience mental health problems every
year (MHCC, 2017). Given the very large number of Canadians who experience mental health problems, the
potential increase of illness from future climate change is large.

4.6.2 Projected Economic Costs of Health Impacts

There are no known studies documenting the projected economic costs of the mental health impacts related
to climate change in Canada. It is estimated that 500,000 people in Canada miss work every week due to
mental health issues, which costs the Canadian economy approximately $51 billion annually. Psychiatric
conditions are the second most expensive health care expenditure in Canada, following closely behind
expenditures for cardiovascular disease (CAMH, 2012; PHAC, 2014). Given the high costs of psychiatric
conditions to the health system and society, and given the breadth of mental health impacts that can be
related to climate change, future costs borne by Canadians are expected to be large as the climate continues
to warm.
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4.7 Adaptation to Reduce Risks

Adaptation measures can be effective in reducing the mental health impacts of climate change (Dodgen et al.,

2016). This section provides an overview of the roles and responsibilities of officials, within and outside the
health sector, for enhancing mental health in a changing climate. It discusses current policies and programs
to reduce mental health risks, including new and innovative approaches for the monitoring and surveillance
of the mental health impacts of climate change, efforts to support youth, and interventions that encourage
interactions with nature. Barriers and opportunities for adaptation action are also presented, as well as the
co-benefits of addressing climate change that can benefit mental health.

4.7.1 Roles and Responsibilities for Adaptation to Reduce Risks

Adapting to reduce the mental health impacts of climate change requires intersectoral and transdisciplinary
actions rooted in integrated and coordinated support and care (Stanke et al., 2012; Hayes et al,, 2019). The
disciplines that should be involved include a range of health professionals, such as:

physicians, nurses, mental health specialists (e.g., psychiatrists, psychologists, psychotherapists);

allied health professionals (e.g., public health workers, pharmacists, social workers, community
mental health workers); and

emergency preparedness professionals (e.g., first responders).

The most effective support for mental health may be through mental health care professionals and formal
services such as therapies, counselling, and/or psychotropic medications (Hayes et al., 2018a). For many,
mental iliness or emotional distress is still highly stigmatized, and people may prefer to support their well-
being through informal family or community supports and networks entirely unrelated to formal mental
health care (Rodriguez & Kohn, 2008). As a consequence, people may rely on services and supports offered
informally, such as exercise, arts-based activities, or groups that provide an enhanced sense of community
(Hayes et al.,, 2018a). There are also a variety of cultural approaches to mental health care that people may
rely on — for example, land-based healing practised by many Indigenous Peoples, which brings people out on
the land to create, craft, cook, share stories, and connect with the land and with culture (Radu, 2018).

4.7.2 Policies and Programs that Reduce Risks

There are a range of interventions to address the psychosocial impacts of climate change, including policy-
level responses, programs, and practices, community-based approaches, and other strategies for providing
mental health services and supports (Table 4.2). Psychosocial health refers more broadly to the social and
psychological components that shape well-being, and mental health is one aspect of the broader definition
of psychosocial health. The following sections highlight the broader range of adaptation interventions
supporting psychosocial health (Clayton et al.,, 2017; Hayes & Poland, 2018; Hayes et al., 2018a).
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Table 4.2 Examples of policy and program responses as well as
medical interventions and practices to address the psychosocial
impacts of climate change

POLICY AND PROGRAM RESPONSES

Improved access to, or funding for, mental health care

Economic assistance to reduce economic strain, which is a key stressor for people
experiencing climate hazards

Climate change resilience plans that address psychosocial well-being

Climate change and health vulnerability and adaptation assessments that include examination
of mental health vulnerabilities and adaptation options

MEDICAL INTERVENTIONS AND PRACTICES

Specific therapies or medications provided by mental health care professionals

Specific behavioural interventions such as cognitive behavioural therapies, mindfulness-based
practices, or ecological grief programs

Specialized training for community members in psychological First Aid or mental health First Aid
Mobile mental health interventions
Walk-in mental health care interventions

