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Abstract

There is increasing evidence of negative mental health implications associated with climate
change. However, more knowledge is required to inform effective responses. This study
systematically reviewed literature regarding the relationship between climate emotions and mental
health in adults. The goal was to synthesise existing research and identify future research
priorities. The review followed PRISMA guidelines and involved searching seven electronic
databases. The inclusion criteria specified peer-reviewed studies published in English after 2000,
focusing on climate emotions and mental health in participants over 18 years old. Two authors
independently reviewed the studies and assessed their quality. Out of 8,495 identified papers, 36
studies meet the criteria. Most studies included in the review were cross-sectional (n = 27) and used
quantitative descriptive surveys (n = 27). A large majority of studies primarily involved
participants from high-income countries (n = 32) and were published between January 2020 and
January 2023 (n = 26). Results from the included papers suggest a relationship between climate
emotions and negative mental health in most cases (30 out of 36). However, this finding must be
interpreted cautiously since just over half of included studies were considered lower quality (19 of
36). Future research should aim to improve the conceptual clarity of climate emotions and explore
potential causal and resilience factors. Additionally, investigations should consider vulnerable
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populations outside of high-income countries. Furthermore, increased collaboration between
researchers and practitioners is necessary to improve conceptual coherence, and practice.
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Non-Technical Summary

Background
There is growing interest in how humans react emotionally to the climate crisis, and the
relationship this may have with mental health.

Why was this study done?

Our goal was to review research evidence about the relationship between climate emotions
and mental health and make suggestions for future studies that can help to better under-
stand this relationship, and in turn inform supports for people experiencing climate distress.

What did the researchers do and find?
We conducted a review of studies and found most of them suggested a possible positive
relationship between climate emotions and negative mental health.

What do these findings mean?

Results from the current study suggest there may be a link between negative emotions rela-
ted to climate change and poor mental health in adults. However, more research is needed to
fully understand this relationship, including investigating what factors may protect people
from these negative effects. Also, as most of the studies were conducted in high-income
countries, more research is required in other regions of the world.

Highlights

« Research investigating the relationship between climate emotions and mental health is
growing rapidly.

« Emotional responses to climate change are complex, varied, and affect a broad range
of individuals and communities.

« The results of this systematic review suggest a possible positive correlation between
climate emotions and negative mental health in adults.

« However, the included studies used a diverse array of measurement tools and had
heterogeneous methodological quality, making it difficult to generalise these findings.

« The research to date is primary focused in high-income countries, indicating an
uneven distribution of studies.
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In 2022 the World Health Organization reported that the climate crisis can lead to
psychological distress and called for an increase in psychosocial and mental health
support in response (World Health Organization, 2022). There have been several calls
to action for mental health professionals as concern about climate change in the public
is high, rising, and mental health will reportedly be negatively impacted (Clayton et
al., 2014; Fritze et al,, 2008; Li et al., 2022), which will result in increased need to
provide support for those experiencing negative climate emotions. There are numerous
pathways in which climate change and mental health outcomes may be linked, both
directly through acute or sub-acute weather events, and indirectly via physical health or
changes in the physical environment or social environments (Berry et al., 2010). Further,
theorists suggest it is logical that concern about climate change could affect individuals
psychologically, even if they are not directly impacted, given the increase in frequency
and attribution of extreme weather events to climate change (Doherty & Clayton, 2011).
An individual with awareness of the deleterious existential threat of the climate crisis
can experience emotional distress (Albrecht et al, 2007; Hayes et al., 2018; Ogunbode
et al, 2023; Whitmarsh & Capstick, 2018). Therefore, anyone who can access climate
change information is potentially susceptible to experiencing emotional responses such
as anxiety (Clayton, 2020; Fritze et al., 2008; Pihkala, 2020). A recent description labels
these stress and emotional responses as the subjective impacts of climate change on
mental health (Doherty et al., 2022).

The psychological responses to the climate crisis have been given several different
labels, including climate or climate change anxiety (Clayton, 2020; Pihkala, 2020); eco or
ecological grief (Cunsolo & Ellis, 2018); environmental grief (Kevorkian, 2004); ecological
stress (Helm et al, 2018); climate trauma (Woodbury, 2019); climate related despair
(Woodward, 2019); climate change distress (Australian Psychological Society, 2020; Reser
et al., 2012) and pre-traumatic stress disorder (Van Susteren, 2017). Although these ideas
have received considerable media attention, there remains a lack of empirical evidence
regarding the relationship between emotions related to climate change and mental health
outcomes. The current systematic review uses the term climate emotions as a general
term for the many kinds of affective phenomena related to the climate crisis (Pihkala,
2022) listed above, and searched research databases using a wide range of these different
labels in an effort to find all relevant information.

The relationship between climate change and mental health is a growing field of
research and a diverse range of reviews have been published. A recent summary of the
climate change and mental health literature suggests several climate-related exposures
(such as temperature and humidity, drought and rainfall, fire, and flood) are related to
negative mental health outcomes including hospital admission, mortality, self-harm and
burden of disease (Charlson et al., 2021). These reviewers identified a number of vulner-
able populations, specifically those with pre-existing mental illness, youth, indigenous
populations and those residing in low- and middle-income countries (Charlson et al.,
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2021). Another descriptive overview of emotional responses to climate change concluded
that whilst a range of negative emotions can emerge in response to climate change,
there are mixed results regarding the relationship between mental health and negative
emotions about global environmental problems (Ojala et al.,, 2021). An investigation of
the multiple ways mental health and climate change interact suggests factors known
to support positive mental health, such as cultural, environmental, and socioeconomic
conditions are being disturbed by climate change, with negative impacts on mental
health, and the worst effects felt by already disadvantaged groups, such as those with
pre-existing social and economic disadvantage and those with, mental health issues, and
climate change increases these inequalities (Lawrance et al., 2022). A systematic review
of qualitative literature suggests symptoms of anxiety, helplessness and disempowerment
are key themes in response to climate anxiety (Soutar & Wand, 2022). A review and sum-
mary of the characteristics of eco-anxiety (a term often used interchangeably with cli-
mate anxiety to discuss a similar phenomenon) suggests vulnerable populations include
Indigenous Peoples, young people, children, and those living in connection with nature
(Coffey et al., 2021). Further, recent reviews regarding the experiences of children with
awareness of climate change have suggested mental health outcomes such as depression,
anxiety, worry and extreme negative emotions can result (Léger-Goodes et al., 2022; Ma
et al., 2022; Martin et al., 2022). These findings parallel results in adult populations which
show Indigenous populations or others with close connection to the land as being at
increased risk of experiencing the mental health impact of climate change (Charlson et
al., 2021; Coffey et al., 2021; Lawrance et al., 2022).

Previous reviews have summarised the large body of knowledge regarding the rela-
tionship between climate change and mental health. The current review used a system-
atic approach to review both qualitative and quantitative peer-reviewed published litera-
ture and provided a quality assessment of included studies to provide a rich picture of the
different research investigating the relationship between climate emotions and mental
health in adults. We focus on adults, as there is evidence this population is increasingly
experiencing climate emotions, and they are also the group responsible for the support
of younger generations. The objectives of this review were to: a) summarise research
regarding climate emotions and mental health, i.e., locations, study designs, methods;
b) describe the nature of the relationship between climate emotions and mental health;
c) assess the methodological quality of included studies; and d) provide recommendations
for future research focused on climate emotions and mental health.
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Method

Systematic Review

We conducted a systematic review following the methodology outlined by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses guidelines (PRISMA) (Page
et al, 2021). To identify relevant studies examining the relationship between climate
emotions and mental health, we searched the following electronic databases: Medline
(Ovid), EMBASE (Ovid), PsychINFO (Ovid), Web of Science Core Collection, Scopus, CI-
NAHL (EBSCOhost), and Psychology and Behavioural Sciences Collection (EBSCOhost).
These databases were selected as they are recognised as key collections hosting psycho-
logical studies likely to explore the intersection of climate emotions and mental health.

