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Abstract

Mental health professionals (MHPs) are on the frontlines of
assisting clients with mental health impacts of climate change (CC),
yet challenges to their practice and required resources have not been
adequately explored. A cross-sectional online knowledge, attitudes
and practice (KAP) survey was conducted with active, licensed MHPs
across the State of Minnesota (n=517). Fifty-four questions were
divided into sections on socio-demographics, knowledge and atti-
tudes, familiarity with emerging terminology, practice behaviors and
experiences, and needs for professional resources and training. Most
MHPs agreed that CC is an important problem impacting mental
health (81.6%), with many (61.0%) already observing these im-
pacts. More than half (51.8%) report that clients would consider
discussing CC as part of their treatment. Yet fewer (32.9%) feel well-
prepared to have this discussion. A small proportion of MHPs are
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familiar with resources to assist with assessment (15.0%) and
treatment (18.3%), but only 10.2% have made use of these tools
with their clients. Results from this comprehensive survey under-
score the need for interdisciplinary research and practice com-
munities to design and implement assessment, intervention, and
evaluation tools that address the broad impacts of CC on help-
seeking clients. Key Words: Climate change—Mental health—Mental
health professionals—KAP survey—Ecoanxiety—Climate anxiety

Introduction
limate change poses numerous threats to mental health.
Studies have identified three pathways linking climate
change to negative mental health impacts: (1) direct ex-
posure to climate-related disasters (e.g., flooding, drought,
or extreme heat events); (2) disruption to major determinants of
health (e.g., loss of livelihood or cultural traditions); and (3) awareness of
climate change as an existential threat (Charlson et al., 2021; Cianconi,
Betro, & Janiri, 2020; Gibson, Barnett, Haslam, & Kaplan, 2020; Hayes,
Berry, €& Ebi, 2019; Panu, 2020; Thoma, Rohleder, & Rohner, 2021).
These pathways may overlap and lead to compounded impacts on an
individual or even an entire community, such as farmers burdened with
decadal drought (Ellis & Albrecht, 2017) or Inuit communities experi-
encing loss of sea ice and winter warmin\g (Dean €t Stain, 2010). How
these climate-related stressors manifest depends on the individual and
their access to quality health care, social networks, coping resources,
access to nature, and other health determinants, such as income and
education. Existing research has identified some mental health condi-
tions linked to climate change, such as psychological distress, grief re-
actions, depression, post-traumatic stress, interpersonal conflicts, drug or
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alcohol abuse, loss of identity, and suicidal ideation (Dean & Stain, 2010;
Ducy &t Stough, 2021; Ellis & Albrecht, 2017; Gibson et al., 2020; Heo,
Lee, €t Bell, 2021; Liu et al., 2021; Matthews et al., 2019; Middleton et al.,
2020; Reyes, Carmen, Luminarias, Mangulabnan, & Ogunbode, 2021).

It is widely recognized that climate-related mental health impacts
are inequitably distributed across geographies, demographics, and
cultures, and research in collaboration with affected populations is
essential to develop effective interventions (Dean & Stain, 2010;
Hayes, Blashki, Wiseman, Burke, & Reifels, 2018; Parry et al., 2019).

Mental health professionals (MHPs), such as psychologists, psy-
chiatrists, licensed clinical social workers, family therapists, and
advance practice nurses, are in a powerful position to mitigate cli-
mate change impacts on their clients and, depending on their en-
gagement in the broader service community, on society. However,
MHPs face several significant challenges.

First, climate change is not the only population-level mental health
crisis facing the nation. The COVID-19 pandemic and resulting eco-
nomic recession has contributed to a 30% increase in anxiety and
depressive disorders (Panchal, Kamal, Cox, & Garfield, 2021). Accord-
ing to a 2020 American Psychological Association (APA) survey, 74%
of responding psychologists said they were seeing more patients with
anxiety disorders compared with pre-pandemic, and 60% said they
were seeing more patients with depressive disorders (APA, 2020a).

However, the rising swell of mental health issues is being met with
a shortage of MHPs. A 2009 study reported that 77% of U.S. counties
are experiencing a severe shortage of MHPs, and two-thirds of pri-
mary care physicians report struggling to get psychiatric services
for their patients (Thomas, Ellis, Konrad, Holzer, & Morrissey, 2009).
The APA survey showed that more than 4 in 10 psychologists (41%)
said that they felt burned out and 30% said that they have not been
able to meet the demand for treatment from their patients (APA, 2020a).

Finally, though awareness of climate change-related impacts on
mental health is increasing, outside of the small but growing number
of MHPs taking an ecopsychological approach, it is still a relatively
new issue. It is unknown to what extent the intersection of climate
change and mental health is included in counseling curriculum or
training programs, or what professional resources MHPs need to
address climate-related impacts with their clients.

To address this challenge, the current study explored how MHPs
are encountering climate change in their practices, how well prepared
they feel to work with clients on climate-related mental health issues,
and what resources they need to be effective. This study used the
Knowledge, Attitude and Practices (KAP) survey design to collect
both quantitative and qualitative information from MHPs licensed to
practice in the State of Minnesota.
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According to the World Health Organization (WHO), KAP
studies are used to identify a person’s thoughts and beliefs, skills,
and practice behaviors regarding a specific topic (WHO, 2008).
KAP studies also help to identify gaps or deficits in available
information or professional resources, barriers to these resources,
and opportunities for addressing the stated needs of respondents
(Zhao et al., 2019).

Focusing on MHPs as a study population not only capitalizes on
their position on the frontlines of addressing mental health impacts
among help-seeking clients, but it also allows an assessment of the
current knowledge base among a population of practitioners and
their access to professional support and strategies related to client
treatment. Findings of this study will help educational institutions,
state agencies, licensing boards, and other mental health organiza-
tions with developing curriculum and other guidance materials to
support professionals in their approach to addressing climate-related
mental health impacts with their clients. Further, study results
demonstrate that climate change is broadly impacting population-
level mental health and therefore requires a robust exploration of
mental health strategies to bolster community resilience.

Materials and Methods
Study design

A cross-sectional survey study was conducted among MHPs in
Minnesota from October to November 2019. Participants were
recruited through state-based professional organizations and li-
censing boards. The following organizations and boards agreed to
share the survey with their membership: Minnesota Psychological
Association, Minnesota Board of Psychology, Minnesota Board of
Social Work, Minnesota Board of Marriage and Family Therapy,
and the Minnesota Board of Nursing. Participation in the study was
voluntary and anonymous.

Only professionals who were licensed or certified to provide
mental health therapy or counseling services as defined under Min-
nesota Statute 245.462, Subdivision 18 were eligible to participate.
Of those responding, only professionals currently seeing clients at the
time of the study were included in the final analysis. The sample size
was determined using 2019 estimates for the number of MHPs per
Minnesota resident (MHA, 2021), an expected response rate of 80%, a
margin of error of 5%, and a confidence interval of 95%. The mini-
mum sample size estimated for the study was 371.