Resource guides for professionals and the public on addressing the mental health outcomes
related to climate change

4.7.2.1 Monitoring and Surveillance of Mental Health Impacts

The Toolkit for Post-Disaster Surveillance of Impacts on Mental Health developed by the National Institute of
Public Health of Quebec provides guidance to public health officials on monitoring the mental health impacts
of major disasters during the recovery phase, which can last months to years after an extreme event (Canuel
et al, 2019). This toolkit includes specific data collection instruments to evaluate the mental health impacts
of exposures to climate-related hazards. In addition, novel approaches have been, and are being, developed in
Indigenous communities to gain a better understanding of the psychosocial impacts of climate change (Box 4.3).
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Box 4.3 eNuk environment and health monitoring program

It's... making sure that we have, we still have things in the future that we have now and we can
still use them the same way. Understanding the fact that things are gonna change, ice is gonna
change, weather’s gonna warm up, but make sure that we are [protecting our environment],
what we can protect now we should continue to protect.

Resident of Rigolet, Nunatsiavut, Labrador

Climatic and environmental changes present major challenges for human health in Inuit Nunangat (Inuit
homelands) and Northern Canada (see Chapter 2: Climate Change and Indigenous Peoples’ Health in
Canada). In particular, because of their close connection to and reliance on the land for sustenance, culture,
livelihoods, and well-being, Inuit throughout the North have identified negative impacts on physical and
mental health in their communities. While research has uncovered many connections among environment
and health outcomes, detecting these outcomes and responding to them is a serious challenge. Community-
led, comprehensive, and sustainable surveillance and monitoring systems to assist with climate-health
adaptation that can yield timely and usable data, and provide decision-making strategies for communities and
governments, are needed.

The Rigolet Inuit Community Government, the Nunatsiavut Department of Health and Social Development,
and a team of Inuit and non-Inuit researchers have been working with the community of Rigolet, Nunatsiavut,
Labrador, Canada to develop and implement the eNuk program, an Inuit-designed and -developed
participatory environment and health surveillance system (The eNuk Program, 2018). Premised on Inuit
values, knowledge systems, sciences, and priorities, the eNuk app is designed to track, analyze, and respond
to the health impacts of climate change, including impacts on mental health (Sawatsky et al., 2018; Sawatsky
et al,, 2020).

Inuit can use this app to take pictures and videos, insert text, and document the safety of ice routes and
culturally important places for hunting, fishing, and berry picking. App users can also insert health-related
information, including mental health indicators related to shifting environmental patterns; impacts on sense
of place, cultural continuity, food security, and challenges to identity; emotional responses, such as ecological
grief and anxiety; and acute and chronic mental health outcomes. Information from the app will provide
information about climate change impacts on mental and physical health, and allow health professionals

and decision makers to respond to local needs. The eNuk app is in a preliminary pilot phase (Sawatsky et al.,
2018; The eNuk Program, 2018; Sawatsky et al., 2020).
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4.7.2.2 Supporting Youth

Youth can be particularly vulnerable to experiences of anxiety, grief, and stress related to climate change,
including ecoanxiety and ecogrief. Ray (2020) refers to youth born between the 1990s and the 2000s as “the
climate generation,” because of their exposure to the climate crisis over their lives. The Field Guide to Climate
Anxiety: How to Keep Your Cool on a Warming Planet (Ray, 2020) is aimed at youth and provides a number of
resources for dealing with climate change, including:

tools to address burnout related to climate activism and the climate crisis;

- techniqgues to make sense of the climate crisis and to find purpose and meaning in addressing it;
strategies to enhance collective and individual resilience;
tools to address potentially negative impacts of climate change media coverage; and

tips on how to infuse climate justice work with joy, humour, and optimism.