To ensure a comprehensive search, we compiled an extensive list of relevant terms re-
lated to “psychological responses to negative changes to the state of the earth” (Albrecht,
2011, p.48). This allowed us to capture a broad a range of literature on climate emotions.
The detailed search strategy can be found in Appendix A. The inclusion criteria required
that papers be peer-reviewed original research published in English and involve partici-
pants aged 18 years and over. Only studies published from January 2000 onwards were
included due to the contemporary nature of research in this field. This was informed by
previous reviews which included papers from 2006 and 2007 (Charlson et al., 2021; Soutar
& Wand, 2022). Studies that involved child populations were included if separate data on
adult participants was reported. Additionally, the research needed to explicitly specify a
psychological response relating to climate change (excluding extreme weather events),
along with a diagnosable mental health disorder or symptom (e.g., prolonged anxiety,
suicide, distress, insomnia) distinct from climate emotions. Articles that focused solely on
a single extreme weather event were excluded.

We conducted a preliminary search on August 10, 2020, in the International prospec-
tive register for systematic reviews (PROSPERO), Cochrane and Joanna Briggs Institute
databases of systematic reviews to ensure no current or ongoing reviews were specifical-
ly examining the relationship between climate emotions and mental health in adults.
The initial search of the identified databases was performed on September 20, 2020,
with subsequent updates until January 30, 2023. Furthermore, the lead author conducted
forward (searching of articles that cite eligible articles) and backward (manual searching
of reference lists of eligible articles) citation searching, using Google Scholar on January
31, 2023, to identify additional studies not captured in the database search. At both
the title and abstract and full-text stage, the first two authors independently screened
each record, with any disagreements regarding inclusion or exclusion resolved through
discussion and consensus. The systematic review software Covidence was used for this
purpose. The review was registered in the international prospective register of systemat-
ic reviews (PROSPERO; Pitt et al., 2020). A summary outline of minor changes made to
this protocol can be found in Appendix B. Data collection was performed by the first
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author using a spreadsheet specifically developed for this review, with headings directly
corresponding to Tables 1, 2, 3, and 4 which appear in the Results section of this paper.

Quality Assessment

The methodological quality of all 36 included studies was independently assessed by
the first and second author using the Mixed Methods Appraisal Tool (MMAT) Version
2018 (Hong, Pluye, et al., 2018) with the ratings for each criterion examined and verified
until consensus was reached. The MMAT was chosen for this review as it allows for the
critical appraisal of research using quantitative, qualitative, and mixed methods study
designs.

Previous studies have shown this tool to be valid, reliable, and efficient (Hong et al.,
2019; Hong, Fabregues, et al., 2018; Hong, Gonzalez-Reyes, et al., 2018; Hong, Pluye, et al.,
2018; Pace et al., 2012; Souto et al., 2015).

The MMAT assesses studies across criteria that vary depending on the type of study
design. For qualitative and quantitative studies, there are five criteria each, which mixed
methods designs have a total of 15 criteria. The first and second authors evaluated
each included study according to its design, assigning a value of ‘yes, ‘no, or ‘can’t
tell for each criterion. Following suggestions from the tool authors (Hong, 2020), for
qualitative and quantitative studies a score of 20% was given for each criterion met a
‘yes’, with a maximum obtainable score of 100%. For mixed method designs, the overall
quality score was determined by the lowest score among the components (quantitative,
qualitative, or mixed methods) as the developers suggest that the overall quality of the
study cannot exceed the quality of the weakest component. In cases where there was
missing information, the corresponding author of the article was contacted for further
information.

A ranking system which has been used in other reviews was used to determine an
overall quality score for each study (Kucharczuk et al., 2022; Wong et al., 2020), in which
if a study received a score of 81-100% it was classified as high, 61-80% medium and
low 60% or less. The results of the quality appraisal were used to inform the evidence
synthesis and subsequent discussion. It is important to note that that the purpose of
conducting a quality assessment was not to exclude studies based on their quality, rather
to provide insights into the quality of published research in this emerging field and aid in
the interpretation of the current review’s results. Therefore, none of the eligible studies
were excluded based on the results of the quality appraisal.

Study Selection

The comprehensive electronic database search yielded a total of 8,498 articles. After re-
moving 5,814 duplicates, the title and abstracts of the remaining 2,684 remaining articles
were screened for eligibility, leading to the exclusion of 2,132 articles. The full text of 552
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articles were then reviewed, resulting in a further exclusion of 520 articles. As a result, 32

studies were determined to meet the inclusion criteria. An additional four studies were
included through forward and backward citation searching, bringing the total number
of included studies in this review to 36. Please refer to Figure 1 for the PRISMA flow
diagram.

Figure 1

PRISMA Flow Diagram of Study Selection

[ 1dentification |

Screening
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Note. Diagram adapted from Page et al. (2021).
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The most common reason for studies not meeting the inclusion criteria was they did
not specify climate emotion (n = 177) or mental health (n = 137). Several papers were
initially considered for inclusion but were excluded because they did not meet all of the
pre-specified inclusion criteria. For example, Hogg et al. (2021) included participants who
were 17 years old, falling outside of the specified age range criteria, Doig (2016) did not
specify a mental health response to climate change, and Verlie (2019) did not involve
original empirical research.

Results

Study Characteristics

Although we searched for studies from 2000 onwards, the earliest study meeting inclu-
sion criteria was published in 2010 and the most recent in January 2023. The highest
number of included studies were published in 2022 (13 studies) and over half of inclu-
ded studies (n = 18) were published since 2021 (Table 1). All except four studies were
conducted solely in countries with a World Bank classification of high-income, with
the exceptions conducted in Tuvalu (upper-middle) (Gibson et al., 2020), the Philippines
(lower-middle) (Reyes et al., 2023) and across countries spanning different classifications
from low-income to high-income (Ogunbode et al., 2022, Ogunbode et al., 2023). Par-
ticipant sample sizes ranged from 22 to 13,453 individuals. The most commonly used
method of participant recruitment was online studies, with four studies recruiting uni-
versity students, six using online paid survey participants, and an additional four studies
incorporating items into existing surveys.
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Eleven of the studies in this review specifically focused on vulnerable populations who
are at a higher risk of experiencing the impacts of climate change within their respective
contexts. These participants included residents and key stakeholders from areas that
are either geographically vulnerable and already dealing with climate change related
issues, or individuals who are vulnerable due to their close connection to the natural
world. For example, four studies focused on an Indigenous population on a remote
coastal Inuit community in Rigolet, Nunatsiavut, in Canada. These studies highlighted
the vulnerability of this population due to their cultural and subsistence resilience on the
land (Cunsolo Willox et al., 2012, 2013; Middleton et al., 2020; Ostapchuk et al., 2015).
A further two studies focused on farmers who are dependent on the environment for
their livelihood (Ellis & Albrecht, 2017; Howard et al., 2020) and Pacific Island nations
were represented in another two studies (Gibson et al., 2020; Tiatia et al., 2023). Further
populations deemed vulnerable to experiencing mental health outcomes associated with
climate emotions within the included studies were climate scientists and activists (Curll
et al., 2022; Fraser et al, 2013) and individuals with previous mental health diagnoses
(Jones et al., 2012). Results from each of these studies which focused on more vulner-
able populations suggest more research is required to investigate how these unique
populations experience climate emotions and what forms of nuanced supports may be of
benefit.

Study Design and Quality Assessment

Most studies were cross-sectional, meaning that data was collected from participants at a
single time point (n = 29). The remaining were case studies (n = 5) or longitudinal studies
(n = 2) which collected participant data at multiple times. Most studies used quantitative
descriptive surveys (n = 27), with the remaining using qualitative case studies (n = 3),
mixed-methods convergent design (n = 4) and mixed methods sequential exploratory
designs (n = 2) (Table 2).

