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Abstract: Climate change is increasing risks to the mental health of Canadians. Impacts from a
changing climate may outstrip the ability of Canadians and their health-sustaining institutions
to adapt effectively and could increase poor mental health outcomes, particularly amongst those
most marginalized in society. A scoping review of literature published during 2000–2017 explored
risks, impacts, and vulnerabilities related to climate change and mental health. In this commentary,
the authors present a new assessment of evidence from this scoping review and highlight factors
that influence the capacity to adapt to the mental health consequences of a changing climate.
Findings from this assessment reveal eleven key factors that influence the capacity to adapt:
social capital; sense of community; government assistance; access to resources; community
preparedness; intersectoral/transdisciplinary collaboration; vulnerability and adaptation assessments;
communication and outreach; mental health literacy; and culturally relevant resources. Attention to
these factors by Canadian decision makers can support proactive and effective management of the
mental health consequences of climate change.

Keywords: climate change; mental health; adaptation; extreme weather; adaptive capacity;
marginalized populations

1. Introduction

Canadians are increasingly vulnerable to climate change impacts, including impacts to mental
health. The term mental health is encapsulated in the definition of psychosocial health. Psychosocial
health refers to psychological and social wellbeing [1]. The mental health outcomes related to climate
change affect the way people think, act, feel, and interact, and they can arise from short-term hazards,
such as flooding or hurricanes, or from an understanding of the potential long-term effects of climate
change [1–15]. Mental health effects related to climate change include mental illness. Mental illness
refers to conditions that result in moderate to severe mental disorders [15], and mental challenges [15,16]
as well as positive mental health outcomes [15,17,18].

Recently, a scoping review by Hayes and Poland (2018) identified and synthesized evidence
from the global literature on risks, impacts, and vulnerabilities related to climate change and mental
health with a specific focus on the Canadian context [2]. Briefly, a scoping review refers to a type
of literature review where researcher map evidence in a particular area of study, synthesize this
evidence, and provide a narrative of the evidence, while also identifying gaps in the literature [19].
Notably missing in the global literature on climate change and mental health is a focus on psychosocial
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adaptation to a changing climate. This topic area is particularly salient in Canada, given it is warming
twice as fast as the global average [20], thus both mitigation and adaptation efforts are urgently needed
to protect human and planetary health. In this commentary, the authors present a new assessment of
this original scoping review, exploring factors that influence the capacity to adapt to the mental health
consequences of climate change in Canada. While the lessons learned from this commentary can be
applied in other countries, this commentary focuses on the Canadian context to provide information
required by decision makers facing challenges addressing climate change on mental health now.
The objectives of this commentary are two-fold: (1) to identify response interventions and factors at
the societal level that influence the capacity to adapt to the mental health consequences of a changing
climate; and (2) to provide lessons learned for climate change adaptation in Canada. Briefly, societal
level response interventions herein refer to: response interventions that can be taken by federal,
provincial, municipal, or local decision-makers, to support adaptation within Canadian society.

Before delving into the topic area, it is prudent to define three key terms used throughout this
document. First, response interventions refer to any form of formal or community-based care, policies,
or programs that support mental health. Second, adaptation in this report refers to any mechanism,
practice, or behavior-change that helps people, communities, and institutions cope with the mental
health impacts of climate change and thrive, increasing their resilience to future impacts [18,21]. Third,
adaptive capacity determinants refer to factors at the individual level or societal levels that support or
enhance adaptation. At the individual level, adaptive capacity is determined by individual agency,
the perceived need to adapt, the willingness to adapt, and the availability of resources to support
adaptation [18]. At the societal level, adaptive capacity determinants include, for example: governance,
economics, infrastructure, technology, information and skills, institutions, and equity [21]. The focus
of this article is on societal level adaptive capacity determinants that support mental health in a
changing climate.

2. Methods

In this commentary, we provide a new assessment of literature from a recent scoping review that
explored the risks, impacts, and vulnerabilities related to climate change [2]. We review the evidence of
climate change impacts to mental health and assess information that supports psychosocial adaptation
to a changing climate in the Canadian context.

The original scoping review captured literature from peer-reviewed and grey sources. As research
on climate change and mental health is relatively nascent, both peer-reviewed and grey literature
were needed to understand the breadth and depth of climate change risks and impacts on mental
health. Inclusion criteria for the original scoping review study included all English peer reviewed
and grey literature published globally between 2000 and 2017 relating to climate change and mental
health. Publications were included if they addressed: how a changing climate affects mental health
(e.g., risks, impacts, and vulnerabilities) and/or how climate-related impacts to mental health are
managed (e.g., responses and response capacity). Articles were excluded if they only included a
passing mention that climate change impacts mental health or a passing mention about responding to
the mental health consequences of climate change.

The original scoping review drew upon the global literature, applying lessons learned to a
Canadian context. All types of literature were included in the scoping review search strategy, including:
literature reviews, empirical studies, and reports. The original search terms included: “mental health”
or “psychosocial” and “climate change”, and “risk” or “impact”, or “adaptation” or “response” or
“resilience”, as well as synonyms and related words. The terms “resilience” and “global warming”
were not explicitly included in the formal search terms; however, in the snowball search (highlighted
below), the first author searched for literature that used these terms as well as “extreme weather”.
The first author established the search strategy and conducted the literature review in consultation
with the second author of this commentary. The following databases were used to search for peer
reviewed literature: PubMed©, Scopus©, PsycINFO (Proquest)©, Cochrane Review©, and Google
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ScholarTM. The initial search captured 9079 articles. A snowball search identified a further 25 articles.
Duplicates were removed and articles not meeting the inclusion criteria were removed after a review
of all abstracts. A total of 276 articles met the inclusion criteria.

The original scoping review protocol was not registered; however, a summary of the literature
reviewed for this scoping review—including the literature type, study design and location, participants,
and outcome measures—can be found in the supplementary materials of the publication by Hayes and
Poland (2018) [2]. The analyses performed by Hayes and Poland (2018) focused on the use of mental
health indicators in climate change and health vulnerability and adaptation assessments in Canada.
The new assessment presented in this commentary goes beyond the original study by highlighting
factors that influence the capacity to adapt to the mental health consequences of climate change in
order to support effective management of these consequences by Canadian decision-makers.