The field guide places individual and collective well-being, along with social and environmental justice, at

the centre of these actions. Supporting the well-being of children and youth in their efforts to cope with the
impacts of climate change has also been the focus of some Indigenous communities and organizations. Box
4.4 highlights how two organizations from three Island Lake First Nations exposed to a wildfire came together
to support the well-being of children.
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Box 4.4 Ka Pimthatek Pakthehnamoowin, a journey of hope in Island
Lake, Manitoba

In August 2017, approximately 3700 people from three Island Lake First Nations were forced from their
homes by a 77,000 hectare wildfire. The entire community of Wasagamack First Nation, as well as residents
of St. Theresa Point and Garden Hill First Nations, were evacuated by boat and plane to Brandon and
Winnipeg, Manitoba, to stay in hotels. While in evacuation centres in the south, children were subject to
discrimination, predatory drug dealers, and separation from parents.

Following this experience, Four Arrows Regional Health Authority, a regional organization focused on
improving health outcomes for the Island Lake membership, collaborated with Save the Children, a child-
rights organization, to support child-focused mental health in response to the fires, and to prepare for future
climate extremes and disasters. Through this partnership, the two organizations:

-+ trained over 100 frontline workers on addressing the unique needs of children in emergencies,
helping children in crisis, and implementing psychological First Aid;

trained over 100 frontline workers on the importance of self-care through “care for caregivers”
workshops; and

distributed emergency backpacks full of supplies to 2000 children to keep them safe during emergencies.

Through this process, it was observed that children were struggling with the wide-reaching implications

of climate change and the emotional impacts of the 2017 evacuation. Children were exhibiting increased
externalizing behaviours and were also living in challenging contexts of the opioid crisis, theft, domestic

violence, and a lack of safe housing.

To support the emotional resilience of children in response to these challenges, the two organizations worked to
create an evidence-based psycho-educational program that builds resilience and coping skills in safe small-group
settings. The program sought to enhance the resilience of children, adolescents, and their caregivers in St. Theresa
Point First Nation in response to, and in preparation for, climate extremes and disasters.

4.7.2.3 Interactions with the Natural Environment

Much of the current literature exploring new and innovative approaches to addressing the psychosocial
impacts of climate change highlights the importance of interactions with the natural environment.
Interactions that include practices that preserve the natural environment provide people with a sense of
stewardship and personal investment that may help overcome feelings of hopelessness, anxiety, and
ecoparalysis. One environmental clinic treated “impatients,” people who were emotionally and physically tired
of waiting for legislative interventions on climate change, with “prescriptions” for environmental action (Koger
etal, 2011). The clinic provided students with problem-focused coping strategies that increase well-being
through environmental activism (Koger et al., 2011).
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Spending time in nature has also been linked with enhanced physical and psychosocial health (Ulrich, 1979).
A common practice in Japan to reduce stress and anxiety is shinrin-yoku (“forest bathing”) — a way of
connecting deeply with nature. In a study by Lee et al. (2011), authors found that forest bathing resulted in
decreased cortisol levels and pulse rates and significantly increased positive feelings.

Indigenous communities have traditionally found psychosocial enhancement through land-based healing
practices (Cunsolo Willox et al., 2012; Cunsolo Willox et al., 2013a; Cunsolo Willox et al., 2013b; Petrasek
MacDonald et al., 2015; Cunsolo & Ellis, 2018; Middleton et al., 2020a). Land-based healing provides space
and opportunity for community members to come together, to learn and impart knowledge about land-based
culture and knowledge, and to enhance a sense of community, all of which increase psychosocial well-being
(Kirmayer & Valaskakis, 2009; Radu et al., 2014).

Other proposed approaches to build the human—nature relationship that supports psychosocial well-being
include ecopsychology, the branch of environmentalism that integrates psychology to support psychosocial
well-being and planetary health, and deep ecology practices, which provide people with opportunities to
integrate meditative practices in nature to calm the mind and body while building a relationship with nature
(Bragg & Reser, 2012). Many new therapies still need to be evaluated for their effectiveness in reducing the
psychosocial impacts of climate change.