Table 2

Study Design and Quality Assessment

Study Type Quality
Authors and Date Methodology Scope Assessment”
Berry and Peel (2015) Quantitative descriptive — survey Cross-sectional 20 / lower
Caceres et al. (2022) Quantitative descriptive — survey Cross-sectional 100 / high
Clayton and Karazsia (2020)  Quantitative descriptive — survey Cross-sectional 40 / lower
Cunsolo Willox et al. (2012) ~ Mixed-methods - sequential Case study 100 / high

exploratory design

Cunsolo Willox et al. (2013)  Qualitative - case study Case study 100 / high
Curll et al. (2022) Quantitative descriptive — survey Cross-sectional 100 / high
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Study Type Quality
Authors and Date Methodology Scope Assessment”
Ellis and Albrecht (2017) Qualitative - case study Case study 100 / high
Feather and Williams (2022)  Quantitative descriptive — survey Cross-sectional 80 / medium
Fraser et al. (2013) Mixed-methods - sequential Cross-sectional 60 / lower
exploratory design
Gago and Sa (2021) Quantitative descriptive — survey Cross-sectional 60 / lower
Gibson et al. (2020) Mixed-methods - convergent design Cross-sectional 60 / lower

Hajek and Koénig (2022)
Heeren et al. (2023)
Helm et al. (2018)
Howard et al. (2020)
Innocenti et al. (2021)
Jones et al. (2012)
Larionow et al. (2022)
McBride et al. (2021)
Middleton et al. (2020)
Mouguiama-Daouda et al.
(2022)

Ogunbode et al. (2023)
Ogunbode et al. (2022)
Ostapchuk et al. (2015)
Patrick et al. (2023)

Qi et al. (2022)

Reyes et al. (2023)
Schwaab et al. (2022)
Schwartz et al. (2023)
Searle and Gow (2010)
Stanley et al. (2021)
Tiatia et al. (2023)
Verplanken and Roy (2013)
Verplanken et al. (2020)
Whitmarsh et al. (2022)
Waullenkord et al. (2021)

Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey
Mixed-methods - convergent design
Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey
Qualitative - case study

Quantitative descriptive — survey

Quantitative descriptive — survey
Quantitative descriptive — survey
Mixed-methods - convergent design
Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey
Mixed-methods - convergent design
Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey
Quantitative descriptive — survey

Quantitative descriptive — survey

Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Longitudinal
Cross-sectional
Cross-sectional
Longitudinal
Case study

Cross-sectional

Cross-sectional
Cross-sectional
Case study

Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional

Cross-sectional

80 / medium
80 / medium
40 / lower
40 / lower
60 / lower
40 / lower
60 / lower

80 / medium

100 / high

40 / lower

60 / lower

60 / lower

100 / high

80 / medium
60 / lower
40 / lower

100 / high

40 / lower

40 / lower

100 / high
100 / high

40 / lower
40 / lower

80 / medium

100 / high

Note. As per Hong (2020) and Hong, Pluye et al., (2018), (20% was given for each criteria met, for mixed
methods the lowest category score was provided. Studies which met 100% of criteria = high quality, 80% =

medium and 60% or less = low.

2 Percentage (%) of criteria met / descriptor.

Quality assessment of methodological quality of studies was conducted using the Mixed
Methods Appraisal Tool (MMAT) (Hong, Pluye, et al., 2018). Methodological quality of
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just over half of the studies most studies was assessed as low (19 of 36); a further six
were considered medium, and eleven were considered high. All qualitative studies (n = 3)
were rated as meeting all criteria of the MMAT, indicating a high level of research quality
in these studies. However, for mixed methods and quantitative descriptive studies, there
was a degree of variability in research quality (Table 2). The fundamental issues of
quality were found to be in the quantitative descriptive studies, specifically the risk of
non-response bias (18 studies), the potential for non-representative samples (19 studies)
and whether the sampling strategy was appropriate (16 studies). The supplementary
material includes more detailed quality assessment results.

Climate Emotions and Mental Health Measures

The Climate Change Anxiety Scale (CCAS) (Clayton & Karazsia, 2020) was the most
commonly used questionnaire to assess climate emotions across the included studies in
this review. In 30% of the studies (n = 12), a form of the CCAS was used, including
translations into Italian, Polish, French, and German (Table 3). The second most common
method for investigating climate emotions in participants was through interviews. Five
studies included in this review employed interviews to allow individuals to describe
their observations of the link between climate change and mental health and wellbeing.
Although mental health was not explicitly mentioned by the researchers in these studies,
it emerged as a theme derived from participant response data (Cunsolo Willox et al.,
2012, 2013; Ellis & Albrecht, 2017; Gibson et al., 2020; Middleton et al., 2020).

Additionally, several studies used traditional mental health measures that were spe-
cifically adapted to focus on climate change (Gago & Sa, 2021; Ogunbode et al., 2023;
Schwaab et al., 2022). For example, a modified version of the Generalized Anxiety Disor-
der Scale-7 (GAD-7; Howard et al., 2020; Lowe et al., 2008) was used to measure how
strongly a participant felt symptoms of anxiety when they thought of climate change.
A further three studies used single-item measures to gauge the severity of participants’
worry about climate change, such as “I am worried about global warming” (Berry & Peel,
2015), or “How worried are you about global warming/climate change?” (Curll et al.,
2022) or “I am deeply concerned about climate change” (McBride et al., 2021).

Global Environmental Psychology
2023, Vol. 1, Article e11405

GOLD
https://doi.org/10.5964/gep.11405 B PsychOpen


https://www.psychopen.eu/

15

Pitt, Norris, & Pecl

“BWINEI} IO SSAI)S

9JMO® JO SWI)IIA Aq passardxa asoy} pajarered 10 To1ITUX
s2oURLIdXa Y} YITYM 0] JU)XA ) JO UOTJRUTUIEX
(8707 “Te 10 SP[OY) ATojudAU]

Aqrxard [eordooydAs g feuotsuaIPHIN (6002

“Te 19 19731dgG ‘9qUL0IY) H-2ITeUUOI}SIN() YI[edH JUaTie g
‘uotssaxdap

pue A110m pajrodai syuedronred jo sasuodsar mararajuy
(S66T ‘puoqra0

29 PUOQIAOT) Tg-2]edS SSa1g pue AJoIxuy uoissarda
“BWINEI} JUIIND pue snoradid jo uoresyrudew

PUE UOIBIPI JPIJINS ‘9Fesn [oyoo[e pue Inip

ur sasearoul fejuajod Suryrodar saswodsar marazejuy

‘Surropyns sem yjyeay

[BIUSW T3]} pUB UMOp pue passardop Surfoay arom

noA& pnom mop j1aue[d a3 Jo UOTIPUOD [BJUSTUUOIIAUD JUILIND
31} Inoqe A110M JO 99139p INOA 9181 NOA P[NOM MO :SUIT

JI9YIn, "UOT)epeISIp [BJUSUIUOIIAUD SUr9as 10 SUurpeal o} paje[ar

douarradxa Teuonjouwrs sjuedonred 9qLISIP 0] SJUSWISSISSL-J[OS (€£102) Te 32 19ser]
‘(0102
USTIDIN) XopUI UIDUO0D FURYD SJRWI[D S} ‘PIAOUIAT §-¢ ST

M (0707 “eIszeIey] 3 uojAe[)) aeds Ajarxue agueyd ey (2202) swel[[Ip pue Iayjes,]
‘Sureqom