Analysis of the literature in this new assessment was informed by descriptive qualitative analysis
of emergent themes pertaining to climate change and mental health adaptation. The first author of
this paper conducted this analysis; the second and third authors provided their expert judgement
on this analysis based on their experience in the field of climate change and health adaptation
(see, e.g., [22–29]). As the objective of this commentary was to identify societal level factors that
influence adaptation to the mental health consequences of climate change in Canada, the lead author
conducted a descriptive qualitative analysis of emergent themes using a generic qualitative research
method [30]. Briefly, a general descriptive method does not conform to any specific, established
method (e.g., grounded theory) and is theoretically interpretively focused [31]. This interpretive
analysis included a review of the literature for themes that pertain to the aforementioned societal
level adaptive capacity determinants, including: governance, economics, infrastructure, technology,
information and skills, institutions, and equity [21]. The first author reviewed the literature and made
notes of reoccurring emergent themes pertaining to psychosocial adaptation and adaptive capacity in
an Excel spreadsheet, the second and third author reviewed these emergent themes based on their
expert judgement. These emergent themes are explored in Section 3.4.

3. Results

The majority of the articles in the original scoping review came from literature reviews (58%),
followed by empirical research (42%), and finally by commentaries and grey literature (1%) [2]. Before
delving into a discussion of the analysis from the reassessment of the literature, it is prudent to
briefly highlight the key findings from the original scoping review as these findings enhance our
understanding of climate change and mental health adaptation. There were three key findings: (1) there
are a range of mental health risks and impacts from a changing climate; (2) there are unequal risks and
impacts to people based on social and environmental factors; and (3) there are a range of response
interventions that support mental wellness in a changing climate. These three core findings from
the original scoping review are briefly presented followed by an in-depth discussion of factors that
influence adaptation to the mental health consequences of climate change.

3.1. Mental Health Risks and Impacts of Climate Change

The literature reveals that the mental health outcomes related to climate change can include:
post-traumatic stress disorder (PTSD), anxiety, depression, complicated grief and survivor guilt,
recovery fatigue, and suicidal ideation from climate-related extreme weather events such as heatwaves,
floods, hurricanes, and wildfires [3–12,14]. Other psychological impacts may include weakened social
ties, increased stress levels, substance misuse, aggression, and violence related to resource scarcity
caused by hazards such as rising heat levels, rising sea levels, and episodic droughts [11–14]. Emotions
that affect mental health and can result in mental challenges, such as worry, anxiety, and feelings
of impending doom related to the overarching awareness of climate change and the risks it poses
to planetary and public wellbeing, are also of concern [6–10]. The mental health consequences of
climate change may emerge immediately following an exposure to a climate change-related hazard
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or months to years later [9,32–34]. Further, while there are a host of psychological sequelae from
climate-related extreme weather events and gradual climate change, people and communities with
access to physical and psychological support can experience post-traumatic growth after an adverse
event, which can give rise to feelings of optimism and altruism and foster compassion, generosity,
a sense of meaning in a person’s life, and support broader community resilience [6,35,36]. However,
the literature documenting positive mental health outcomes related to climate change is scant.

3.2. Unequal Risks and Impacts

The literature highlights that underlying the mental health consequences of climate change are
issues of environmental justice that occur at the confluence of the Social Determinants of Health
(SDoH) and the Ecological Determinants of Health (EDoH). The SDoH are factors that determine or
influence health outcomes and health status, including employment, education, income, housing and
working conditions, physical environments, social supports, access to healthcare, culture, gender, and
childhood experiences [37,38]. The EDoH are environmental factors—such as climate change and
atmospheric changes; ecotoxicity and pollution; and resource, ecosystem, and species depletion—that
influence the capacity of health systems and individuals, and thereby affect health outcomes [39]. The
SDoH and the EDoH help us understand that the mental health risks and impacts of climate change
are unevenly distributed because of social and environmental factors, such as environmental racism,
poverty, and social injustices.

3.3. Response Interventions

To better understand psychosocial adaptation opportunities to climate change events in Canada,
it is valuable to recognize the current range of response interventions [3,6,11,14,33]. These include:

• policy responses that tend to enhance funding or access to mental health care;
• specific practices and behavioral interventions, such as inpatient or outpatient mental health care

or counselling, and alternative mental health therapies such as mindfulness;
• community-based interventions, such as self-help groups, faith-based care or civic action groups;
• mental health care training, such as Psychological First Aid (PFA);
• awareness-raising of the mental health implications of climate change (e.g., via research

dissemination and public health campaigns); and
• integration of mental health care into disaster risk management plans.

All of these interventions may be specific to enhancing individual well-being, for example
counselling services, or implemented at the societal level, such as policies that enhance access to
services [3]. Interventions may be specific to addressing mental illness and challenges or enhancing
positive mental health outcomes, such as environmental civic action groups that aim to reduce climate
change impacts while fostering a sense of community, hope, meaning, and purposeful action [2].
Importantly, these interventions require actions by a variety of actors from various disciplines and
these interventions operate across short- to longer-term time scales [3].

3.4. Exploring Psychosocial Adaptation Opportunities

As noted above, analysis in this reassessment of the scoping review literature included
a qualitative analysis of emergent themes pertaining to climate change and mental health
adaptation and expert judgement of climate change and health adaptation indicators. This analysis
revealed that the effectiveness of currently available response interventions noted above
is limited by an incomplete understanding of factors that can influence the capacity for
adaptation by individuals and health decision makers. The key factors, herein referred
to as “influencing factors”, that emerged in this reassessment of the literature include:
social capital [40–44], sense of community [45–49], government assistance [11,13,14,36,40],
access to resources [11,42,50–54], community preparedness [46,51,55], intersectoral/transdisciplinary
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collaboration [54,56–58], vulnerability and adaptation assessments [1,2,59,60], communication
and outreach [8,46,61,62], mental health literacy [46,51,63,64], and culturally relevant
resources [6,12,17,46,64–67]. These influencing factors can either support positive health outcomes
when they are in place or when absent, act as barriers to psychosocial adaptation achievement and
realization. Figure 1 is an original figure developed by authors of this paper to represent the connection
between findings from the original analysis and the reassessment.