4.7.3 Co-Benefits of Addressing Climate Change that Improve Mental
Health Outcomes

Greenhouse gas mitigation and adaptation actions to address climate change can produce significant health
co-benefits (see Chapter 10: Adaptation and Health System Resilience), including benefits to mental health
(City of Toronto, 2019). For example, increasing opportunities in a community for active transportation

(e.g., walking, jogging, and biking) have been shown to reduce depression and improve moods (Koger et al.,
2011; Whitfield et al.,, 2017). In addition, community-based environmental stewardship projects that support
adaptation and/or efforts to mitigate greenhouse gases can enhance a sense of social cohesion and thus
support psychosocial well-being (Koger et al., 2011). Increasing green infrastructure is also an important
strategy to mitigate greenhouse gases and adapt to climate change that has been demonstrated to reduce
urban heat islands, improve physical health, and support mental well-being (Zupancic et al., 2013; Huang et
al., 2017; Health Canada, 2020).

4.7.4 Barriers and Opportunities for Adaptation Actions

Psychosocial adaptation to the effects of climate change is influenced by a number of factors that may be
protective of psychosocial health when they are in place and may hinder psychosocial health when they are
absent. These include (Hayes et al., 2019):

social capital,

sense of community;
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communication and outreach;

intersectoral and transdisciplinary collaboration;
community preparedness;

government interventions;

access to resources (financial and physical);
mental health literacy;

culturally relevant resources and responses;
health care training; and

vulnerability and adaptation assessments.

Figure 4.2 presents factors that influence the psychosocial health impacts of climate change, illustrating
how these impacts are mediated by the social and ecological determinants of health, response interventions,
and the factors previously identified that influence psychosocial adaptation. While specific Indigenous
determinants of health such as food insecurity, colonialism, racism and social exclusion, self-determination,
and environmental stewardship are not included in this figure, it is recognized that they are integral to
understanding the factors that influence the psychosocial health of Indigenous Peoples experiencing the
effects of climate change.
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Figure 4.2 Factors that influence the psychosocial health impacts of climate change. Source: Hayes et al., 2019.
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4.7.4.1 Social Capital

Social capital refers to the “networks and resources available to people throughout their connections to
others” (Aldrich, 2012, p. 172). Two important dimensions of social capital include the structural dimension, in
which people engage and interact in activities, and the cognitive dimension, which encompasses perceptions
about trust, social cohesion, and reciprocity (e.g., a sense of community) (Berry et al., 2010b; Aldrich, 2012).
Essentially, social capital is both the networks and relationships people form to support one another, as well
as perceptions about these networks and relationships. Social capital is of paramount importance in post-
disaster recovery, even when compared with economic or other types of assistance (Aldrich, 2012).

Social capital may serve as a protective factor for farmers affected by wildfires and drought. The “Hay West”
movement, for example, demonstrated how social capital is not bound by a single geographic location but
can benefit farm workers across the country. In 2002, drought-affected Prairie farmers received 64,000

hay bales from farmers in Eastern Canada, who understood the plight of those affected by the drought

and sought to support one another (Yusa et al.,, 2015). Social capital was also identified as an important
protective factor in decreasing the risk of suicide among adult female farmers during periods of prolonged or
worsening drought in Australia (Hanigan et al., 2012).

4.7.4.2 Sense of Community

A sense of community refers to feelings of belonging and is often referred to as the opposite of feeling
isolated (Bajayo, 2012). A sense of community is particularly important when addressing the mental health
impacts of climate change, because it can provide space to explore and discuss challenging emotions such
as ecological grief and ecoparalysis. Resources that enhance a sense of community have been developed

to support people experiencing emotions such as ecoanxiety. For example, the "Ecoanxious” website was
created to make people feel less alone in their fears about the climate crisis (Malena-Chan & Gatley, 2020).
This forum offers people the opportunity to share their stories of ecoanxiety, learn from others’ experiences,
and practise guided meditation (Malena-Chan & Gatley, 2020). The website “Is This How You Feel?” provides
an online platform for people to explore how climate change makes them feel (“Is This How You Feel?”, 2020).
Additionally, the Good Grief Network, which is a 10-step program to support individuals and communities