U0 djewI[d ur safueyd Jo J92JJ2 Y Inoqe suorysanb mararajuy (£102) 1Y221q[y pue SIg
;a8ueyp

ayewr/3ururrem [eqoys JNoqe NoA aIe PaLIIoM MOF] ‘U] UQ (zz02) TR 32 [[IND

“9JetuI]d UT S9SURYD Jo SuTaq-[[om pue [ ey

uo sjoedwll paAIdSqo pue PaATadIad U PasnIO} YOTYM SMITAISIU] (£T02) Te 32 XO[[IA\ O[osUNY
‘Suroqom pue yj[esy 93UBYD [BJUSWUOIIATD
PUE JTJeTId U2am)aq SIFexur] pue ‘93uerd [eJUSTIUOIIAUD

PUE DTJEWI[O JO SUOTJEAIISO [enpIAIpur SurpreSar smarAIaqu]

Aoy yerpy pazrodoan syuedronyred Jo sasuodsar mararajuy (9002 “Te 12 wreyloquIS3IH) A9AING SSANSI(J [RIUSWUOIIAU (2102) Te 32 XO[[IA\ o[osuny)
(6002

“Ie 19 19211dG ONU201Y]) F-dITBUUONSING YI[edH JudTied (020z ‘e1szerey] 2 uolAe[) 9[€IS AJTXUR SFURYD 2JBWID) (0202) ®1szerey pue U0IAR[D
(€102 ‘opIE[[ED 2 TYOUEI] BADT)

MITAIIUT SUTJRI I9PIOSIP $Sa1)s dnjewner}-jsod 110yg (2202 “Te 19 sa1208))) ®IS[RISBOS JO I[BIS (2202) T 19 sa1208)
(€002 “Te

19 I9[sS9Y]) 9[BIS $SAMSI(J [BILFO[OYIASJ WAI-QT II[SSAN ‘Sururem [eqo[3 N0qe PILLIOM W [ (WAL dUQ (S102) [99d pue A119g

$/2INSEIUL )L [RIUDIA $/9INSBIUI SUOTIOUID dJBWII]D aje( pue sIoyny

S2UNSVayy Y1JpaL| [Iudy pup SUOIIOWT VWD)

€91qeL

B PsychOpenGOLD

Global Environmental Psychology

2023, Vol. 1, Article e11405
https://doi.org/10.5964/gep.11405


https://www.psychopen.eu/

16

te Emotions & Mental Health

Clima

Review

(5661

PUOQIAOT 29 PUOQIAOT) TZ-I[BIS SSIIG pue Ajp1Xuy
uorssaxda(q (9661 “Te 19 oog) A10juaAu] uotssazda(g
¥oag {(F00Z “Te 12 uosIepI1oy],) A10juaAu] aA1sinduro)
[BUOISS3SqQ) I9AN0DURA (9661 “[P 19 SUIN) UOISIAY
Ayis19ATU() 2183 UOIFUTYSEAN - AT0JUDAU] BNpRd (6861
‘UBUIPOOD)) 9[edG IAIS[NAUIO)) SATSSISqQ) UMOIG—I[eX
(€002 “Te

19 19]552Y]) 3[eIS SSAISI(] [BI1F0[OYASJ WII-QT 9SS

(T00Z “Te 10 2U20IY]) 6-2ITEUUOIISINC) YI[eIH] JUsTIe
(LL61

‘Jorpey) aress uoissaxda(q sarpnig Tesrdojoruraprdy
10J 19JUa)) wd-0T swojduwiAs aarssardaq

(0661 “Te 12 T943]N)) 2ITRUTONSAN) AITOA 18]S UUDJ
*(9002 ‘uueuLIA}UET

29 2pNg]) UOIIR[OSI [10S PIATIIR (9007 ‘SIngr],
B/ % P[2AIITD) 9[IS SSAUT[PUOT P[oAIal) Suof 9

"(FL61 “Te 190 sneSo1a() ISTPoaYD) wojdudg
-sunydof] wa)I-6z oy jo uorsiaa pajdepe AeInimnd v
*(£86T ‘SOJRIBST[IIN 29 STIRS0I9(T {4007 ‘OITRARUR)))
A10juaAU] wodwAg JorIg oY} JO UOTSIOA 3san3niio

“JUouwISSosse

[edturpd ydnoxyy parrodar A[snosuejuods a1om Jey) adueyd

S7ewT[d 0] paje[ar swojdwAs 19pIosIp IATSNAUI0)-IATSSISqO)

“(0Z0Z “erszeIey]

29 U0JAR[D) 9edS AJa1XUy 2Suey)) 2JBWI[) JO UOISIdA URI[E)]

(9002

“Te 10 10731dG) 9[edg IOPIOSIJ AIDIXUY PISI[EIUSL) PIJIPOU i

(L00Z “Te

12 8mquiopy) Surdod [eo130[009 pue $S213S [BIT0]002 PAATRIIDG

(020z ‘e1sZRIRY] 2 WOAR[D) 9[RIS AJRIXUY IFUBYD) dJeUII[D)

(1202 “Te 12 PIONUS[[NAA {0Z0C ‘BISZRIRY]

29 UO0JAR]D) 9edS AJa1IXUy 28Uey)) 2JBWI[) JO UOISIIA UBULIID

‘SIOSSaI)s UMCNEU

a1ewT[d Surpredar s[aAd] sSSP 191} pajedrpur sjuedroryred
UOTYM [IIM SPIOM Uen[eAn], Suisn a[eds y "93uetd ajeud

Jo UM@QTK/OGM YA PIJeId0Sse SSaIISIp pue)sIiopun 0] SMITAIU]

(1207 ‘&S 2 08en) arreuuornisanb A110M TRIUDTUUOIIAUY
oFurer ayewn Surpreda1 j0aJje 9ATIESOU pUR dATIISOJ
(3ouerd Ino Jo SUOTIPUOd

[BIUSUIUOIIATD 9ININJ 9} INOqe AII0M JO 92139p IN0A 9jer

(2102) 'Te 12 sauof

(1202) T8 12 NuadouU]

(0202) Te 12 premol]

(8102) e 12 WY
(£202) e 12 U2I99]

(2207) Sruoy pue yolepy

(0202) Te 12 uosqro)

(1202) ©S pue ogen

S/2Inseall Yljeay [ejua|yN

$/2INSELIW SUOTIOWD JeWI[D)

9je( pue sioyny

Global Environmental Psychology

2023, Vol. 1, Article e11405

B PsychOpenGOLD

https://doi.org/10.5964/gep.11405


https://www.psychopen.eu/

17

Pitt, Norris, & Pecl

IOIDRIN % 1SIISDIG) OT-I[BOS SSAIIG OIRUINBINSOJ
(9002 “Te 10 19711dS) 9[BIS I9PIOSI( AJPTXUY PISI[BIIUID
{(F00Z “Te 19 9MQ7) SITRUUONSING YI[edH Judljed Jorg
(€861 “9IBAN 29 119A) AI0JUSAU] YI[BIH [BIUDIN

“(P661 ‘urdag

29 WINGITE,]) ITEUUONSING) UOTjeUTIIEXY IopIosIq Surjey
“JUIAS SFueyd deWId

10311p ® 0] d1nsodxa 310da1-J[3s jou pip oym sjuedionred
10J 2INJNJ 3y} UO SN0 0] padueryd suonsanb ym
8-JS1d - BWNeI}-91J JUIAd J3Ueyd WD © 0 A[}021Ip
pasodxa usaq dAry J0U 0] Pa3r0daI-Jas oym Isoy)