Survey tool
We utilized a KAP survey design to collect both quantitative
and qualitative information from licensed MHPs. There are many
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examples of KAP surveys used to collect information from health care
providers on a range of topics, including climate change (May €& Noel,
2019; Ryan, Dubrow, & Sherman, 2020; Shezi et al., 2019; WHO, 2008;
Yang et al., 2018). For this study, KAP survey questions were developed
by a panel with expertise in mental health, climate and health, and
epidemiology. The survey was then piloted by six volunteers consisting
of licensed mental health care providers and an epidemiologist.

The final survey had 54 items divided into sections related
to socio-demographics, knowledge and attitudes regarding climate
change and mental health impacts, practice behaviors and experience
regarding climate impacts on client mental health, and access to
professional resources (Supplementary Data).

The survey included a mix of 5-point Likert scales and multiple-
choice questions. Free text questions gathered qualitative data to
supplement several answer choices and to provide an opportunity for
respondents to clarify or expand on their selections. These responses
were reviewed and coded for common themes, using a modified
thematic analysis approach. Two of the study authors separately
reviewed the data for themes and came up with similar thematic
groupings. The self-administered survey was provided online using
Verint analytics software (Verint EFM Version 15.3 FP3) through the
Minnesota Department of Health (MDH) website.

Results
Sample population

A total of 770 licensed MHPs responded to the survey. Of these,
517 were actively seeing clients at the time of the survey and
therefore enrolled in the final sample. Answers from partially com-
pleted surveys were included in the analysis, particularly since de-
scriptive analyses were conducted on each individual question, but
the changes in sample size (i.e., change in n) are noted in the data
tables. The majority (53.9%) of respondents were psychologists or
social workers, and most (52.8%) had been practicing for at least 15
years (Table 1).

Almost half of the respondents (45.9%) saw on average 16-30
clients weekly (Supplementary Data). Most respondents concentrated
their practice on adult clients (56.4%), whereas 42.2% noted that they
see mainly children or a mix of both. Most respondents saw clients
who live in urban (38.7%) or suburban (32.4%) areas, but 23.1%
served clients from rural areas and 3.6% from tribal areas.

Survey responses on knowledge and attitudes

A large majority of respondents agreed that climate change is a
very important problem (82.5%) that will impact mental health
(81.6%) (Fig. 1). More than half (61.0%) have already observed these

Table 1. Characteristics of Survey Respondents

and Their Clients, n (%)

Current mental health provider license (n=534)

LICSW, LSW (social work) 130 (24.3)
LMFT (marriage and family) 94 (17.6)
LPCC (clinical counselor) 8 (1.5)
LP psychologist 158 (29.6)
LP psychiatrist 7 (1.3)
Other (e.g., RN, NP, etc) 137 (25.7)
Client base (n=509)
Mainly adults 287 (56.4)
Mainly children 73 (14.3)
Both 142 (27.9)
Other 7 (1.4)
Years in practice (n=512)
0-<5 years 77 (15.0)
+5-<15 years 165 (32.2)
15-<25 years 110 (21.5)
25 or more years 160 (31.3)
Practice setting (n=575)
Outpatient clinic 262 (45.6)
Hospital 107 (18.6)
Office 61 (10.6)
School/university 64 (11.1)
Other (e.g., nursing home, virtual counseling, etc.) 81 (14.1)
Client residence (n="757)
Tribal 27 (3.6)
Urban 293 (38.7)
Rural 175 (23.1)
Suburban 245 (32.4)
Other 17 (2.2)

LICSW, licensed independent clinical social worker; LMFT, licensed marriage and
family therapist; LP, licensed psychologist; LPCC, licensed professional clinical
counselor; LSW, licensed social worker; NP, nurse practitioner; RN, registered
nurse.
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Climate change is a very important problem. 5% 16% 66%

Factors and conditions associated with climate change will impact

mental health. GG 23% 57%

As a mental health professional, | am concerned about impacts on
the mental health of my clients from factors and conditions
associated with climate change.

11% 38% 34%

| have observed signs of climate change impacting mental health. 20% 32% 28%

| believe it is important for people to understand the impact on
mental health from factors and conditions associated with climate
change.

6% 4% 38% 41%

| believe that collective, community responses are important to help
people cope with the impacts on mental health from factors and

11% 38% 39%
conditions associated with climate change.

0% 25% 50% 75% 100%
B Strongly disagree [l Disagree Neither agree nor disagree Agree Strongly agree [l blanks

Fig. 1. Knowledge and attitudes regarding climate change and mental health.

impacts. A large majority (80.4%) of respondents believe that it is terms are used within both the popular press and the research liter-
important for people to understand the impact on mental health from ature. Survey participants indicated their level of familiarity with five
climate change, and that community responses are important to help of the terms most used to describe the mental/emotional distress
individuals cope with these impacts (78.0%). caused by awareness of and/or experience with the changing climate.

Because the mental health impact from climate change is receiving Participants indicated highest familiarity with “climate anxiety,”
increasing attention from a variety of research perspectives, different with approximately 69% responding “familiar” or “very familiar” (Fig. 2).

Solastalgia
Ecogrief
Ecoanxiety
Climate grief

Climate anxiety

B Not at all familiar [ Familiar Very familiar [l blanks

Fig. 2. Familiarity with terms describing climate-related mental health impacts.
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Survey responses on practice

Approximately three-quarters (72.0%) of respondents report that
they are concerned about climate-related impacts on the mental
health of their clients (Fig. 1). More than half of the respondents
report that some of their clients have expressed concerns about cli-
mate change, either directly (55.0%) (Fig. 3) or indirectly through
conditions, such as flood or winter warming (57.1%) (Supplementary
Data). A small majority (51.8%) of MHPs report that some of their
clients would be open to discussing the impact of climate change on
their mental health as part of their treatment.

However, less than a third (32.9%) report feeling well prepared to
discuss mental impacts from climate change with their clients
(Supplementary Data), even though a larger proportion (40.6%) have
already had these discussions. Fewer practitioners report that they
feel like they do a good job of discussing the issue with their clients
(22.2%). Regarding efficacy and opportunity, most respondents agree
that MHPs are positioned to help clients both understand (66.4%)
(Supplementary Data) and cope (76.5%) with climate-related impacts
on mental health. Slightly less, although still a majority, agree that

| have discussed the mental health impacts of climate change
with clients.

| feel that | do a good job of discussing the mental health
impacts of climate change with clients.

Some of my clients would be open to discussing the impact of
climate change and related factors and conditions on their
mental health as part of their treatment.