Figure 1. Factors that influence the psychosocial health impacts of climate change. A framework
showing the mental health consequences of climate change and how these consequences are mediated
by the social and ecological determinants of health, response interventions, and factors that influence
psychosocial adaptation when they are in place or when absent act as barriers to psychosocial adaptation.

4. Discussion

The influencing factors identified in this research are discussed below along with examples
(where applicable Canadian literature exists) drawn from the mental health response to Canada’s
most recent, and costliest, disasters: the 2016 Fort McMurray, Alberta wildfires and the 2013 Southern
Alberta flood [55]. Importantly, these influencing factors appear in no order of prioritization because
knowledge of the importance of these factors does not allow for their prioritization and many work in
combination to enhance psychosocial adaptation and resilience. Based on our analysis and awareness
of climate change and health adaptations, it is our perspective that all of these factors in combination
would optimize psychosocial adaptation in a changing climate.
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4.1. Social Capital

In the literature on climate change and mental health, one of the most frequently highlighted
factors that protects mental health and well-being is social capital. Social capital is inextricably
linked with mental health, perhaps because social capital helps to reduce social isolation, loneliness,
and feelings of abandonment [41–44]. Social capital can be described as: “the potential embedded in
social relationships that enables residents to coordinate community action to achieve shared goals,
such as adaptation to climate change” [41] (p. 502). Scholars note that social capital may outweigh
economic assistance or assistance from aid groups or governments in post-disaster recovery and it
underpins resilience [42,43]. LaLone [43] argued that community disaster planning and response
organizations need to consider the role for social capital in supporting and enhancing recovery efforts.
Dynes (as cited in [43]) suggested that the typical “command and control” style of government-led
emergency response tends to overlook the significance and effectiveness of social capital in supporting
recovery, and as such supporting and building social capital should figure as a central response strategy
for governments responding to communities in distress.

4.2. Sense of Community

A sense of community is nested within the conceptualization and practice of social capital, and,
similar to social capital, a sense of community (e.g., the feeling of togetherness and belonging) supports
resilience in the face of a changing climate [45–49]. A sense of community and social support can play
vital roles in psychological and psychosocial well-being, especially after a disaster. The catastrophic
nature of disasters often results in displacement, fractured communication, and disconnection from
homes and communities [46]. A key priority after a disaster is to rebuild community networks and to
form new social connections [47,48]. A sense of community often requires strong leadership—either
formal governmental leadership, or grassroots-led leadership, where leaders establish community
trust, inclusivity, and foster empowerment [49].

4.3. Government Assistance

Government programs play a key role in providing and enhancing access to mental health
care [11,13,14,36,40]. Mental illness in Canada is very costly; a recent report by the Canadian Mental
Health Association estimated that 500,000 Canadians miss work every week due to mental health
issues, costing the Canadian economy approximately $51 billion dollars per year [68].

Government programs can contribute to psychosocial well-being in the face of a changing climate
through policy and program implementation or funding. In recent years, government assistance was
integral in helping to address the mental health outcomes of climate-related events. The Province of
Alberta, for example, responded to the 2013 Southern Alberta floods by allocating $50 million dollars
to specifically support the current and future mental health needs of Albertans affected by the flood,
along with the creation of the first Chief Mental Health Officer [54]. These funds were primarily used
to deploy mental health practitioners from other cities and provinces to affected areas in Southern
Alberta and to hire additional mental health specialists [54].

Government assistance is an important part of mobilizing mental health care to support
psychosocial response in the aftermath of climate-related emergencies. As the timing of mental
health outcomes vary and can linger for many years, and because of the increasing frequency of
climate-related extreme weather events, mental health needs, including programs and interventions to
protect people, are likely to grow.

4.4. Access to Care: Financial

Psychosocial wellbeing in a changing climate may be thwarted by limited financial or physical
access to mental health care [11,42,50–54,64]. Lack of access may stem from economics, geography,
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poor government planning, lack of trust, and/or poorly trained health professionals who may not
recognize mental health symptoms or inappropriately triage patients with mental health needs.

While Canada has a universal, single-payer health care system, access to mental health care can
still be impeded by financial constraints and availability of services depending on where an individual
lives [50,68,69]. Mental health services vary by province and many mental health services are not
covered under Canada’s universal health care program [50]. Services covered by universal health care
in Canada include in-hospital mental health care and out-patient services from primary care physicians,
nurses, and psychiatrists [50]. Patients seeking support outside of these professional domains will
require private insurance to cover these expenses or they will need to pay for these services, which can
make them inaccessible for many Canadians [50,69].

4.5. Access to Care: Physical

Another key issue related to accessing mental health care is that during and following extreme
weather disasters, mental health care facilities may be inaccessible due to infrastructure damage to
buildings or roads to these facilities [11,53]. Further, mental health workers may not be able to reach
health care facilities to provide care because of damage to their own property or to the roads they
travel to reach care facilities, or due to personal injury [53]. In addition, some remote communities
may not have (or may not have enough) mental health care facilities, resources, or practitioners prior
to an extreme event. In such cases, mental health care is often introduced in a community post-event
for a short period of time, however, long-term mental health care needs are often unmet [50].

4.6. Community Preparedness

In Canada, emergency management planning related to climate change has become an increasing
area of concern. For example, Public Safety Canada recently released an environmental management
strategy that specifically addresses the need for collaborative emergency planning and response (at all
levels of government) related to climate change hazards [70]. Importantly, many preparedness plans and
policies tend to overlook mental health care needs related to climate hazards. However, there are a few
notable exceptions, such as the mental health and wellness recovery services guide to support Albertans
affected by the 2016 wildfire; the guide targets residents, Alberta Health Services staff, physicians,
and emergency responders [57]. This recovery plan was developed in an intersectoral fashion via
consultation with: Indigenous community members, the Federal Department of Indigenous Services,
Alberta Health Services Addictions and Mental Health, the municipality of Wood Buffalo, clients, and
community members [57]. This plan targets the needs of Indigenous populations, outlines services that
are specific to marginalized community members, highlights services available immediately after a
wildfire, and describes the medium to long-term services in place [57]. Importantly too, the Canadian
Psychological Association has crafted a list of mental health resources to support communities during
and following emergencies, infectious disease outbreaks, and climate-related disasters (see [71]).
Emergency preparedness planning that incorporates strategies to support mental health and wellbeing
can provide communities with the tools needed to enhance psychosocial recovery following extreme
weather-related events [46,51,55].