10 "98ureyd 21BWIO JO ddUALIAdXa J0a11p ® Suraey o)

saA papuodsax oym sjuedonred 10y pasn sem (0107 “Te

10 wasueH) (8-JSLd) 8-I9PIOSI( SSAIIG dTeWNeI-1S0J

‘uorssaxdop pue uore[ost Jo s3uraay parodaI-Jos
(8661 ‘UorRZIUR3IQ YI[BSH PIIOM)

xopur Juraqyem (§-OHA) UonezIuedIo YifedH prrom
*37eds WIDI-I[SUIS B JIM PIINSBIW SBM [[J[BY [eJUUT
PaTeI-J[as {(800Z “Te 12 Uasa[[eJ) S[edS BIUIOSU] UISIag
(9661 “Te 12 3299) [[-AT0juaAU] UOTSSaxda( Yoog

(9002 “Te 32 19231dS) 9[edS JOPIOSI(] AJDTXUY PIST[RISUILD)
'saouaLIadXa [RUOII0WS

pue uorssaxdop Surpredar sasuodsal MaTATIIIU]

(0102 “Te 12 I27sS2)]) A[e9S SUTUIIG 9-IS[SSAY] YL,
(6002

“Te 719 ‘19z31dG ‘OMUL0IY) H-2ITeUUOT}SIN() I[edH JUaTeJ

-a8ued 1R Jo uaping [eordojoydAsd jnoqe

yse A[[eoryoads 0] Aem paIjIpoTU € UT 90UO PUE JRULIOJ [RUISLIO

I19Y) UT 90UO 901M] PIST dI19M sareuuonsanb yjreat] rejuaw o[,

"(020z ‘e1sZRIRY 2 U0AR]D) 9[eIS AJRTXUY IFUBYD) dJeuII[D)
(2202 “Te 12 10 :DTYH) 2[edS UIAIU0)-00g

pareay-Suneq (1207 11eMa)S) (e ALI0A\ dFUeyD W)

"(0z0z

‘BISZRIRY] 29 UO0]AR[D) 9[eIS AJPTXUY IFUeY) 9JeUNI[D) SUII-TT

-98ueyd

ayewr]d Jo spoedwl [ eay paAredrad Surpnour ‘Ireuuonsang)

‘(€861 T9819qa1dS) A101U9AUT AJoTXUR

JTB1}-9]B)S 2} JO UOTIS AJOIXUE )]s UO PIseq 2[eds WdYI-/

*(£861 ‘T9819q[a1dS) A10jUDAUT AJ9TXUR JTRI}-9]B]S UO PIseq Xapu]

"(0z0z ‘erszerey]

29 W0IAR]D)) 9[e0S AJRIXUY 2FURYD) 9JBWI)) JO UOTSIIA YOUL]

*93ueyd 93ewI[d 0} sasuodsal [EUOTOWD

pUE [ejuW a1} SSNISTp 0 sjuedronred pajrAuT Jey) SMITATIIU]

* 28ueyd 91eWI JNOqe PaUIddU0d A[daap wre | :wal duQ

"(0z0z ‘erszerey]

29 W0AL]D) 9[edS A1PTXUY 28UeT) 9BWI[) JO UOISIIA YST[OJ

(2202) Te 32 qeemydsg
(£202) Te 10 sahkayg

(2202) “Te 12 10

(€202) Te 12 e

(s102) T 12 ynyodeisQ

(2202) Te 12 apoqun3Q

(€202) Te 32 apoqun3Q

(2202) Te 32 epnoeg-ewremsnojy

(0202) 'Te 12 UOI[PPTN
(1202) Te 32 opLIgOW

(2202) Te 12 mouoLIeT]

S/2Inseall Yleay [ejua|yN

$/2INSELIW SUOTIOWD JeWI[D

2je( pue sioyny

B PsychOpenGOLD

Global Environmental Psychology

2023, Vol. 1, Article e11405
https://doi.org/10.5964/gep.11405


https://www.psychopen.eu/

18

te Emotions & Mental Health

Clima

Review

(6002
“Te 19 ‘19z31dg ‘OMUL0IY) H-2ITeUUOT}SIN() I[edH JUaTeg

(9007 “Te 10 19231dS) 3[edg IIPIOSI(J AIDIXUY PISI[BISUID)
*(£00Z “Te 12 uayuedIa)) SunyuIy], 9ATIESaN JO Xapu[
JIqel] pue sansst [euosiad Surpredar A1rom fenjiqery

{0661 “Te 12 10437y aITRUTONSIN() AIIOAN 9181 UUDJ

(0661 T 12 T2A9]N)) 2ITRUUONISANC) ALIOA\ 9)BIS UUdJ

‘Suraq[om [ejuat pue JFULYD BIWI[D UIIMII] SNUT'T

(5661 ‘puoqrao
29 PUOQIAOT) [Z-9edS $samg pue Ajarxuy uorssardaq

(S661 ‘puoqiao]

29 PUOQIAOT) 1Z-3]BdS SSa1)§ pue AJarxuy uoissarda
(6002

“I® 19 ‘QULIIG ‘9U20IY]) SITRUUOTISINC) YI[edH JUaTIeg
(9002 “Te 12 1921dS) 9[edS I9pI0SI(] AJPIXUY PISI[RIUILD)
(€661

T 19 UI2}SUDAIT) SITRUUOTISINC) SSAIIS PIATIIIRJ (0102

(1202 “Te 19 PIONUS[[NAA {0202 ‘BISZeIR]

29 W01Ae]D) 9[edS A1PIXUY 28UeY) 91BWID) JO UOISIIA UBULIDL)
*SONSST JUSIIND [T JO dUO SB PIISI[ 2Fueyd

arewny) :Juasaid Je sansst Surmor[oy ay} noqe Areuosiad
N0A 316 PILIIOM MO, TWI)T SUO UIIOU0D IFUBYD .U

(0207 ‘e1szexey] % UOJAR]D) IeIS AJoIXUE SFUBYD LW

*(L00Z “Te 12 uayue[dIa) ) Sunfury], sAeSaN

Jo xopu] JIqeH pue sanssI [ear3o[0d9 Jurpredar Arrom renjiqey
*(£00Z “Te 12 uayue[dia)) SunuIy], SAESaN

JO xapu] JIqeH pue sanss [ed130[099 FurpIedar A11om [enjiqey
‘saouan[jul pue ‘sjoedull ‘sa0uaL1adxa Yifeay [ejus|y

{98ueypd a1eWIO 0] UOT [T

UT U9}J0 1SOUT 90UILIZdX NOA Op UOTIOWS YITYAA /PIIRIISTLI
‘A13ure ‘pre1ye ‘snorxue d[qeIasIur ‘passaidap, [99] NOA sayew
93ueyd 21BWIO JO INSST dY) MOY JJBIIPUT SPIOM Y] JO OB 10]
" A13ue ‘passans ‘ssard[ay ‘pes ‘ssafromod ‘ssafodoy

‘passaidap ‘snoTXue ‘pILLIOM ‘DSUD] ‘PIUIIIUOI [93] (S) SABW

Mmou dFueyd deWI[O INOqe SURUIY], PIPIOM JITEUUONSING

"(0202 ‘e1szere)y] 29 U01AR[D) 9IS AJRIXUY IFUBYD) dJeUII[D)

(1202) T8 12 pIoULIMM

(2202) Te 3 ysTeunTym

(0202) Te 32 uaue[dIop

(£102) Aoy pue uayue[diop
(€202) T2 12 eRRIL

(1202) Te 12 Loquesg

(0102Z) M0D) pue 3[TL3g

(£202) Te 32 Z3TRMYDS

S/2Inseall Yljeay [ejua|yN

$/2INSELIW SUOTIOWD JeWI[D)

9je( pue sioyny

Global Environmental Psychology

2023, Vol. 1, Article e11405

B PsychOpenGOLD

https://doi.org/10.5964/gep.11405


https://www.psychopen.eu/

Pitt, Norris, & Pecl 19

The most frequently used mental health questionnaires were different versions of the
patient health questionnaires (Kroenke et al., 2001; Kroenke, Spitzer, et al., 2009; Kroenke,
Strine, et al., 2009) used in six studies, and the Depression Anxiety and Stress Scale
(DASS-21; Lovibond & Lovibond, 1995) used in four of the included studies (Curll et al.,
2022; Jones et al., 2012; Searle & Gow, 2010; Stanley et al., 2021). The GAD-7 (Lowe et al.,
2008) which had been applied in a modified version to assess climate emotions was also
used in five of the included studies to assess mental health in general (Innocenti et al.,
2021; Mouguiama-Daouda et al., 2022; Schwaab et al., 2022; Schwartz et al., 2023). Three
studies applied the Kessler Psychological Distress Scales (Kessler et al., 2003, Kessler et
al., 2010), and the remaining studies employed various other forms of climate emotions
and mental health self-assessments.