Some of my clients have expressed concerns about climate
change directly.

Mental health professionals are positioned to help clients
cope with impacts on their mental health from factors and
conditions associated with climate change.

Mental health professionals are positioned to help

communities cope with impacts on their mental health from —§2

factors and conditions associated with climate change.

B Strongly disagree M Disagree

9%

4% 8%

Neither agree nor disagree M Agree

MHPs are positioned to help the larger community with both un-
derstanding (57.9%) (Supplementary Data) and coping (61.7%) with
climate-related impacts on population-level mental health.

A key objective of the survey was to assess the availability of
climate-related practice resources for MHPs. A small proportion
of respondents report being familiar with tools and resources that
are intended to assist with client assessment (15.0%) and treat-
ment (18.3%) (Fig. 4). Less are aware of community-level resources
(13.5%), and only 10.2% have made use of these tools to help their
clients address the mental impacts of climate change.

Survey responses on client-centered impacts

MHPs were given a list of mental health outcomes linked to cli-
mate change in existing literature and asked to note how often
they see evidence of these climate-related outcomes in their clients
(Fig. 5). More than half of the respondents reported seeing evidence
sometimes or often of generalized anxiety (66.6%), depression
(62.5%), and chronic psychological distress (55.8%), and almost half
(47.9%) noted grief reactions. More than a third (34.4%) of

9%

9% 16%

we |

13% : 18%

Strongly agree M blanks

Fig. 3. Practice-related statements regarding climate change and mental health.
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| am familiar with tools and resources that are intended to
assist mental health professionals with treating clients
who might suffer from impacts related to climate change
factors and conditions.

| am familiar with tools and resources that are intended to
assist mental health professionals with assessing clients
who might suffer from impacts related to climate change
factors and conditions.

| am aware of other community level resources, besides
one-on-one counseling, that can help individuals cope

with mental health impacts from climate change factors
and conditions

| already have made use of tools and resources to help
clients address the mental health impacts of climate
change factors and conditions.

B Strongly disagree M Disagree [ Neither agree nor disagree [ Agree Strongly agree M blanks

Fig. 4. Statements regarding professional resources.
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Generalized anxiety 17% 31% -
Depression 20% 27% .

Chronic psychological distress 22% 17% -
Grief reactions 26% 13% -

Drug or alcohol abuse 36% 11% -

Post-traumatic stress disorder 43% 8%

Loss of identity or decreased

{]
sense of self 36% 6% -

Suicidal ideation or attempts 48% 7%

Domestic or interpersonal

0,
conflicts 34% 9%

B Never M Rarely M Sometimes Often M Not Sure W blanks

Fig. 5. Observed climate-related mental health impacts.
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respondents reported seeing evidence of domestic or interpersonal
conflicts, and almost a third (31.4%) saw evidence of drug and al-
cohol abuse. Slightly less saw evidence of post-traumatic stress
disorder (29.4%). More than a quarter have seen evidence of loss of
identity (27.2%), and more than one-fifth (22.0%) have seen evidence
of suicidal ideation and attempts.

Survey responses on populations disproportionately
impacted by climate change

As some populations are disproportionately impacted by cli-
mate change (Gamble et al., 2016), we posed the following state-
ment to survey participants, “Some populations are more vulnerable
to experiencing mental health impacts related to climate change.” Of
those responding (n=507), the majority (78.7%) either agree or
strongly agree with the statement (Supplementary Data). In addi-
tion, MHPs were asked to list populations they view as more vul-
nerable. These open-ended responses were grouped independently
by two of the researchers. Supplementary Figure S1 displays
those populations that were listed most often, including those with
low income or limited access to resources (22%), followed by out-
door workers/farmers and those with existing mental health issues
(each 10%).

Survey responses on professional resources

A major goal of this study was to gather information on the needs
and barriers confronting MHPs regarding climate impacts on their
clients. Participants were able to type their own response to the
question, “What barriers do you face in assisting clients who might
suffer from mental health impacts related to climate change?” In-
dependent coding by two researchers resulted in nine categories that
captured 88.6% of the responses, with 11% of responses falling into
an “other” category (Supplementary Fig. S2).

Of those responding (n=7390), the most common answer was a lack
of information and resources to assist with client treatment. Other
commonly noted barriers included generalized complacency or
hopelessness in the broader community and the client’s own lack of
awareness or resistance to climate change as an issue of concern
(Supplementary Fig. S2).

Survey respondents were also asked to provide responses about the
types of information they would like to receive related to mental
health impacts of climate change, and through what delivery method
they would like to receive this information. Seventy percent of re-
sponses (n=514) indicated interest in receiving more information on
the mental health impacts related to climate change (Supplementary
Data), preferring published evidence in the literature followed closely

© MARY ANN LIEBERT, INC.

by treatment and assessment options (Supplementary Fig. S3). With
respect to delivery of the information, the top three preferred means
of receiving this information was through continuing education
courses, handouts or topic briefings targeted to MHPs, and free we-
binars (Supplementary Fig. S4).

Discussion

Our survey results provide compelling evidence that MHPs
view climate change as a serious problem, are concerned for the
impacts on mental health, and support collective, community-level
responses to help with coping. In addition, our results demon-
strate that MHPs need professional tools and resources to meet the
rising demands placed upon them by climate change. The MHPs
surveyed for this exploratory study represent a large professional
cohort from across the State of Minnesota who are actively work-
ing with clients.

Given their current licensure, required education, years of practice
experience, and trusted interactions with numerous clients, their
collective input provides a critical perspective. Meeting their needs
and responding to their input will advance response and resiliency to
these threats. The following discussion highlights key lessons learned
from survey respondents.

Impacts are happening now

“AsItype this, I think that anyone who cares about our planet is
vulnerable to the mental health impact of changing climate.”

“I work mainly with adolescents—who often express a sense of
hopelessness about their future due to the overwhelming and
seemingly ‘unfixable’ climate crisis.”

“I feel the same despair and anxiety that they do.”

MHPs agree that climate change is a threat to mental health, with
nearly three-quarters expressing concern about climate-related
mental health impacts among their own clients. More than half report
that they have already observed signs of these impacts. As noted by
Berry, Waite, Dear, Capon, & Murray (2018), “climate change is un-
likely to generate new classifications of psychiatric disorder, instead
aggravating well-known risk factors for already-existing disorders.”
Surveyed MHPs confirm a link between climate change and several
common mental health disorders and conditions, such as generalized
anxiety, depression, chronic distress, and grief reactions. Numerous
studies that directly assess affected populations confirm a link be-
tween climate change and these specific mental health outcomes
(Cruz, White, Bell, & Coventry, 2020; Gibson et al., 2020; Hrabok,
Delorme, & Agyapong, 2020; Mulchandani et al., 2020; Temte,
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Holzhauer, & Kushner, 2019; Woodhall-Melnik & Grogan, 2019).
However, most of these studies are focused on a limited population of
individuals directly impacted by climate-related disasters, particu-
larly floods.