as they explore and address ecogrief, connects people to build “personal resilience while strengthening
community ties” (Schmidt & Lewis-Reau, 2020). The network provides specific tools that can help address
the negative impacts of ecogrief, including denial, hopelessness, helplessness, activism fatigue, and burnout
(Schmidt & Lewis-Reau, 2020) “Climate and Mind" is a U.S.-based online repository of research and resources
for addressing climate-related distress, including a listing of mental health professionals who can support
people (Bryant, 2020). This site offers guidance on how to host climate cafés or climate circles, which are
informal community gatherings that offer people the opportunity to share and explore feelings of ecoanxiety,
ecological grief, and climate-related distress while building a community of support (Bryant, 2020). All of these
resources emphasize the importance of fostering a sense of community to support psychosocial resilience.




HEALTH OF CANADIANS IN A CHANGING CLIMATE

4.7.4.3 Communication and Outreach

It is important that messages about the mental health impacts of climate change include actions to support
psychosocial well-being (Clayton & Manning, 2018; King et al., 2018). Messages about impending climate
risks alone may invoke more fear and anxiety in people, in particular among those with pre-existing mental
health issues, and may contribute to mental health problems (Dodgen et al., 2016). Messages that trigger
fear may also increase avoidance behaviours; that is, people may feel so overwhelmed that they disengage
and avoid messages about climate change as a way to cope (Stern, 2012). Pairing messages about risks
from climate hazards with messages about what, where, and how people can support their well-being may
help people to feel more empowered and in control of their wellness (Maibach et al., 2011). Trusted sources
for this information include health professionals, meteorologists, climatologists, and governments (Zhao

et al, 2014). A good example of a communication product is presented in Figure 4.3. This image highlights
that ecological grief and anxiety associated with climate change are increasing and identifies health sector
responses that can reduce emotional suffering and build resilience.
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Figure 4.3 Ecological grief and anxiety: the start of a healthy response to climate change? Source: Cunsolo et al.,
2020; Image credit: Alex Sawatzky.
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4.7.4.4 Intersectoral and Transdisciplinary Collaboration

Intersectoral and transdisciplinary collaboration is key to supporting adaptation to the psychosocial impacts
of a changing climate (Morrisey & Reser, 2007; Stanke, 2012; Hayes et al., 2019). Mental health care
professionals, along with other health and allied health professionals, provide mental health care on the front
lines during extreme weather events and disasters. In addition, community groups, faith-based and spiritual
institutions, and non-governmental organizations provide a sense of community and support for people
experiencing psychosocial outcomes. Emergency preparedness professionals also support adaptation,
particularly during these events. The mental health and wellness of these professionals can be seriously
affected, as they tend to be more exposed to hazardous events (Carleton et al., 2017). Enhanced collaboration
across disciplines and sectors can increase the effectiveness of adaptations to reduce the psychosocial
impacts of climate change (Hayes et al., 2020).

4.7.4.5 Government Interventions and Access to Resources

Access to mental health care and social services that support psychosocial health can reduce negative
mental health outcomes (MHCC, 2016; Thompson et al.,, 2018). These resources may include mental health
care from medical professionals, or informal support from community-based groups; access to these
resources, however, may be affected or disrupted by climate hazards (Hayes et al., 2019).

Government interventions that enhance access (both financial and physical) to psychosocial resources are
foundational for enhancing mental health care (Polain et al., 2011; MHCC, 2016; Hayes et al., 2019). Canada’s
universal, single-payer health system may not cover many mental health care services, and mental health
services vary by province, territory, and region (Goldner et al., 2016). Additionally, although many First Nations
and Inuit receive a range of mental health services and supports free of charge as part of the Non-Insured
Health Benefits Program, many do not have access to them (Government of Canada, 2020).

Provinces and territories provide outpatient physician services (e.g., primary care and psychiatry) and
in-patient mental health care at hospitals. Allied professionals (e.g., nurses, social workers, counsellors,
psychotherapists) are often provided at no charge during in-patient care; however, these services may include
a fee when they are delivered as outpatient services. Many people in Canada, therefore, may need to pay

for mental health services directly or through private insurance in order to access such services (Goldner et al.,
2016). Some people may not be able to access mental health care due to financial constraints or simply because
there are no mental health care facilities to access (Moroz et al., 2020). The unequal access of some populations
in Canada to mental health care services increases their vulnerability to climate change impacts. Enhanced and
equitable access to mental health care could improve mental health outcomes in a changing climate.