4.7. Intersectoral/Transdisciplinary Collaboration

A global review of the impacts of flooding on mental health during 2004–2010 states that:
“a multi-sector approach that involves communities as well as agencies is the best way to promote
wellbeing and recovery” [56] (p. 1). Intersectoral, as well as transdisciplinary or multi-sector
collaboration occurs when people or groups from different disciplines work together to tackle complex
issues. In the case of climate change and mental health in Canada, this may include collaboration
amongst: front-line mental health workers (e.g., psychiatrists, psychologists, psychoanalysts,
counsellors, social workers, primary care physicians, and community mental health care workers),
faith-based and spiritual workers, emergency preparedness professionals, governments (at all
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levels), public health authorities, environmental and health NGOs, and climate and meteorological
services [54,56–58].

4.8. Vulnerability and Adaptation Assessments

Climate change and health vulnerability and adaptation assessments provide information on
how climate change affects health, describe populations most at risk, and outline specific actions
to protect human health from climate change [1]. These assessments can support psychosocial
wellbeing by detailing potential health risks and response opportunities at various levels (e.g., local
level, provincial/state-level, and national level assessments) and amongst various institutions
(e.g., corporations) [1].

In Canada, several climate change and health assessments have been completed at the municipal,
regional and national levels, and amongst health units and acute care facilities (see [1,21,59,60]).
However, mental health is often overlooked in these assessments because of the challenges related to
climate change and mental health attribution and because of a lack of guidance on how to measure and
monitor mental health effects related to climate change [2]. Notably, the next federal climate change
and health assessment in Canada, to be released in 2021, will include a chapter detailing the climate
change impacts to mental health [60].

4.9. Communication and Outreach

The American Psychological Association (APA) Mental Health and Our Changing Climate guidance
document highlights the imperative role for frequent and clear communication to support psychosocial
wellbeing in a changing climate [8]. The United Nations Office for Disaster Risk Reduction (UNISDR)
suggests that clear, early-warning communication efforts can save lives during extreme weather
events [61]. Furthermore, communication can increase community resilience by supporting people to
assess risks and respond before an extreme weather event occurs [46].

Importantly, mass communication often relies upon technology so there is a need to build
redundancy into technical systems (e.g., satellite communications, back-up generators, and door-to-door
emergency service response communications) before, during, and after extreme events [46].
Other features of communication systems that are required to support and protect the psychosocial
consequences of climate change-related extreme weather are communication systems from local and
trusted sources, such as meteorologists [62].

4.10. Mental Health Literacy

Mental health literacy is defined as “the knowledge and beliefs about mental disorders which aid
their recognition, management or prevention” [63]. Two of the main objectives of enhancing mental
health literacy are to support help-seeking behaviors of people afflicted by mental health problems, and
to support the education of people that mental health, similar to physical health, exists on a spectrum
where people may experience affirmative mental health, or mental health problems, or mental illness.
An additional component of mental health literacy is to reduce the stigma of mental health by bringing
awareness of how common mental health issues are and that mental health problems and mental
illness can afflict anybody at any time throughout a person’s life [63].

Mental health literacy is a skill that is needed amongst all health care professionals. An issue
that emerged in New Orleans after Hurricane Katrina was the lack of training and skills of first aid
responders and physicians in dealing with psychosocial and psychological trauma [46]; most first
aid responders had to be trained in Psychological First Aid (PFA) in the initial weeks following the
event [46,51]. Further, the stigma of mental health challenges and illness can act as a significant barrier
to accessing mental health care. The majority of Hurricane Katrina respondents who did not seek
mental health resources indicated that they wanted to handle the distress themselves; furthermore,
they felt that there were negative social consequences to being labeled mentally ill or having mental
health challenges [51]. One way of reducing the stigmatization of mental health challenges and illness is
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to increase mental health literacy amongst health care providers and the broader public. Psychological
First Aid and Mental Health First Aid are two programs that can enhance mental health literacy.

4.11. Cultural Relevancy

Cultural relevancy refers to response interventions that are culturally relevant and appropriate
to all backgrounds and identities [48]. Culturally relevant response interventions that support
mental health and wellbeing require that mental health practitioners and para-practitioners (e.g., first
responders) exhibit cultural empathy [46]. Cultural empathy refers to the awareness and understanding
of different cultural backgrounds, identities, and experiences of a person or group [46,48].

In Canada, there are concerns about the lack of cultural empathy when dealing with Indigenous
health writ large, and more specifically in acknowledging the role for Indigenous Knowledge on
the topic of climate change and health [66]. Indigenous peoples are “often viewed as powerless
victims of climate change, overlooking how social, cultural, and economic conditions determine how
climate change is experienced, understood, and responded to, and downplaying the accumulated
knowledge and wisdom embodied in traditional knowledge systems that can provide valuable lessons
for adaptation” [66]. These lessons are founded upon traditional understanding of lands, cultural
identity, social networks and a holistic understanding of health [6,12,66]. Failing to recognize the
valuable role that Indigenous Knowledge plays is a key barrier to adaptation and resilience to climate
change, especially considering that Indigenous peoples are amongst the most at risk, particularly to
the mental health impacts [6,12,67]. Further, cultural empathy goes beyond recognizing the valuable
role of Indigenous Knowledge but also means a depth of understanding about the heterogeneity
amongst Indigenous groups and thus a heterogeneity of how psychosocial adaptation is most effectively
employed and by whom [17,18,66].

Indigenous Services Canada has specific programs on climate change and health in southern
and northern Indigenous communities to increase resilience to impacts. [72]. There are numerous
initiatives underway to engage with Indigenous communities and to integrate Indigenous Knowledge
within climate change and health adaptation strategies, including on issues related to mental health
impacts [72].