An evidence-based pathway linking negative mental health im-
pacts to the direct experience of acute climate-related disasters
and extreme events appears firmly established in the literature
(Charlson et al., 2021; Cianconi et al., 2020). Less studied is the
pathway linking mental health impacts to more generalized, chronic
exposure to climate changes, which could impact a far greater
number of people. This pathway is not grounded in the direct ex-
perience of a specific climate hazard. Instead, it is mediated by fac-
tors such as an “overarching awareness of climate change and the
risks it poses” (Hayes et al., 2019), “abstract knowledge of future
climate change threats” (Gibson et al., 2020), or “recognition of a
changing climate, frustration over the lack of action on global
warming, and a sense of remorse or dread about the future” (Temte
et al,, 2019).

The Yale series “Climate Change in the American Mind” (April
2020) surveys the general population on climate-related knowledge,
attitudes, and beliefs. Recent surveys include questions on the as-
sociation between climate change and psychological harm, such as
“How strongly do you feel each of the following emotions when you
think about the issue of global warming?” Americans report feeling
the following negative emotions very to moderately strong: angry
(40%), helpless (39%), afraid (35%), anxious (34%), hopeless (28%),
and depression (24%) (Leiserowitz et al., 2020).

A 2020 public opinion poll by the American Psychiatric Asso-
ciation showed that more than two-thirds (68%) of Americans are
somewhat or extremely anxious about climate change, and it is most
prevalent among those aged 18-34 (APA, 2020b). At least 47% of
young adults report that their concerns about climate change are
serious enough to impact their daily lives (APA, 2021). These results
provide insight into the less acute, event-specific impact of climate
change on mental wellness in the general population and corroborate
MHPs in our survey that report observing negative mental health
impacts in many of their treatment-seeking clients.

A potential challenge to studying the more abstract, “existen-
tial” pathway between climate change and mental health is termi-
nology (Panu, 2020). As awareness of this pathway grows among
researchers and practitioners, so do the number of terms to describe
these mental health impacts and the need to differentiate their ex-
perience from other potential causes (Comtesse, Ertl, Hengst, Rosner,
& Smid, 2021; Galway, Beery, Jones-Casey, € Tasala, 2019; Panu,
2020).

20 ECOPSYCHOLOGY MARCH 2023

MHPs in this study vary considerably on familiarity with terms
associated with climate change, which may create confusion when it
comes to assessment, intervention, and evaluation (Stanley, Hogg,
Leviston, & Walker, 2021). Further, a majority were not at all familiar
with terms, such as “climate grief,” “ecogrief,” and “solastalgia.”
Solastalgia is a relatively new concept that refers to distress caused by
the transformation and degradation of one’s home environment and
is gaining traction among researchers exploring the emotional di-
mensions of climatic and environmental change (Albrecht, 2005;
Galway et al., 2019).

However, given that researchers often rely on assessment tools and
practitioner feedback for determining mental health impacts, the
utility of this term, and the others, is limited if it does not make it into
the clinical lexicon. Some have called for the development of more
clinical tools to measure these concepts to facilitate consistency in
understanding of such terms in clinical practice and allow for em-
pirical differentiation between them, for example, ecogrief versus
eco-anxiety (Comtesse et al., 2021; Stanley et al., 2021).

Further, language facilitates the expression of observations,
thoughts, feelings, and needs (Lindquist, MacCormack, & Shablack,
2015). Language is relational and as such can bring people together
by articulating a shared reality. Terms that capture mental and
emotional responses to climate change help coalesce understanding
between individuals, such as between MHPs and their clients, facil-
itate discussion with others in dedicated group settings (e.g., the Good
Grief Network [GGN]) and, by making the abstract more concrete,
advance the scrutiny of contributing factors and interventions by
researchers and journalists (GGN, 2021).

By becoming informed about these key terms and using them
when relevant in their practice, MHPs help facilitate coping con-
versations within their own practice and advance use of these terms
across broader society.

Lack of resources and plenty of barriers

“I do not have adequate training in how to assess for mental
health impacts related to climate change.”

“It feels overwhelming and scary to me, too. I'm unaware of
specific interventions other than general grief and trauma-related
interventions.”

More than 80% of MHPs in this study believe that it is important
for people to understand climate-related impacts on mental health.
Further, a majority agree that MHPs have a key role in helping both
individuals and communities understand and cope with these im-
pacts. However, less than one-third report feeling well prepared to
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discuss these impacts with their clients, and a consistent majority
lack familiarity with any professional tools and resources to address
these impacts. Although 41% of MHPs have discussed climate-
related mental impacts with their clients, only 220% feel that they do a
good job with this discussion.

One of the most compelling messages taken from this survey is that
although MHPs are open to addressing climate-related impacts on
client mental health, they do not feel that they have the training or
resources necessary to empower them professionally. The need to
prepare the mental health workforce to address impacts from climate
change and related hazards has been recognized by several trusted
organizations over the years, including the Intergovernmental Panel
on Climate Change (Pachauri & Reisinger, 2007), the APA (Swim
et al., 2009), and the National Wildlife Federation (Coyle & Van
Susteren, 2012).

Recent literature reviews on the link between climate change
and mental health further strengthen the call for more professional
resources for mental health providers (Bourque & Cunsolo Willox,
2014; Hayes et al., 2019; Palinkas, O'Donnell, Lau, & Wong, 2020).

MHPs in this study indicate a need for more published, profes-
sionally relevant literature on climate-related mental health impacts,
followed by assessment and treatment options. Though a strong re-
search literature exists on the emotional toll of environmental deg-
radation, it has, by and large, not reached practitioners. They prefer
receiving this information through continuing education courses,
followed by a topic brief targeted specifically for MHPs.

This is valuable feedback that state and local public health agen-
cies, universities, and other organizations providing mental health
courses and professional guidance can act upon immediately to ad-
dress the needs gap among MHPs and reflects the call for more evi-
dence in the published literature. Exactly what categories of evidence
MHPs are seeking was not explored in this study. However, an ex-
tensive literature review by Charlson et al. (2021) suggests that
although climate change and mental health is a rapidly growing area
of study, there is a need to accelerate research identifying specific
interventions and policies that have been proven effective at miti-
gating negative impacts.

The lack of information and professional resources was by far the
most frequently identified barrier MHPs report being faced when
assisting clients with climate-related mental impacts. Other fre-
quently identified barriers are intrinsic to clients themselves or the
broader community, including generalized complacency, hopeless-
ness, lack of knowledge, or awareness or outright resistance to cli-
mate change as an issue of concern. Notably, more than half of the
MHPs report that their clients have expressed concerns about climate

change, whereas fewer report that their clients would be open
to discussing the impact of climate change on their mental health
during treatment.