Relationship Between Climate Emotions and Negative Mental
Health

Most studies identified a relationship between climate emotions and mental health (n =
30) (Table 4). However, six of the 36 included studies found no statistical relationship
between climate emotions and mental health outcomes. For example, authors repor-
ted a near-zero correlation between pathological worry and habitual ecological worry
(Verplanken & Roy, 2013) and others have found no evidence that climate change worry
was significantly linked to mental ill-health in the general population (Berry & Peel,
2015). In a clinical population of individuals with obsessive compulsive disorder (OCD),
28% identified as having obsessions and compulsions focussed on climate change (Jones
et al., 2012); however, there was no difference in OCD severity, mood disturbance, stress,
or anxiety, between those who had OCD symptoms that focussed on climate change
and those who did not. Similarly, a study of German medical students found that stress
about climate change did not have a relationship with depressive, anxious, or traumatic
symptoms (Schwaab et al., 2022). The majority of studies (30 out of the 36) support a
positive relationship between negative mental health outcomes and climate emotions.

Table 4

Relationship Between Climate Emotions and Negative Mental Health

Relationship between climate emotions and negative

Author and Date mental health Relationship?

Berry and Peel (2015) No significant relationship between climate worry and mental N
health.

Caceres et al. (2022) Significant medium positive correlation between solastalgia Y

scores and PTSD symptoms (r = 0.308).
Clayton and Karazsia Dep and anx had significant large positive correlation with CACI Y
(2020) (r=0.60, r= 0.54) and CAFI (r = 0.56, r = 0.47).
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Author and Date

Relationship between climate emotions and negative
mental health

Relationship?

Cunsolo Willox et al.
(2012)

Cunsolo Willox et al.
(2013)

Curll et al. (2022)

Ellis and Albrecht (2017)

Feather and Williams
(2022)

Fraser et al. (2013)

Gago and Sa (2021)

Gibson et al. (2020)

Hajek and Koénig (2022)

Heeren et al. (2023)

Helm et al. (2018)

Global Environmental Psychology
2023, Vol. 1, Article e11405
https://doi.org/10.5964/gep.11405

Climate change induced feelings and emotional reactions
experienced because of changes in landscapes and place
attachment, which had a relationship with negative mental health
outcomes.

Climate change is an additional stress on mental health and
wellbeing.

Climate worry had small positive correlations with dep (r = 0.19),
anx (r = 0.21), and stress (r = 0.24).

Climate change is increasing place-based distress, and related
negative mental health outcomes with perceived higher risk of
dep and suicide.

Small significant positive correlation between anx and dep and
climate change anxiety (r = 0.17).

A medium significant positive correlation between psychological
inflexibility and climate change anxiety (r = 0.33), very small
significant negative correlation between psychological flexibility
and climate change anxiety (r = 0.07). Further, the interaction
between climate distress and psychological inflexibility was
significant, meaning in those with the same level of climate
change concern, participants with higher psychological
inflexibility had higher climate distress levels.

Ongoing stress from exposure to negative environmental
narratives associated with climate change may cause negative
mental health states and be a risk factor for developing symptoms
of dep, anx, or trauma related responses such as acute stress
disorder or PTSD.

Environmental worry had a significant medium positive
correlation with psychopathological symptoms; negative affect (r
= 0.457); general severity index (r = 0.298); positive symptom total
(r=0.378); positive symptom distress index (r = 0.174) (small).

A majority reported psychological distress associated with
climate change stressors (both locally experienced observations
and abstract knowledge of climate change), with these relating to
reduced functioning in one or more areas of daily life.

Higher climate anxiety significantly associated with higher
loneliness (B = 0.06) and perceived social isolation (B = 0.10).
Network models shows CACI acts as a potential hub bridging
general worry and CAFIL.

Perceived ecological stress had a very small positive association
with dep (r = 0.06).
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Relationship between climate emotions and negative
Author and Date mental health Relationship?

Howard et al. (2020) Nearly three quarters of participants when thinking of climate Y
change and its impact experienced moderate to high levels of anx
and distress.

Innocenti et al. (2021 Anx significantly positively correlated with CACI (B = 0.898), and Y
CAFI and CACI also significantly positively correlated with
distress (B = 0.437), dep (B = 0.287), and anx (B = 0.141)
symptoms.

Jones et al. (2012) 28% of a sample of participants with OCD identified as having N
symptoms related to climate change. There was no difference in
OCD severity, mood disturbance, stress or anx, age, or gender,
between those who had climate change related OCD symptoms
and those who did not.

Larionow et al. (2022) Climate anxiety had a small positive association with dep (r= Y
0.26), but no association was found for anx.

McBride et al. (2021) A very small significant positive association between Y

psychological distress and climate concern (r = 0.06 and r = 0.07).

Middleton et al. (2020) Most participants described their mental wellness in relation to Y
their experiences of the climate.

Mouguiama-Daouda et al. Dep was significantly small positive associated with CACI (r = Y

(2022) 0.28) and CAFI (r = 0.27), no association was found with anx.

Ogunbode et al. (2023) Negative climate-related emotions had a significantly small Y

positive association with symptoms of insomnia (r = 0.16) and
small negative relation to self-rated mental health (r = -0.25 in
western countries) (r = 0.21 in non-western countries).

Ogunbode et al. (2022) Climate anx had a significant inverse relationship with mental Y
wellbeing (B = -0.240) however, varies across countries.

Ostapchuk et al. (2015) Mental and emotional health has been negatively related to Y
climate change, including feelings of isolation and dep.

Patrick et al. (2023) 9.37% of participants had significant levels of eco-anx and 15.68% Y
with pre-traumatic stress.

Qi et al. (2022) Climate worry was positively significantly associated with N
eating-related eco-concern; however, not significantly associated

with disordered eating characteristics.

Reyes et al. (2023) Climate anx had a significant medium positive association with Y
psychological distress (r = 0.39).

Schwaab et al. (2022) Significant perceived stress related to climate change; however, N
worries were not related to clinical impairment.

Schwartz et al. (2023) CACI and CAFI both had small positive significant associations Y
with anx (r = 0.28) and dep (r = 0.24).

Searle and Gow (2010) Small significant positive relationship between climate change Y

distress and dep (r = 0.22) anx, (r = 0.24) and stress symptoms (r =
0.28).
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Relationship between climate emotions and negative
Author and Date mental health Relationship?

Stanley et al. (2021) Eco-depression predicted higher levels of depression with a large Y
effect size (r = 0.63) and stress (r = 0.31) and anx (r = 0.30)
(moderate effects). Further, eco-anx predicted higher level of
stress (r = 0.41) and anx (r = 0.49) (moderate effects).

Tiatia et al. (2023) Link between climate change and mental health in the Pacific Y
was identified by Delphi panellists as eliciting emotions such as

anx, hopelessness, and fear.

Verplanken and Roy Near-zero non-significant correlation between pathological N
(2013) worry and habitual ecological worry (r = -0.05).
Verplanken et al. (2020) Significant medium positive correlations between global N

warming worry and pathological worry (r = 0.30; r = 0.35)
however, when controlling for personal issues, world economy
and COVID-19, this relationship was non-significant.