5. Conclusions

This commentary provides a reassessment of the scoping review conducted by Hayes and Poland
in 2018 and a reflection on Canada’s costliest disasters (the 2016 Fort McMurray, Alberta wildfires
and the 2013 Southern Alberta). In this commentary, the authors explore a number of factors that
influence psychosocial adaption to a changing climate in Canada: social capital, sense of community,
government assistance, access to resources, community preparedness, intersectoral/transdisciplinary
collaboration, vulnerability and adaptation assessments, communication and outreach, mental health
literacy, and culturally relevant resources. Importantly, our analysis is limited to key influencing factors
that we deemed most applicable to a Canadian context. Absent from the analysis is a focus on factors
that would be, for example, most relevant to low- and middle-income countries. While the analysis is
centered on a Canadian context, these findings may be useful to decision makers in other jurisdictions
and countries facing similar challenges responding to climate change impacts on mental health.

Climate change adaptation policies may benefit from knowledge of the mental health risks
associated with a changing climate, resources required to reduce these risks, and of key factors that can
influence the magnitude and pattern of mental health outcomes. Health authorities can obtain this
information through vulnerability and adaptation assessments, and in collaborations with partners
to reduce the health consequences of climate-related hazards. Further, this information can be used
by health care providers to support individuals and communities to more effectively manage mental
health issues associated with climate variability and change.

Author Contributions: Conceptualization K.H., P.B. and K.E.; Formal analysis K.H.; Resources: K.H.;
Writing—original draft preparation K.H.; and Writing—review, and editing: K.H., P.B., and K.E.



Int. J. Environ. Res. Public Health 2019, 16, 1583 10 of 13

Funding: This research received no external funding.

Acknowledgments: The authors would like to thank the anonymous reviewers for their valuable input.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Berry, P.; Clarke, K.-L.; Parker, S. Chapter 7: Human health. In Canada in a Changing Climate: Sector Perspectives
on Impacts and Adaptation; Warren, F.J., Lemmen, D.S., Eds.; Government of Canada: Ottawa, ON, Canada,
2014; pp. 191–232.

2. Hayes, K.; Poland, B. Addressing mental health in a changing climate: Incorporating mental health indicators
into climate change and health vulnerability and adaptation assessments. Int. J. Environ. Res. Public Health
2018, 22, 1806. [CrossRef]

3. Hayes, K.; Blashki, G.; Wiseman, J.; Burke, S.; Reifels, L. Climate change and mental health: Risks, impacts
and priority actions. Int. J. Ment. Health Syst. 2018, 12, 1–12. [CrossRef] [PubMed]

4. Berry, H.L.; Bowen, K.; Kjellstrom, T. Climate change and mental health: A causal pathways framework.
Int. J. Public Health 2010, 55, 123–132. [CrossRef]

5. Bourque, F.; Cunsolo Willox, A. Climate change: The next challenge for public mental health? Int. Rev.
Psychiatry 2014, 1, 415–422. [CrossRef] [PubMed]

6. Cunsolo Willox, A.C.; Stephenson, E.; Allen, J.; Bourque, F.; Drossos, A.; Elgaroy, S.; Wexler, L. Examining
relationships between climate change and mental health in the Circumpolar North. Reg. Environ. Chang.
2014, 15, 169–182. [CrossRef]

7. Doherty, T.J.; Clayton, S. The psychological impacts of global climate change. Am. Psychol. 2011, 66, 265.
[CrossRef]

8. Clayton, S.; Manning, C.M.; Krygsman, K.; Speiser, M. Mental Health and Our Changing Climate: Impacts,
Implications, and Guidance; American Psychological Association, and ecoAmerica: Washington, DC, USA, 2017.

9. Swim, J.K.; Clayton, S.; Howard, G.S. Human behavioral contributions to climate change: Psychological and
contextual drivers. Am. Psychol. 2011, 66, 251–264. [CrossRef] [PubMed]

10. Davenport, L. Emotional Resiliency in the Era of Climate Change: A Clinician’s Guide; Jessica Kingsley Publishers:
Philadelphia, PA, USA, 2017.

11. Clayton, S.; Manning, C.M.; Hodge, C. Beyond Storms Droughts: The Psychological Impacts of Climate
Change. Available online: https://ecoamerica.org/wpcontent/uploads/2014/06/eA_Beyond_Storms_and_
Droughts_Psyh_Impacts_of_Climate_Change.pdf (accessed on 2 January 2018).

12. Cunsolo Willox, A.; Harper, S.L.; Edge, V.L.; Landman, K.; Houle, K.; Ford, J.D. The land enriches the soul:
On climatic and environmental change, affect, and emotional health and well-being in Rigolet, Nunatsiavut,
Canada. Emot. Space Soc. 2013, 1, 14–24. [CrossRef]

13. Agnew, R. Dire forecast: A theoretical model of the impact of climate change on crime. In Transnational
Environmental Crime; Routledge: Abingdon, Oxon, UK, 2017; pp. 97–118.

14. Fritze, J.G.; Blashki, G.A.; Burke, S.; Wiseman, J. Hope, despair and transformation: Climate change and the
promotion of mental health and wellbeing. Int. J. Ment. Health Syst. 2008, 2, 1–13. [CrossRef] [PubMed]

15. American Psychiatric Association. What Is Mental Illness. Available online: https://www.psychiatry.org/

patients-families/what-is-mental-illness (accessed on 1 July 2018).
16. Coppock, V.; Dunn, B. Understanding Social Work Practice in Mental Health; Sage: Three Oaks, CA, USA, 2009.
17. Kumar, U. The Routledge International Handbook of Psychosocial Resilience; Routledge: Abingdon, Oxon,

UK, 2016.
18. Brown, K.; Westaway, E. Agency, capacity, and resilience to environmental change: Lessons from human

development, well-being, and disasters. Annu. Rev. Environ. Resour. 2011, 21, 321–342. [CrossRef]
19. Dijkers, M. What Is a Scoping Review? Available online: http://ktdrr.org/products/update/v4n1/dijkers_

ktupdate_v4n1_12-15.pdf (accessed on 1 July 2018).
20. Bush, E.; Lemmen, D.S. Canada’s Changing Climate Report; Government of Canada: Ottawa, ON, Canada,