Results from the Yale study indicate that two out of three Amer-
icans (66%) say they are at least “somewhat worried” about global
warming (Leiserowitz et al., 2020), suggesting a growing trend to-
ward awareness, and perhaps openness, toward acknowledging cli-
mate change and mental health impacts. Further, although there is a
large body of research and guidance aimed at facilitating commu-
nications around climate change (CRED, 2014; Stanley et al., 2021;
van der Linden, 2015), results from this survey suggest that this in-
formation is not finding its way to practicing MHPs where it could
facilitate provider-client dialogue.

MHPs are part of a broader approach to mental health
and climate resiliency

“There needs to be more community education around how
people can advocate for themselves and their communities so that
they can feel empowered.”

“We need collective ways to fight drivers of climate change,
protect as much as we can and adapt to our changing environ-
ment.”

MHPs have an important role in supporting their clients’ ex-
periences of climate-related mental health issues, and in creating
a more diverse array of strategies and responses required for the
growing number of impacted people. More than 75% of survey re-
spondents agree that “collective, community responses are important
to help people cope” with climate-related impacts on mental health.
A majority also agree that MHPs are in a unique position to help
communities understand and cope with these impacts. Unfortuna-
tely, few respondents (13.5%) are aware of community-level re-
sources, besides one-on-one counseling, that can help people cope
with these impacts.

Cultivating climate resiliency at the individual level, includ-
ing mental and emotional resiliency, requires a systems-level ap-
proach (Berry et al., 2018). Although the primary goal of this
study was to identify the current needs of MHPs to advance their
ability to address climate-related mental health impacts with their
clients, it is important to put these needs in context of the
intersecting “micro-mezzo-macro” domains inherent in frameworks
such as Person-In-Environment (Kondrat, 2002) or Social Determi-
nants of Health (WHO, 2021), given that factors in each domain
can determine an individual’s ability to achieve and maintain men-
tal wellness.
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MHPs maintain an influential role within that system, but it
is often limited to the interpersonal “micro” domain. In advocating
for a systems approach to climate change and mental health, Berry
et al. (2018) argue that current research puts too much emphasis on
“inflating the importance of individuals, proximate factors, symp-
toms and illness” and underemphasizing the power of “opportunity
structures, social determinants, and service access” to determine a
person’s capacity to respond to therapeutic advice.

Climate change is disrupting norms across major areas of influ-
ence over human health and well-being. This has led many re-
searchers to argue in favor of scrutinizing contributing factors to
mental health at the societal level, particularly because these factors
are often disproportionately distributed across geographies, demo-
graphics, and culture (Hayes et al., 2019; Palinkas et al., 2020; Parry
et al,, 2019).

Climate-related mental health outcomes also disproportionately
impact those individuals and groups made more vulnerable by so-
cietal inequities and marginalization (Clayton, Manning, Speiser, &
Hill, 2021). More than 78% of MHPs in this study agree that some
populations are more vulnerable to experiencing climate-related
mental impacts. The population most frequently identified as vul-
nerable to these impacts by survey respondents included those with
low income or limited access to resources, followed by outdoor
workers/farmers, and those with existing mental health issues.

Several recent studies support these observations by MHPs in this
study (Clayton et al., 2021; Daghagh Yazd, Wheeler, & Zuo, 2019;
Liu, Liu, Fan, Liu, & Ding, 2018; Matthews et al., 2019). Qualitative
research by Middleton et al. (2020), Gibson et al. (2020), and Polain,
Berry, & Hoskin (2011) that center direct input by impacted com-
munities point to the need for population-specific mental health
adaptations and are pivotal for targeting effective response inter-
ventions for these groups.

Besides identifying factors and determinants contributing to
mental impacts, the type of community-based, qualitative approach
used by these authors has been successful at identifying protective
factors intrinsic to the community, such as strong social networks
and independence (Williams et al., 2013). These protective factors
signal opportunities to further bolster resiliency in the community
and consequently for affected individuals.

Both Palinkas et al. (2020) and Hayes et al. (2019) identify current
response interventions that are relevant across the micro-mezzo-
macro domains, such as policy responses to enhance funding and
access to mental health care, integration of mental health care into
disaster management plans, and mental health care training. Inherent
in these interventions is the notion of expanding the range of trained
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professionals that can provide mental health care, particularly as
societies are grappling with additional population-level mental
stressors, for example, the Covid pandemic. This concept of “task-
shifting,” where trained non-specialists, such as nurses, first re-
sponders, teachers, or spiritual leaders steward low intensity mental
health interventions, is effective in increasing access to services and
treating a range of mental health disorders, particularly in settings
with a shortage of MHPs (Palinkas et al., 2020).

Ecotherapy as a promising intervention approach

A majority of MHPs participating in this study said they lack fa-
miliarity with professional tools and resources to address climate-
related impacts on their clients. Fortunately, promising interventions
already exist, and many more are in development. Ecotherapy is a
psychotherapeutic approach involving nature-based interventions,
and it likely has strong relevance for addressing climate impacts
(Baudon & Jachens, 2021; Hasbach 2012; Palinkas et al., 2020).
Hasbach (2015) and others have described practices from ecotherapy
that help address climate change impacts on mental health, such as
broadening the scope of treatment to enhance an individual’s con-
nection with the natural world and “rewilding therapy” by taking
therapeutic work outdoors.

Numerous research studies document the multiple and profound
well-being benefits of spending time in nature. For example, it calms
anxiety and improves cognition (Bratman, Daily, Levy, & Gross,
2015), lowers stress (Shuda, Bougoulias, € Kass, 2020), and increases
positive affect (Yao, Chen, Wang, & Zhang, 2021). Ecotherapeautic
practices that promote deep connections to the natural world are
an immediate treatment option for MHPs working with climate-
impacted clients. Ecotherapy offers practical strategies for MHPs to
help clients overcome noted barriers to treatment and achieve “active
hope” (Hayes et al., 2018).

In addition, MHPs themselves are not immune from anxiety about
climate change or grief over ecological degradation, and ecotherapy
methods can be an important form of self-care for those who provide
care for others (Powers €& Engstrom, 2020).

Strengths and limitations

To the best of our knowledge, this is the first study to assess MHPs
for their knowledge, attitudes, and practice experiences regarding
mental health impacts from climate change. A major strength of
this work is the large number of licensed, currently practicing MHPs
who participated in the study. Surveying experienced MHPs for their
direct observations of climate-related impacts among treatment-
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seeking clients is one way to estimate population-level burden, since
mining medical records for diagnostic codes will not capture these
impacts (Hayes & Poland, 2018).