Whitmarsh et al. (2022) Climate anx and generalised anx had a significant small positive Y
correlation (r = 0.23).

Waullenkord et al. (2021)  Climate anx had a small significant positive correlation with anx Y
(r=0.25) and dep (r = 0.25).

Note. Y = positive relationship between climate emotions and negative mental health; N = no relationship; dep =
depression; anx = anxiety; PTSD = Post Traumatic Stress Disorder; CACI = climate anxiety cognitive-emotional
impairment; CAFI = climate anxiety functional impairment; r = Cohen’s d correlation coefficient where 0.1 =
small, 0.3 = medium and 0.5 = large; B, linear regression coefficient.

Analysis by Type of Measurement

Differences in the measures of climate emotions used in the included studies were
evaluated in terms of their associated results with negative mental health outcomes,
yielding the following findings. Firstly, all studies using the CCAS indicated a positive
relationship between climate anxiety and mental health (n = 12), although in two studies,
this relationship specifically manifested as depression rather than anxiety symptoms.
The strength of this positive relationship varied from small through to strong effect,
with most results falling into the small-medium category. Considering that the CCAS
was designed to capture clinically relevant responses to climate change, and is based on
psychopathology measures, these findings are not surprising. Secondly, all five studies
employing interviews to assess the health impacts of climate change identified a relation-
ship between mental health and emotional responses to climate change. This is logical
given that these studies were focused on climate change and mental health, and they
centred on vulnerable populations more likely to experience negative impacts of climate
change.

However, when examining studies beyond those using the CCAS and interviews,
mixed results emerged. Among studies using existing mental health measures adapted
to capture climate emotions, four out of six reported a relationship between climate emo-
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tions and mental health. Similarly, among studies using single-item measures of climate
emotions, two out of three indicated a relationship with mental health. In contrast, some
studies, such as those focusing on specific mental health disorders like OCD (Jones et
al., 2012) and disordered eating (Qi et al., 2022), found no relationship climate emotions.
Overall, the results of this review suggest a general relationship between climate emo-
tions and negative mental health outcomes. However, this finding must be interpreted
with some caution due to the diversity of measurement tools for climate emotions and
mental health outcomes.

Analysis by Quality Assessment Rating

An analysis based on the quality assessment rating using the MMAT percentages (Table
2) was conducted to further explore the relationship between climate emotions and
negative mental health outcomes. Studies rated as high or medium quality (100 or 80%,
17 studies) tended to indicate a relationship between climate emotions and negative
mental health. Almost all of these studies, except for one, supported the existence of a
relationship between climate emotions and negative mental health. Conversely, studies
of lower quality (60% MMAT score or below) were more likely to suggest no relationship
between climate emotions and negative mental health. All bar one of the six studies indi-
cating no relationship had a lower quality assessment rating. These findings suggest that
variations in results regarding the relationship between climate emotions and negative
mental health may be related to limitations in study design or methods.

Discussion

The current study aimed to systematically review literature regarding climate anxiety
and mental health in adults to develop a better understanding of the nature of the
relationship, and to provide suggestions for future research. Given the ongoing pervasive
nature of climate change and the escalation of its impacts, understanding the association
between climate anxiety and mental health outcomes is critical. Over half of studies
that met our inclusion criteria were published since 2021, indicating a recent rise in
prevalence of interest in this topic.

A key finding from the present review is the indication of a relationship between
negative mental health and climate emotions. This relationship was observed across all
types of studies, including qualitative, quantitative, and mixed-method studies. Further,
the higher quality studies included in this review tended to identify this relationship.
However, synthesis of this body of research is challenging due to the diversity of climate
emotions and mental health measures and variability of study design and quality.

The included studies in this review highlight the fact that climate emotions are a
complex phenomenon that can affect a wide range of individuals in different communi-
ties. There is growing evidence suggesting populations with a close connection to the

Global Environmental Psychology
2023, Vol. 1, Article e11405

GOLD
https://doi.org/10.5964/gep.11405 B PsychOpen


https://www.psychopen.eu/

Review: Climate Emotions & Mental Health 24

natural world, such as Indigenous communities, farmers, climate scientists, and activists
are more likely to experience climate emotions (Cunsolo Willox et al., 2012, 2013; Ellis
& Albrecht, 2017; Fraser et al., 2013; Gibson et al., 2020; Howard et al., 2020). Therefore,
understanding the nuanced and diverse experiences of these populations is important for
future research in order to develop tailored and appropriate support systems based on
specific population needs.

It is important to note that the results of this review do not allow for causal claims to
be made regarding the relationship between climate emotions and mental health, which
remains a crucial area for future research. Some researchers have begun to suggest that
climate change, acting as a direct stressor, has the potential increase biopsychosocial vul-
nerability to negative mental health outcomes, while also impacting on various indirect
pathways (Thoma et al., 2021). It is also noteworthy that none of the included studies
provided evidence suggesting a relationship between climate emotions and positive
mental health. The studies included in this review meant the focus primarily centred
around the negative mental health implications of climate emotions. Further exploration
is needed to understand if there are potential effects of climate emotions on positive
mental health outcomes.

A further key finding from the present review is the uneven spread of research being
conducted across socioeconomic regions, as most studies included in this review were
situated in high-income countries. Consistent with previous reviews investigating mental
health and climate change (Charlson et al., 2021), the literature included in this review is
highly under-represented from low- and middle-income countries, as most studies were
conducted in Australia, Canada, and the United States of America. This suggests a key
gap in research regarding the nature of the relationship between climate emotions and
negative mental health across diverse cultures, countries, income, and demographics. The
lack of cross-cultural research in environmental psychology has been discussed as an im-
portant limitation in this area, with previous findings showing that western participants
have dominated samples and authors have failed to attend to the cultural limitations of
their findings (Tam & Milfont, 2020). This is particularly concerning as the impacts of
climate change are most greatly felt in low- and middle-income countries (Portner et
al., 2022), and that human-environment relationships likely to influence mental health
outcomes are culturally dependent (Tam & Milfont, 2020).

Suggestions for Future Research

The results of the current review indicate several areas that would benefit from future
research. Firstly, there is a need to address conceptual and measurement issues in the
field of climate emotions and mental health. Whilst the findings of this review suggest
a relationship, inconsistencies in results may be from conceptual and measurement
challenges. It appears important for more high-quality research to be conducted to
enhance the understanding of the complex relationship between climate emotions and
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mental health. Previous suggestions have also emphasized the need for further research
to clarify and refine the conceptualisation of different climate emotions, such as climate
anxiety, and to develop and validate measures (Charlson et al., 2021).

To achieve more consistent and refined conceptualisation in this area, the develop-
ment of specific measures that capture climate change related mental health outcomes.
For example, measures could be designed to assess specific measures related to climate
change, such as trauma (Patrick et al., 2023) or obsessive-compulsive disorder (Jones
et al.,, 2012). Additionally, comparing existing measures of climate anxiety to establish
their construct validity could contribute to the advancement of measurement in this field
(Mouguiama-Daouda et al., 2022).

However, it is crucial to develop measures that are sensitive to avoid unnecessary
pathologising of individuals with appropriate emotional responses to the challenges
posed by climate change. While the relationship between climate emotions and negative
mental health is acknowledged, none of the included studies in this review suggest that
climate emotions should be defined as diagnosable mental health disorders, which aligns
with the perspectives of others in this field (Bhullar et al., 2022). Moreover, the highly
contextualised nature of climate emotions is an important consideration, with some
commentators raising the point that self-report tools for measuring climate emotions
may not be appropriate and alternative approaches may be necessary. (Lertzman, 2015;
Waullenkord et al., 2021). Future research could explore alternative methodologies.