2019; 444p.
21. Séguin, J.; Berry, P.; Bouchet, V. Human Health in a Changing Climate: A Canadian Assessment of

Vulnerabilities and Adaptive Capacity. Available online: http://publications.gc.ca/collections/collection_2008/

hc-sc/H128-1-08-528E.pdf (accessed on 8 January 2018).

http://dx.doi.org/10.3390/ijerph15091806
http://dx.doi.org/10.1186/s13033-018-0210-6
http://www.ncbi.nlm.nih.gov/pubmed/29881451
http://dx.doi.org/10.1007/s00038-009-0112-0
http://dx.doi.org/10.3109/09540261.2014.925851
http://www.ncbi.nlm.nih.gov/pubmed/25137107
http://dx.doi.org/10.1007/s10113-014-0630-z
http://dx.doi.org/10.1037/a0023141
http://dx.doi.org/10.1037/a0023472
http://www.ncbi.nlm.nih.gov/pubmed/21553951
https://ecoamerica.org/wpcontent/uploads/2014/06/eA_Beyond_Storms_and_ Droughts_Psyh_Impacts_of_Climate_Change.pdf
https://ecoamerica.org/wpcontent/uploads/2014/06/eA_Beyond_Storms_and_ Droughts_Psyh_Impacts_of_Climate_Change.pdf
http://dx.doi.org/10.1016/j.emospa.2011.08.005
http://dx.doi.org/10.1186/1752-4458-2-13
http://www.ncbi.nlm.nih.gov/pubmed/18799005
https://www.psychiatry.org/patients-families/what-is-mental-illness
https://www.psychiatry.org/patients-families/what-is-mental-illness
http://dx.doi.org/10.1146/annurev-environ-052610-092905
http://ktdrr.org/products/update/v4n1/dijkers_ktupdate_v4n1_12-15.pdf
http://ktdrr.org/products/update/v4n1/dijkers_ktupdate_v4n1_12-15.pdf
http://publications.gc.ca/collections/collection_2008/hc-sc/H128-1-08-528E.pdf
http://publications.gc.ca/collections/collection_2008/hc-sc/H128-1-08-528E.pdf


Int. J. Environ. Res. Public Health 2019, 16, 1583 11 of 13

22. Berry, P.; Enright, P.; Shumake-Guillemot, J.; Villalobos Prats, E.; Campbell-Lendrum, D. Assessing health
vulnerabilities and adaptation to climate change: A review of international progress. Int. J. Environ. Res.
Public Health 2018, 15, 2626. [CrossRef] [PubMed]

23. Berry, P.; Clarke, K.L.; Pajot, M.; Hutton, D. Risk perception, health communication, and adaptation to the
health impacts of climate change in Canada. In Climate Change Adaptation in Developed Nations; Springer:
Dordrecht, The Netherlands, 2011; pp. 205–219.

24. Berry, P. Vulnerabilities, adaptation and adaptive capacity in Canada. Hum. Health Chang. Clim. 2008,
419, 423.

25. Ebi, K. Climate change and health risks: Assessing and responding to them through “adaptive management”.
Health Aff. 2011, 30, 924–930. [CrossRef] [PubMed]

26. Ebi, K.L.; Kovats, R.S.; Menne, B. An approach for assessing human health vulnerability and public health
interventions to adapt to climate change. Environ. Health Perspect. 2006, 114, 1930–1934. [CrossRef]

27. Ebi, K.L.; Burton, I. Identifying practical adaptation options: An approach to address climate change-related
health risks. Environ. Sci. Policy 2008, 11, 359–369. [CrossRef]

28. Ebi, K.L. Facilitating climate justice through community-based adaptation in the health sector. Environ. Justice
2009, 2, 191–195. [CrossRef]

29. Ebi, K.L.; Lindgren, E.; Suk, J.E.; Semenza, J.C. Adaptation to the infectious disease impacts of climate change.
Clim. Chang. 2013, 118, 355–365. [CrossRef]

30. Kahlke, R. Generic qualitative approaches: Pitfalls and benefits of methodological mixology. Int. J.
Qual. Methods 2014, 13, 37–52. [CrossRef]

31. Sharan, B.M. Qualitative Research: A Guide to Design and Implementation; John Wiley & Sons: San Francisco,
CA, USA, 2009.

32. Azuma, K.; Ikeda, K.; Kagi, N.; Yanagi, U.; Hasegawa, K.; Osawa, H. Effects of water-damaged homes after
flooding: Health status of the residents and the environmental risk factors. Int. J. Environ. Health Res. 2014, 4,
158–175. [CrossRef]

33. Anderson, D. Enduring drought then coping with climate change: Lived experience and local resolve in
rural mental health. Rural Soc. 2009, 1, 340–352. [CrossRef]

34. Tunstall, S.; Tapsell, S.; Green, C.; Floyd, P.; George, C. The health effects of flooding: Social research results
from England and Wales. J. Water Health 2006, 4, 365–380. [CrossRef] [PubMed]

35. Ramsay, T.; Manderson, L. Resilience, spirituality and posttraumatic growth: Reshaping the effects of climate
change. In Climate Change and Human Well-Being: Global Challenges and Opportunities; Weissbecker, I., Ed.;
Springer: Washington, DC, USA, 2011; pp. 165–184.

36. Edwards, T.; Wiseman, J. Climate change, resilience and transformation: Challenges and opportunities for
local communities. In Climate Change and Human Well-Being; Springer: New York, NY, USA, 2011; pp. 185–200.

37. Government of Canada. Social Determinants of Health. Available online: Availableonline:http://cbpp-pcpe.
phac-aspc.gc.ca/public-health-topics/social-determinants-of-health/ (accessed on 12 July 2018).

38. Costello, A.; Abbas, M.; Allen, A.; Ball, S.; Bell, S.; Bellamy, R.; Lee, M. Managing the health effects of climate
change. Lancet 2009, 373, 1693–1733. [CrossRef]

39. Hancock, T.; Spady, D.W.; Soskolne, C.L.; Global change and public health: Addressing the ecological
determinants of health. Canadian Public Health Association. Available online: https://cpha.ca/sites/default/
files/assets/policy/edh-brief.pdf (accessed on 12 June 2018).