A limitation of this approach is that the results of the survey
are not representative of the general population, only those seeking
care. This client population may come to treatment with pre-existing
mental health disorders or concerns, positioning them to be more
vulnerable to additional negative impacts from climate-related
pressures. However, it appears that estimates of population burden
among treatment-seeking clients reported by our MHP cohort are
similar to those reported by the Yale (Leiserowitz et al., 2020) and
APA (APA, 2020b) surveys of the general population with regard to
prevalence of climate-related mental impacts.

Another strength of surveying MHPs is to assess their profes-
sional needs and gaps in resources. Universities, state agencies,
and professional organizations can use the results of this study to
respond to these needs immediately. However, there is still a lack
of understanding of how the role of MHPs connects to other
community-based mental health strategies. This study did not aim at
characterizing community-based strategies that may exist across the
“micro-mezzo-macro” domains, although surveyed MHPs recognized
their importance for addressing climate-related mental impacts. There
is a need for more publicized examples of these community-based
strategies, especially those that have been evaluated for efficacy and
are targeted to disproportionately impacted populations.

Another limitation of this study is that most respondents work
in urban or suburban areas and mainly treat adult clients. Further
research is needed to characterize climate-related mental impacts
among rural and tribal populations, as well as among youth clients,
particularly to inform the development of mental health care ap-
proaches and services for these groups.

Finally, this study included only Minnesota-based MHPs. Al-
though it is clear that climate change is already affecting Minnesota
through higher winter and nighttime temperatures and more extreme
rainfall events (Minnesota DNR, n.d.), these impacts are arguably less
likely to evoke the kinds of widespread anxiety and other negative
emotions than the impacts being felt in other areas of the country.
MHPs in states such as California experiencing severe and ongoing
drought may have a longer history of hearing climate worries from
patients and clients. These MHPs may have responded to our survey
quite differently than our Minnesota sample.

Conclusions
Climate change is no longer a psychologically distant, future
problem. More than half of the MHPs responding to our survey have

already observed signs of mental health impacts from climate change
on their clients. Despite this awareness, MHPs face several barriers to
adequately addressing their clients’ needs, with the foremost being a
lack of resources, tools, and training. Efforts are needed to identify
and develop effective intervention methods and other tools at both
the individual and community levels, as well as to train professionals
in related care-giving fields in assisting with mental health care.
Expanding interventions beyond individual-level treatment and the
types of professionals able to steward care may be especially im-
portant to meet the growing need of people suffering from the mental
health impacts of climate change.

Authors’ Contributions

Conceptualization, B.0.H., L.P., C.M., and K.K.R.; methodology,
B.0.H,, L.P., C.M., and K.K.R.; formal analysis, B.0.H., L.P., and C.M.;
investigation, B.0.H., L.P., C.M., and K.K.R.; resources, B.0.H., L.P,,
C.M., and K.K.R.; data curation, B.0.H., L.P., and C.M.; writing—
original draft preparation, B.0O.H., L.P., CM., K.V.J.-C,, and KK.R.;
writing—review and editing, B.0.H., L.P., C.M., K.V.J.-C., and K.K.R.;
visualization, B.0.H.; supervision, B.0.H., K.K.R.; project adminis-
tration, B.0.H., K.K.R. All authors have read and agreed to the pub-
lished version of the article.

Author Disclosure Statement
No competing financial interests exist.

Supplementary Material
Supplementary Data

Funding Information
No funding was received for this article.

REFERENCES

Albrecht, G. (2005). Solastalgia: A new concept in human health and identity.
Philosophy Activism Nature, 3, 41-55.

American Psychological Association (APA, 2020a). Patients with Depression and
Anxiety Surge as Psychologists Respond to the Coronavirus Pandemic.
Retrieved from  https://www.apa.org/news/press/releases/2020/11/telehealth-
survey-summary.pdf (accessed September 8, 2021).

American Psychiatry Association (APA, 2020b). APA Public Opinion Poll-Annual
Meeting 2020. Retrieved from https://www.psychiatry.org/newsroom/apa-
public-opinion-poll-2020 (accessed September 8, 2021).

Berry, H. L, Waite, T. D., Dear, K. B. G., Capon, A. G., & Murray, V. (2018). The case for
systems thinking about climate change and mental health. Nature Climate
Change, 8, 282-290.

Baudon, P., & Jachens, L. A. (2021). Scoping review of interventions for the
treatment of eco-anxiety. International Journal of Environmental Research and
Public Health, 18, 9636.

© MARY ANN LIEBERT, INC. ® VOL.15 NO.1 ® MARCH 2023 ECOPSYCHOLOGY 23



https://www.apa.org/news/press/releases/2020/11/telehealth-survey-summary.pdf
https://www.apa.org/news/press/releases/2020/11/telehealth-survey-summary.pdf
https://www.psychiatry.org/newsroom/apa-public-opinion-poll-2020
https://www.psychiatry.org/newsroom/apa-public-opinion-poll-2020

>
=
(=}
o]
S
©
ot
?
o)
o
5
L
<
N
~
-
I
o
®
£
3
o
=
Q.
T
8
£
S
8
g
Q
3
>
K2
9]
2
=y
)
X
S
>
2
g
g
[a]

HOPPE ET AL.

Bourque, F., & Cunsolo Willox, A. (2014). Climate change: The next challenge for
public mental health? International Review of Psychiatry, 26, 415-422.

Bratman, G., Daily, G. C, Levy, B. J, & Gross, J. J. (2015). The benefits of nature
experience: Improved affect and cognition. Landscape and Urban Planning,
138, 41-50.

Center for Research on Environmental Decisions (CRED) and ecoAmerica. (2014).
Connecting on climate: A guide to effective climate change communication.
New York, Washington, DC: CRED and ecoAmerica.

Charlson, F.,, Ali, S., Benmarhnia, T., Pearl, M., Massazza, A., Augustinavicius, J., &
Scott, J.G. (2021). Climate change and mental health: A scoping review.
International Journal of Environmental Research and Public Health, 18, 4486.

Cianconi, P., Betro, S., & Janiri, L. (2020). The impact of climate change on mental
health: A systematic descriptive review. Frontiers in Psychiatry, 11, 74.

Clayton, S., Manning, C. M., Speiser, M., & Hill, A. N. (2021). Mental health and our
changing climate: Impacts, inequities, responses. Washington, DC: American
Psychological Association, and ecoAmerica.

Comtesse, H., Ertl, V., Hengst, S. M. C, Rosner, R., & Smid, G. E. (2021). Ecological
grief as a response to environmental change: A mental health risk or functional
response? International Journal of Environmental Research and Public Health,
18, 734.

Coyle, K. J., & Van Susteren, L. (2012). The psychological effects of global warming
on the United States: And why the US mental health care system is not
adequately prepared. Reston, VA: National Wildlife Federation.