4.7.4.6 Mental Health Literacy and Mental Health Care Training

There is significant stigma surrounding mental ill health and mental health service use in Canada (Tam,
2019). This barrier can reduce the number of people who seek help for their mental health needs related to
the effects of climate change. Developing mental health literacy among the general public can help to reduce
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this stigma and encourage people who are struggling with the mental health impacts of climate change to
seek care (Hayes et al,, 2019). Mental health literacy refers to the knowledge of mental health outcomes,
factors that influence mental health outcomes, and mental health care management and options (Davis,
2013). psychological First Aid and mental health First Aid can enhance mental health literacy, by providing
guidance and training on how to support people experiencing mental distress.

Efforts to reduce the mental health impacts of climate change include training public health and emergency
management officials. Training should focus on the activities required following a disaster, advocated by
Neria and Shultz (2012):

promoting a sense of safety;

calming anxiety and decreasing physiological arousal,
increasing self-efficacy and collective efficacy;
encouraging social support and bonding with others; and

instilling hope to promote a sense of a positive future.

The application of these approaches may enhance mental health literacy and reduce long-term psychosocial
impacts from climate change, especially among populations who experience disproportionate health burdens
(Neira & Schultz, 2012).

4.7.4.7 Culturally Relevant Resources and Responses

Adaptation efforts that support psychosocial health need to use culturally relevant and locally appropriate
resources. For example, in Canada, increased availability of mental health care is needed in rural farming
communities to help reduce impacts from drought. Such care should also be provided by individuals with
knowledge of, and experience in, agriculture and should be designed with attention to gendered dimensions
that create different experiences for farm men and women (Fletcher & Knuttila, 2016).

Reducing the mental health impacts of climate change in First Nations, Inuit, and Métis communities also
requires culturally relevant resources (MHCC, 2016). For example, responding to the mental health and
cultural safety needs of Indigenous Peoples following community evacuations from floods and fires requires
integrating the First Nations Mental Wellness Continuum® among first responders providing assistance to
displaced First Nations populations. It also requires cultural competency training for emergency response
personnel, law enforcement, and disaster management specialists at provincial and federal levels (Health
Canada, 2015). There is also a need to enhance awareness and support of land-based healing practices
relevant to Indigenous communities (Polain et al., 2011; Harper et al., 2015). Noting this, the Yukon'’s Climate
Change Secretariat report on adaptation actions identified strengthening mental health resources and
building or enhancing programs that support Indigenous Peoples’' reconnection to the land as a top priority
(Government of Yukon, 2017).

5 The First Nations Mental Wellness continuum is a culturally relevant framework that supports service coordination
and delivery of mental wellness services that are relevant to First Nations Peoples in Canada (Health Canada, 2015).
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4.7.4.8 Community Preparedness Utilizing Vulnerability and
Adaptation Assessments

Community preparedness to support psychosocial health in the aftermath of climate-related hazards, and
to prevent the occurance of impacts in the first place, is highly dependent upon a thorough understanding
of the risks and vulnerabilities related to community-level climate hazards and an assessment of adaptation
opportunities (Morrissey & Reser, 2007; Hayes et al., 2019). For this reason, many communities throughout
Canada have conducted climate change and health vulnerability and adaptation assessments (V&As) (see
Chapter 10: Adaptation and Health System Resilience). These assessments, often conducted by local,
provincial, and territorial health authorities, or Indigenous communities, increase understanding of current
and projected impacts of climate change on health, populations most at risk, and adaptation options.