40. Berry, H. Pearl in the oyster: Climate change as a mental health opportunity. Australas. Psychiatry 2009, 17,
453–456. [CrossRef] [PubMed]

41. Ebi, K.L.; Semenza, J.C. Community-based adaptation to the health impacts of climate change. Am. J.
Prev. Med. 2008, 1, 501–507. [CrossRef]

42. Aldrich, D.P. Building Resilience: Social Capital in Post-Disaster Recovery; University of Chicago Press: Chicago,
IL, USA, 2012.

43. LaLone, M.B. Neighbors helping neighbors: An examination of the social capital mobilization process for
community resilience to environmental disasters. J. Appl. Soc. Sci. 2012, 6, 209–237. [CrossRef]

44. Berry, H.L.; Shipley, M. Longing to Belong: Personal Social Capital and Psychological Distress in An Australian
Coastal Region; Department of Families, Housing, Community Services and Indigenous Affairs: Canberra,
Australia, 2009.

http://dx.doi.org/10.3390/ijerph15122626
http://www.ncbi.nlm.nih.gov/pubmed/30477122
http://dx.doi.org/10.1377/hlthaff.2011.0071
http://www.ncbi.nlm.nih.gov/pubmed/21555476
http://dx.doi.org/10.1289/ehp.8430
http://dx.doi.org/10.1016/j.envsci.2008.02.001
http://dx.doi.org/10.1089/env.2009.0031
http://dx.doi.org/10.1007/s10584-012-0648-5
http://dx.doi.org/10.1177/160940691401300119
http://dx.doi.org/10.1080/09603123.2013.800964
http://dx.doi.org/10.5172/rsj.351.19.4.340
http://dx.doi.org/10.2166/wh.2006.031
http://www.ncbi.nlm.nih.gov/pubmed/17036844
Available online: http://cbpp-pcpe.phac-aspc.gc.ca/public-health-topics/social-determinants-of-health/
Available online: http://cbpp-pcpe.phac-aspc.gc.ca/public-health-topics/social-determinants-of-health/
http://dx.doi.org/10.1016/S0140-6736(09)60935-1
https://cpha.ca/sites/default/files/assets/policy/edh-brief.pdf
https://cpha.ca/sites/default/files/assets/policy/edh-brief.pdf
http://dx.doi.org/10.1080/10398560903045328
http://www.ncbi.nlm.nih.gov/pubmed/20001365
http://dx.doi.org/10.1016/j.amepre.2008.08.018
http://dx.doi.org/10.1177/1936724412458483


Int. J. Environ. Res. Public Health 2019, 16, 1583 12 of 13

45. Greene, R.R. Resilience as effective functional capacity: An ecological-stress model. J. Hum. Behav. Soc. Environ.
2014, 24, 937–950. [CrossRef]

46. Osofsky, J.D.; Osofsky, H.J.; Kronenberg, M. The aftermath of Hurricane Katrina: Mental health considerations
and lessons learned. In Helping Families and Communities Recover from Disaster: Lessons Learned from
Hurricane Katrina and Its Aftermath; Kilmer, R.P., Gil-Rivas, V.R., Tedeschi, G., Calhoun, L.G., Eds.;
American Psychological Association: Washington, DC, USA, 2010; pp. 241–263.

47. Zwiebach, L.; Rhodes, J.; Roemer, L. Resource loss, resource gain, and mental health among survivors of
Hurricane Katrina. J. Trauma. Stress 2010, 23, 751–758. [CrossRef] [PubMed]

48. Whaley, A.L. Trauma among survivors of Hurricane Katrina: Considerations and recommendations for
mental health care. J. Loss Trauma 2009, 14, 459–476. [CrossRef]

49. Bajayo, R. Building community resilience to climate change through public health planning. Health Promot. J.
Aust. 2012, 23, 30–36. [CrossRef]

50. Goldner, E.M.; Bilsker, D.; Jenkins, E. A Concise Introduction to Mental Health in Canada; Canadian Scholars’
Press: Toronto, ON, Canada, 2016.

51. Rodriguez, J.J.; Kohn, R. Use of mental health services among disaster survivors. Curr. Opin. Psychiatry 2008,
21, 370–378. [CrossRef]

52. Bassilios, B.; Reifels, L.; Pirkis, J. Enhanced primary mental health services in response to disaster. Psychiatr.
Serv. 2012, 63, 868–874. [CrossRef] [PubMed]

53. Balbus, J.; Berry, P.; Brettle, M.; Jagnarine-Azan, S.; Soares, A.; Ugarte, C.; Varangu, L.; Prats, E.V. Enhancing
the sustainability and climate resiliency of health care facilities: A comparison of initiatives and toolkits. Rev.
Panam. Salud Pública 2016, 40, 174–180.

54. Alberta Government. Alberta Helps Families Cope with Emotional Impact of Floods. Available online:
https://www.alberta.ca/release.cfm?xID=3523164740483-D80A-5566-F819A0C841FEDDEA (accessed on
25 August 2018).

55. Public Safety Canada. The Canadian Disaster Database. Available online: http://www.publicsafety.gc.ca/cnt/
rsrcs/cndn-dsstr-dtbs/index-eng.aspx (accessed on 1 January 2018).

56. Stanke, C.; Murray, V.; Amlôt, R.; Nurse, J.; Williams, R. The effects of flooding on mental health: Outcomes
and recommendations from a review of the literature. PLoS Curr. 2012, 4. [CrossRef]

57. Alberta Health Services. North Zone Mental Health and Wellness Recovery Services Executive Summary for
Albertans Impacted by the 2016 Fort McMurray Wildfire. Available online: http://asset.rmwb.ca/files/Mental-
Health-Response-FMM-Wildfire-Recovery.pdf (accessed on 13 July 2018).

58. Waddington, K.; Varangu, L.; Berry, P.; Paterson, J. Preparing for the health impacts of climate change: How
ready is your health care organization? J. Can. Healthc. Eng. Soc. 2013, 1, 34–39.