Cruz, J, White, P. C. L, Bell, A, & Coventry, P. A. (2020). Effect of extreme
weather events on mental health: A narrative synthesis and meta-analysis for
the UK. International Journal of Environmental Research and Public Health, 17,
8581.

Daghagh Yazd, S., Wheeler, S. A., & Zuo, A. (2019). Key risk factors affecting farmers'
mental health: A systematic review. International Journal of Environmental
Research and Public Health 16, 4849.

Dean, J. G, & Stain, H. J. (2010). Mental health impact for adolescents living with
prolonged drought. Australian Journal of Rural Health 18, 32-37.

Ducy, E. M,, & Stough, L. M. (2021). Psychological effects of the 2017 California
wildfires on children and youth with disabilities. Research in Developmental
Disabilities, 114, 103981.

Ellis, N. R., & Albrecht, G. A. (2017). Climate change threats to family farmers' sense
of place and mental wellbeing: A case study from the Western Australian
Wheatbelt. Social Science & Medicine, 175, 161-168.

Galway, L. P., Beery, T., Jones-Casey, K., & Tasala, K. (2019). Mapping the solastalgia
literature: A scoping review study. International Journal of Environmental
Research and Public Health, 16, 2662.

Gamble, J. L, Balbus, J., Berger, M., Bouye, K, Campbell, V., Chief, K, Conlon, K.,
Crimmins, A., Flanagan, B., Gonzalez-Maddux, C., et al. (eds.) Populations of
concern, Chapter 9. In The impacts of climate change on human health in the
United States: A scientific assessment (pp. 247-286). Washington, DC: U.S.
Global Change Research Program, 2016.

Gibson, K. E., Barnett, J., Haslam, N., & Kaplan, I. (2020). The mental health impacts
of climate change: Findings from a Pacific Island atoll nation. Journal of
Anxiety Disorders, 73, 102237.

Good Grief Network (GGN). 10-Steps to Personal Resilience & Empowerment in a
Chaotic Climate. Retrieved from https://www.goodgriefnetwork.org/ (accessed
September 8, 2021).

24 ECOPSYCHOLOGY MARCH 2023

Hasbach, P. H. (2012). Ecotherapy. In P. H. Kahn, Jr, & P. H. Hasbach (eds.).
Ecopsychology: Science, totems, and the technological species (pp. 115-139).
Cambridge, MA: MIT Press.

Hasbach, P. H. (2015). Therapy in the face of climate change. Ecopsychology, 7, 205-
210.

Hayes, K., Berry, P, & Ebi, K. L. (2019). Factors influencing the mental health
consequences of climate change in Canada. International Journal of
Environmental Research and Public Health, 16, 1583.

Hayes, K. Blashki, G, Wiseman, J., Burke, S., & Reifels, L. (2018). Climate change
and mental health: Risks, impacts and priority actions. International Journal of
Mental Health Systems, 12, 28.

Hayes, K., & Poland, B. (2018). Addressing mental health in a changing climate:
Incorporating mental health indicators into climate change and health vulnerability
and adaptation assessments. International Journal of Environmental Research
and Public Health, 15, 1806.

Heo, S., Lee, W., & Bell, M. L. (2021). Suicide and associations with air pollution and
ambient temperature: A systematic review and meta-analysis. International
Journal of Environmental Research and Public Health, 18, 7699.

Hrabok, M., Delorme, A., & Agyapong, V. I. 0. (2020). Threats to mental health and
well-being associated with climate change. J Anxiety Disord, 76, 102295.
Kondrat, M.E. (2002). Actor-centered social work re-visioning “person-in-environment"

through a critical theory lens. Soc Work, 47, 435-448.

Leiserowitz, A, Maibach, E., Rosenthal, S., Kotcher, J., Bergquist, P., Ballew, M.,
Goldberg, M., Gustafson, A, & Wang, X. (2020). Climate change in the
American mind: April 2020. New Haven, CT: Yale Program on Climate Change
Communication, Yale University and George Mason University.

Lindquist, K. A., MacCormack, J. K., & Shablack, H. (2015). The role of language in
emotion: Predictions from psychological constructionism. Frontiers in Psychology,
6, 444.

Liu, J., Varghese, B. M., Hansen, A., Xiang, J., Zhang, Y., Dear, K., Gourley, M., Driscoll,
T., Morgan, G., Capon, A, & Bi, P. (2021). Is there an association between hot
weather and poor mental health outcomes? A systematic review and meta-
analysis. Environment International, 153, 106533.

Liu, X, Liu, H., Fan, H., Liu, Y., & Ding, G. (2018). Influence of heat waves on daily
hospital visits for mental illness in Jinan, China-a case-crossover study.
International Journal of Environmental Research and Public Health, 16, 87.

Matthews, V., Longman, J, Berry, H. L, Passey, M., Bennett-Levy, J., Morgan, G. G.,
Pit, S., Rolfe, M., & Bailie, R. S. (2019). Differential mental health impact six
months after extensive river flooding in rural Australia: A cross-sectional
analysis through an equity lens. frontiers in Public Health, 7, 367.

May, K., & Noel, D. (2019). School nurses and climate change. Annu Rev Nurs Res,
38, 275-286.

Mental Health America (MHA). The state of mental health in America. Retrieved
from https://[www.mhanational.org/sites/default/files/2019%20MH0%20in%20
America%?20Final_0.pdf (accessed September 8, 2021).

Middleton, J., Cunsolo, A., Jones-Bitton, A., Shiwak, I., Wood, M., Pollock, N., Flowers,
C., & Harper, S. L. (2020). “We're people of the snow:" Weather, climate change,
and Inuit mental wellness. Social Science & Medicine, 262, 113137.

Minnesota DNR. (n.d.). Climate Trends. Retrieved from https://www.dnr.state.mn.us/
climate/climate_change_info/climate-trends.ntml (accessed June 26, 2022).

Mulchandani, R., Armstrong, B., Beck, C. R, Waite, T. D., Amlét, R., Kovats, S,
Leonardi, G., Rubin, G. J., & Oliver, I. (2020). The English national cohort study of


https://www.goodgriefnetwork.org/
https://www.mhanational.org/sites/default/files/2019%20MH%20in%20America%20Final_0.pdf
https://www.mhanational.org/sites/default/files/2019%20MH%20in%20America%20Final_0.pdf
https://www.dnr.state.mn.us/climate/climate_change_info/climate-trends.html
https://www.dnr.state.mn.us/climate/climate_change_info/climate-trends.html

Downloaded by Y ork University Libraries from www.liebertpub.com at 02/17/24. For personal use only.

CLIMATE CHALLENGES FOR MENTAL HEALTH PROFESSIONALS

flooding & health: Psychological morbidity at three years of follow up. BMC
Public Health, 20, 321.