V&As are useful tools to obtain information needed to address the mental health impacts of climate change;
however, few V&As incorporate mental health indicators. Hayes and Poland (2018) provide a set of indicators
and measurement tools that can be used to analyze climate change impacts on mental health (Table 4.3).
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Table 4.3 Monitoring and measuring climate change impacts on

mental health

CLIMATE
HAZARD

POPULATIONS AT
INCREASED RISK

POTENTIAL MENTAL
HEALTH OUTCOMES

INDICATORS AND
MEASUREMENT TOOLS

Extreme Heat

People with pre-
existing mental health
conditions

People taking
psychotropic
medications

that affect
thermoregulation

Older adults
(who have poor
thermoregulation)

People with
substance use
disorders

People living in urban
heat islands

Urban poor without
access to air
conditioning
People who are

homeless

Workers exposed
to heat and people
active outdoors

Exacerbated mood
or behavioural
disorders

Violence
Aggression

Suicide

Monitor emergency
department visits after
extreme heat events for
an increase in patients
reporting mood or
behavioural disorders

Monitor mortality statistics
following extreme heat
events — look for co-
morbidities related to
mental health and incidents
of suicide

Interviews or questionnaires
with people who
experienced extreme heat
events to ask about their
mental health in relation to
heat events

Review police records
following extreme heat
events to monitor elevated
incidents of violence or
aggression
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CLIMATE POPULATIONS AT POTENTIAL MENTAL INDICATORS AND
HAZARD INCREASED RISK HEALTH OUTCOMES MEASUREMENT TOOLS
Gender (women) Post-traumatic Surveys
stress disorder
Sex .(female, (PTSD) Self-report surveys of
particularly pregnant general health. Consider
women) Depression using:
Age (children, infants, (including major » General Health
depressive
older adults) - -
B disorders) Questionnaire (GHQ)
Race anq ethnicity Anxiety Self-report surveys of
(non-White) S 4 mental illness and mental
Immigrants Suicidal ideation problems. Consider using
People with pre- Aggression any, or a combination of:
existing health Substance abuse » Disaster-PAST
conditions and addiction » Generalized Anxiety
People with low socio- Violence Disorder Scale (GAD-7)
Extreme

Weather Event

(flood,
hurricane,
drought,
mudslides,
etc.)

economic status

People who are under-
and non-insured
(health care and home
insurance)

People who are
homeless

Outdoor labourers
First responders

First Nations, Inuit,
Métis

Survivor guilt
Vicarious trauma
Altruism
Compassion

Post-traumatic
growth

» Post-Traumatic Stress
Disorder Checklist (PCL)

» Center for Epidemiologic
Studies Depression Scale

(CES-D)
» Kessler Psychological

Distress Scale (K6; K10)

» Brief Trauma
Questionnaire

Self-report surveys of
affirmative mental health.
Consider using:

» Stress-Related Growth
Scale (SRGS)

» Post-Traumatic Growth
Index (PTGI)

» Benefit Finding Scale
(BFS)

Review patient records
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CLIMATE
HAZARD

POPULATIONS AT
INCREASED RISK

POTENTIAL MENTAL
HEALTH OUTCOMES

INDICATORS AND
MEASUREMENT TOOLS

Extreme
Weather Event

(flood,
hurricane,
drought,
mudslides,
etc.)

(continued)

Monitor emergency department
visits after extreme weather
events for an increase in
patients reporting mental health
problems or illness

Review new prescription use for
mental health and behavioural
disorders after an extreme
weather event

Interviews

Interviews with primary
care physicians and mental
health care providers about
any surges in patients
reporting mental health
issues following extreme
weather events

Interviews with people who
experienced an extreme
weather event about their
perceptions regarding their
mental health related to the
event

Vector-Borne
Disease (VBD)
(e.g., Lyme
disease, West
Nile virus)

People who are
homeless

People with pre-

existing mental health

conditions
Outdoor workers

Recreationalists
(hunters, fishers,

outdoor enthusiasts)

VBD disease,
particularly Lyme
disease or West
Nile virus, that can
compound mental
health problems
(e.g., cognitive

or neurological
impairment,
behavioural
disorders)

Interviews or questionnaires
with patients who have been
diagnosed with VBDs to ask
about perceptions of their
mental health