59. Levison, M.; Butler, A.; Rebellato, S.; Armstrong, B.; Whelan, M.; Gardner, C. Development of a climate change
vulnerability assessment using a public health lens to determine local health vulnerabilities: An Ontario
health unit experience. Int. J. Environ. Res. Public Health 2018, 15, 2237. [CrossRef] [PubMed]

60. Natural Resources Canada (NRCAN). Canada in a Changing Climate: Science and Information
Products. Available online: https://www.nrcan.gc.ca/environment/impacts-adaptation/19922 (accessed
on 12 June 2018).

61. UNISDR. The Human Cost of Weather Related Disasters 1995–2015. Available online: https://www.unisdr.
org/2015/docs/climatechange/COP21_WeatherDisastersReport_2015_FINAL.pd (accessed on 1 August 2018).

62. Zhao, X.; Maibach, E.; Gandy, J.; Witte, J.; Cullen, H.; Klinger, B.; Rowan, K.; Pyle, A. Climate change
education through TV weathercasts: Results of a field experiment. Bull. Am. Meteorol. Soc. 2014, 95, 117–130.
[CrossRef]

63. Davis, S. Community Mental Health in Canada, Revised and Expanded Edition: Theory, Policy, and Practice;
UBC Press: Toronto, ON, Canada, 2013.

64. Wang, P.S.; Gruber, M.J.; Powers, R.E.; Schoenbaum, M.; Speier, A.H.; Wells, K.B.; Kessler, R.C. Mental health
service use among Hurricane Katrina survivors in the eight months after the disaster. Psychiatr. Serv. 2007,
58, 1403–1411. [CrossRef]

65. Adger, W.N.; Barnett, J.; Chapin, F.S., III; Ellemor, H. This must be the place: Underrepresentation of identity
and meaning in climate change decision-making. Glob. Environ. Politics 2011, 11, 1–25. [CrossRef]

66. Ford, J.D. Indigenous health and climate change. Am. J. Public Health 2012, 102, 1260–1266. [CrossRef]

http://dx.doi.org/10.1080/10911359.2014.921589
http://dx.doi.org/10.1002/jts.20579
http://www.ncbi.nlm.nih.gov/pubmed/21171136
http://dx.doi.org/10.1080/15325020902925480
http://dx.doi.org/10.1071/HE12030
http://dx.doi.org/10.1097/YCO.0b013e328304d984
http://dx.doi.org/10.1176/appi.ps.201100534
http://www.ncbi.nlm.nih.gov/pubmed/22707018
https://www.alberta.ca/release.cfm?xID=3523164740483-D80A-5566-F819A0C841FEDDEA
http://www.publicsafety.gc.ca/cnt/rsrcs/cndn-dsstr-dtbs/index-eng.aspx
http://www.publicsafety.gc.ca/cnt/rsrcs/cndn-dsstr-dtbs/index-eng.aspx
http://dx.doi.org/10.1371/4f9f1fa9c3cae
http://asset.rmwb.ca/files/Mental-Health-Response-FMM-Wildfire-Recovery.pdf
http://asset.rmwb.ca/files/Mental-Health-Response-FMM-Wildfire-Recovery.pdf
http://dx.doi.org/10.3390/ijerph15102237
http://www.ncbi.nlm.nih.gov/pubmed/30322040
https://www.nrcan.gc.ca/environment/impacts-adaptation/19922
https://www.unisdr.org/2015/docs/climatechange/COP21_WeatherDisastersReport_2015_FINAL.pd
https://www.unisdr.org/2015/docs/climatechange/COP21_WeatherDisastersReport_2015_FINAL.pd
http://dx.doi.org/10.1175/BAMS-D-12-00144.1
http://dx.doi.org/10.1176/ps.2007.58.11.1403
http://dx.doi.org/10.1162/GLEP_a_00051
http://dx.doi.org/10.2105/AJPH.2012.300752


Int. J. Environ. Res. Public Health 2019, 16, 1583 13 of 13

67. Harper, S.L.; Edge, V.L.; Ford, J.; Willox, A.C.; Wood, M.; McEwen, S.A.; Namanya, D.B. Climate-sensitive
health priorities in Nunatsiavut, Canada. BMC Public Health 2015, 15, 605. [CrossRef]

68. Canadian Mental Health Association. Supporting Mental Health Is Good for Business. Available online:
http://ottawa.cmha.ca/news/supporting-mental-health-is-good-for-business/ (accessed on 12 July 2018).

69. CMHA. Mental Health in the Balance: Ending the Health Care Disparity in Canada. Available online:
https://cmha.ca/news/ending-health-care-disparity-canada (accessed on 20 September 2017).

70. Public Safety Canada. Emergency Management Strategy for Canada: Towards a Resilient 2030.
Available online: https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/mrgncy-mngmnt-
strtgy-en.pdf (accessed on 3 March 2019).

71. Canadian Psychological Association. Resources for Responding to Emergencies and Disasters.
Available online: https://cpa.ca/public/emergencies/resources/ (accessed on 20 September 2017).

72. Government of Canada. Climate Change and Health Adaptation Program. 2018. Available online:
https://www.sac-isc.gc.ca/eng/1536238477403/1536780059794 (accessed on 1 July 2018).

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1186/s12889-015-1874-3
http://ottawa.cmha.ca/news/supporting-mental-health-is-good-for-business/
https://cmha.ca/news/ending-health-care-disparity-canada
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/mrgncy-mngmnt-strtgy-en.pdf
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgncy-mngmnt-strtgy/mrgncy-mngmnt-strtgy-en.pdf
https://cpa.ca/public/emergencies/resources/
https://www.sac-isc.gc.ca/eng/1536238477403/1536780059794
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Results 
	Mental Health Risks and Impacts of Climate Change 
	Unequal Risks and Impacts 
	Response Interventions 
	Exploring Psychosocial Adaptation Opportunities 

	Discussion 
	Social Capital 
	Sense of Community 
	Government Assistance 
	Access to Care: Financial 
	Access to Care: Physical 
	Community Preparedness 
	Intersectoral/Transdisciplinary Collaboration 
	Vulnerability and Adaptation Assessments 
	Communication and Outreach 
	Mental Health Literacy 
	Cultural Relevancy 

	Conclusions 
	References