Pachauri, R., & Reisinger, A. (eds.) (2007). Climate change 2007: Synthesis report.
Contribution of working groups I, Il and Ill to the fourth assessment report
to the fourth assessment report of the intergovernmental panel on climate
change. Geneva, Switzerland: IPCC.

Palinkas, L. A, O'Donnell, M. L, Lau, W., & Wong, M. (2020). Strategies for delivering
mental health services in response to global climate change: A narrative review.
International Journal of Environmental Research and Public Health, 17, 8562.

Panchal, N., Kamal, R, Cox, C, & Garfield, R. The Implications of COVID-19
for Mental Health and Substance Use. Retrieved from https://www.kff.org/
coronavirus-covid-19/issue-brief/the-implications-of-covid-19-for-mental-
health-and-substance-use/ (accessed September 7, 2021).

Panu, P. (2020). Anxiety and the ecological crisis: An analysis of eco-anxiety and
climate anxiety. Sustainability, 12, 7836.

Parry, L, Radel, C,, Adamo, S. B., Clark, N., Counterman, M., Flores-Yeffal, N., Pons, D.,
Romero-Lankao, P., & Vargo, J. (2019). The (in)visible health risks of climate
change. Social Science & Medicine, 241, 112448.

Polain, J. D., Berry, H. L, & Hoskin, J. 0. (2011). Rapid change, climate adversity and
the next 'big dry": Older farmers' mental health. Australian Journal of Rural
Health, 19, 239-243.

Powers, M. C. F., & Engstrom, S. (2020). Radical self-care for social workers in the
global climate crisis. Social Work, 65, 29-37.

Reyes, M. E. S., Carmen, B. P. B., Luminarias, M. E. P., Mangulabnan, S. A. N. B., &
Ogunbode, C. A. (2021). An investigation into the relationship between climate
change anxiety and mental health among Gen Z Filipinos. Current Psychology,
1-9.

Ryan, E. C, Dubrow, R., & Sherman, J. D. (2020). Medical, nursing, and physician
assistant student knowledge and attitudes toward climate change, pollution,
and resource conservation in health care. BMC Medical Education, 20, 200.

Shezi, B., Mathee, A, Siziba, W., Street, R. A., Naicker, N., Kunene, Z., & Wright, C. Y.
(2019). Environmental health practitioners potentially play a key role in helping
communities adapt to climate change. BMC Public Health, 19, 54.

Shuda, Q. Bougoulias, M. E., & Kass, R. (2020). Effect of nature exposure on
perceived and physiologic stress: A systematic review. Complementary Therapies
in Medicine, 53, 102514.

Stanley, S. K, Hogg, T. L, Leviston, Z, & Walker, I. (2021). From anger to action:
Differential impacts of eco-anxiety, eco-depression, and eco-anger on climate
action and wellbeing. The Journal of Climate Change and Health, 1, 100003.

Swim, J, Clayton, S., Doherty, T, Gifford, R., Howard, G., Reser, J., Stern, P., & Weber,
E. (2009). Psychology and global climate change: Addressing a multi-faceted
phenomenon and set of challenges. A report by the American Psychological
Association's task force on the interface between psychology and global
climate change. Washington, DC: American Psychological Association.

Temte, J. L, Holzhauer, J. R., & Kushner, K. P. (2019). Correlation between climate
change and dysphoria in primary care. WMJ, 118, 71-74.

Thoma, M. V., Rohleder, N., & Rohner, S. L. (2021). Clinical ecopsychology: The
mental health impacts and underlying pathways of the climate and environmental
crisis. Frontiers in Psychiatry, 12, 675936.

Thomas, K. C., Ellis, A. R., Konrad, T. R, Holzer, C. E., & Morrissey, J. P. (2009). County-
level estimates of mental health professional shortage in the United States.
Psychiatric Services, 60, 1323-1328.

van der Linden, S. (2015). The social-psychological determinants of climate change
risk perceptions: Towards a comprehensive model. Journal of Environmental
Psychology, 41, 112-124.

Williams, S., Bi, P., Newbury, J., Robinson, G., Pisaniello, D., Saniotis, A., & Hansen, A.
(2013). Extreme heat and health: Perspectives from health service providers
in rural and remote communities in South Australia. International Journal of
Environmental Research and Public Health, 10, 5565-5583.

Woodhall-Melnik, J., & Grogan, C. (2019). Perceptions of mental health and wellbeing
following residential displacement and damage from the 2018 St. John river
flood. International Journal of Environmental Research and Public Health, 16,
4174.

World Health Organization (WHO, 2008). Advocacy, communication and social
mobilization for TB control: A guide to developing knowledge, attitude and
practice surveys. Retrieved from https://apps.who.intfiris/handle/10665/43790
(accessed September 8, 2021).

World Health Organization (WHO, 2021). Social determinants of health. Retrieved
from https://www.who.int/health-topics/social-determinants-of-health#tab=
tab_1 (accessed September 10, 2021).

Yang, L, Liao, W., Liu, C, Zhang, N., Zhong, S., & Huang, C. (2018). Associations
between knowledge of the causes and perceived impacts of climate change:
A cross-sectional survey of medical, public health and nursing students in
universities in China. International Journal of Environmental Research and
Public Health, 15, 2650.

Yao, W., Chen, F, Wang, S., & Zhang, X. (2021). Impact of exposure to natural and
built environments on positive and negative affect: A systematic review and
meta-analysis. Frontiers in Public Health, 9, 758457.

Zhao, M., Zhang, M., Ying, J., Wang, S., Shi, Y., Li, H., Li, Y., Xing, Z., & Sun, J. (2019).
Knowledge, attitudes, practices and information demand in relation to haze in
China: A cross-sectional study. BMC Public Health, 19, 1396.

Address correspondence to:

Brendalynn O. Hoppe

Department of Soil, Water, & Climate
Minnesota Climate Adaptation Partnership
University of Minnesota

1991 Upper Buford Cir, Falcon Heights

St. Paul, MN 55108

USA

E-mail: bhoppe@umn.edu

Received: March 17, 2022
Accepted: August 3, 2022

© MARY ANN LIEBERT, INC. ® VOL.15 NO.1 ® MARCH 2023 ECOPSYCHOLOGY 25



https://www.kff.org/coronavirus-covid-19/issue-brief/the-implications-of-covid-19-for-mental-health-and-substance-use/
https://www.kff.org/coronavirus-covid-19/issue-brief/the-implications-of-covid-19-for-mental-health-and-substance-use/
https://www.kff.org/coronavirus-covid-19/issue-brief/the-implications-of-covid-19-for-mental-health-and-substance-use/
https://apps.who.int/iris/handle/10665/43790
https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1
https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1