Interviews with primary
care physicians and mental
health care providers
about any mental health
co-morbidities for patients
diagnosed with VBDs
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CLIMATE
HAZARD

POPULATIONS AT
INCREASED RISK

POTENTIAL MENTAL
HEALTH OUTCOMES

INDICATORS AND
MEASUREMENT TOOLS

Sea-Level Rise
or Melting
Permafrost

People who work or
live near the ocean
(sea-level rise) or in
the Arctic

Outdoor labourers

First Nations, Inuit,
Métis

Anxiety, worry, or
fear of displacement

Anxiety, worry, or
fear of job loss

Loss of place (grief,
solace

Interviews or questionnaires
with residents who

have experienced or are
experiencing sea-level rise
or prolonged drought in
their communities. Interview
questions may focus on the
mental health implications
of: displacement, job loss
associated with sea-level
rise, infrastructure damage,
agricultural or resource

loss and resource scarcity,
as well as food and water
safety and security

Climate Change
Overall (i.e.,
awareness
of climate

change threats

to human
and planetary

health and

survival)

People at greater risk
from and exposure to
climate change

Researchers
investigating climate
change

Environmental and
climate change
activists

Environmental studies
students

Outdoor
recreationalists

First Nations, Inuit,
Métis

Anxiety
Worry
Stress

Fear

Interviews or questionnaires
with people who experience
concern, anxiety, worry,
related to awareness of
climate change threats

Generalized Anxiety Disorder
Scale (GAD-7)

Source: Adapted from Hayes & Poland, 2018
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4.8 Knowledge Gaps

A number of knowledge gaps currently challenge efforts by public health authorities to develop effective
adaptation measures to reduce the mental health impacts of climate change. There are limited population-
level studies on climate change impacts on mental health within Canada and globally. Greater information
from such studies on the key factors that increase risks of impacts on Canadians would help inform future
adaptation efforts. Specific knowledge gaps include:

the mental health impacts of climate change on specific population groups experiencing health
inequities, including people of colour and racialized groups, those discriminated against because
of sexual orientation or identity, and those discriminated against based on their mental or
physical health;

the mental health complications of vector-borne diseases in Canada;

affirmative mental health outcomes, such as psychosocial resilience, altruism, and compassion after
experiencing climate hazards, which can enhance our understanding of psychosocial adaptation;

the mental health impacts of cold temperature climate hazards, such as impacts from a polar vortex;
projections of the impacts of climate change on mental health under different climate scenarios;
an evaluation of the economic costs of the mental health impacts of climate;

the effectiveness of psychosocial adaptation opportunities to a changing climate;

the availability and effectiveness of psychosocial interventions from a health equity perspective; and

how awareness and communication activities about the climate change problem affect social-
emotional responses, such as anxiety, fear, grief, and worry.

Increased surveillance and monitoring of the impacts of climate change on the burden of mental iliness in
Canada are also needed. This includes monitoring and surveillance of the mental health implications of acute
and slow-onset hazards related to climate change at the local, regional, and national levels.

The literature on adaptation also highlights the importance of traditional ecological knowledge, which is
foundational in adaptive management strategies and in supporting Indigenous Peoples’ abilities to cope
within a changing climate (Tam et al., 2013; Williams et al., 2018). Greater research is needed that highlights
the importance of Indigenous wisdom in adapting to the psychosocial impacts of climate change.
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4.9 Conclusion

Climate change affects the mental health and well-being of many people in Canada. In particular, climate
change disproportionately and inequitably affects the mental health and well-being of specific populations,
including those experiencing health inequities based on race, culture, gender, age, socio-economic status,
ability, and geographic location. Importantly, there are a number of existing programs, interventions, and
policies that can support people in Canada as they adapt to a changing climate as well as factors that can
influence and enhance psychosocial adaptation. While further work is needed to build on existing research,
programs, interventions, and policies to address knowledge and practice gaps related to mental health

in a changing climate in Canada, there are existing tools and programs that can enhance and support
psychosocial adaptation.
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