The current review also highlights the need for further investigation into different
populations that experience climate emotions. It is vital to understand the specific needs
of these populations and the types of support required. This includes considering the
role of social and political contexts in increasing individuals’ vulnerability to negative
mental health outcomes from climate emotions (Charlson et al., 2022; Hogg et al., 2021).
This review suggests that populations deemed more vulnerable to climate change and
associated mental health implications include those living in geographically vulnerable
areas (e.g., Pacific), Indigenous populations, climate scientists, activists and those who
have experienced climate events. However, further research is needed to explore the
risk and resilience factors that may moderate the relationship between mental health
and climate emotions. This ongoing research will provide valuable evidence for practi-
tioners, policymakers, and researchers to develop relevant support strategies for these
populations. Research regarding demographic variables such as educational background,
religion, climate risk from residence location, and gender differences should be consid-
ered to tailor support to specific demographic needs (Mouguiama-Daouda et al., 2022;
Reyes et al., 2023). It is paramount that future research extends beyond Western countries
and encompasses diverse geographical and cultural areas, as well as interdisciplinary
collaborations (Coffey et al., 2021; Helm et al., 2018; Ogunbode et al., 2023; Soutar &
Wand, 2022).
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Additionally, the investigation of effective psychological support strategies for indi-
viduals with elevated levels of climate distress is crucial, including programs that provide
supportive group spaces for expressing and working through climate emotions. Broad
scale research on psychosocial interventions at the individual, community and societal
levels is needed to address the social and environmental causes of climate emotions
(Patrick et al., 2023).

This review also indicates the need for different research methodologies, such as
longitudinal studies, mixed method approaches, quantitative studies, and qualitative in-
depth focus groups. These will contribute to the understanding the causal relationship
between climate change and mental health over time (Curll et al., 2022; Howard et al.,
2020; Larionow et al., 2022; Ogunbode et al., 2023; Schwaab et al., 2022; Stanley et al.,
2021; Wullenkord et al., 2021). It is suggested that replicating this review in a few years’
time will provide new evidence and insights as the field rapidly evolve. Furthermore,
with the growing body of research in this area, a meta-analysis in the future may provide
a valuable addition.

Result from the present review suggest a need for future research that explores
conceptual and measurement issues, ensures sensitivity to avoid inappropriate patholo-
gising, works to reduce cultural and socioeconomic diversity issues, and develops effec-
tive support strategies. This future research will enhance the accuracy, reliability, and
validity of findings, leading to more effective and comparable research outcomes in the
field of climate emotions and mental health. Moreover, this ongoing research will build
the understanding of the complex ways psychological responses to climate change are
related to mental health, the needs of specific populations, and assist in the development
of evidence-based understanding interventions for affected individuals and communities.

Strengths and Limitations

To our knowledge this is the first review to synthesise results of the relationship between
climate emotions and negative mental health in adults. The findings of this review pro-
vide useful insights into the current state of literature in this area. The study’s strengths
include its clear methodological approach of using of multiple databases, including both
quantitative and qualitative studies for a comprehensive review, and the inclusion of
an assessment tool to evaluate the quality of studies. By focusing on published peer-re-
viewed articles, this review provides a cohesive discussion of literature on this topic and
suggests future investigations in this area.

However, this review also has limitations. Firstly, these results require careful inter-
pretation as more than half of all included studies were overall of lower quality, suggest-
ing a potential for high degree of risk of bias. Additionally, the inclusion of only English
language articles from peer-reviewed journals may have resulted in the exclusion of rele-
vant non-English studies and grey literature. The focus on studies explicitly measuring
mental health introduces a bias towards a psychological perspective that aligns with
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Western view of mental health. Also, this review focused on empirical studies focusing
on mental health and climate emotions, which is a specific sub section of the literature
in this large and growing field of emotional responses to climate change. Furthermore,
the exclusion of studies focused solely on children limits the contribution of that popu-
lation to the research body. However, the findings of this review align with another
review that specifically examined young people, suggesting that negative emotions about
climate change are associated with mental health symptoms across different age groups
(Ramadan et al., 2023).

Conclusion

This systematic review synthesized and assessed primary research investigating the
relationship between climate emotions and mental health in adults. This review provides
important insights into the state of literature in this area as the findings indicate an
association between climate emotions and negative mental health outcomes, with evi-
dence emerging from qualitative, quantitative, and mixed-method studies. While the
heterogeneity of measures and methodologies presents challenges in synthesizing the re-
search, higher quality studies consistently support the existence of this relationship. This
review suggests a need for more research into the relationship between climate emotions
and mental health, particularly in low- and middle-income countries, diverse cultures,
and populations, into conceptual and measurement issues, psychological strategies to
support populations. As humans continue to face the increasing impacts and stressors
of climate change, ongoing evidence regarding the intensity and scale of mental health
impacts is required to inform response at individual, community, and policy levels. The
mental health burden of climate emotions is predicted to increase as the climate crisis
continues, therefore it is a compelling reason for global governments to act meaningfully
on reducing the impact of climate change.
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Appendix A

Search Strategy

Appendices

Database Platform Year

Searched

String

Medline Ovid 2000-

Current

PsychINFO Ovid 2000—
Current
2000—

Current

EMBASE Ovid

Abstract, Title

Abstract, Title

Abstract,
Keyword, Title

ecoanxiety OR eco anxiety OR eco-anxiety
OR ecological grief OR ecogrief OR eco grief
OR eco-grief OR ecological anxiety OR
environmental anxiety OR environmental
grief OR “climate change anxiety” OR climate
anxiety OR “climate change grief” OR climate
trauma OR climate grief OR pre-traumatic OR
pretraumatic OR solastalgia OR ecoparalysis
OR econostalgia or psychoterratic OR worry
OR distress OR ecoguilt OR biospheric
concern OR anxiety OR mental health OR
grief OR fear OR mental illness

climate change or global warming

1and 2

EBSCOhost 2020—

2022

Psychology and
Behavioural
Science

Collection

Author,
Subject,
Keyword, Title
and Abstract

ecoanxiety OR “eco anxiety” OR eco-anxiety
OR “ecological grief” OR ecogrief OR “eco
grief” OR eco-grief OR “ecological anxiety”
OR “environmental anxiety” OR
“environmental grief” OR “climate change
anxiety” OR “climate anxiety” OR “climate
change grief” OR “climate trauma” OR
“climate grief” OR “pre-traumatic” OR
pretraumatic OR solastalgia OR ecoparalysis
OR econostalgia OR psychoterratic OR worry
OR distress OR ecoguilt OR “biospheric
concern” OR anxiety OR “mental health” OR
grief OR fear OR “mental illness” AND

“climate change” OR “global warming”

CINAHL EBSCOhost

As above

Web of Science 2000—

current

Web of Science

Core Collection

Global Environmental Psychology
2023, Vol. 1, Article e11405
https://doi.org/10.5964/gep.11405

Topic Search

ecoanxiety OR “eco anxiety” OR eco-anxiety
OR “ecological grief” OR ecogrief OR “eco
grief” OR eco-grief OR “ecological anxiety”
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Database

Platform

Year

Searched

String

OR “environmental anxiety” OR
“environmental grief” OR “climate change
anxiety” OR “climate anxiety” OR “climate
change grief” OR “climate trauma” OR
“climate grief” OR “pre-traumatic” OR
pretraumatic OR solastalgia OR ecoparalysis
OR econostalgia OR psychoterratic OR worry
OR distress OR ecoguilt OR “biospheric
concern” OR anxiety OR “mental health” OR
grief OR fear OR “mental illness”

AND “climate change” OR “global warming”

Scopus

2000—
2022

Title, Abstract,
Keyword

TITLE-ABS-KEY (ecoanxiety OR “eco
anxiety” OR eco-anxiety OR “ecological grief”
OR ecogrief OR “eco grief” OR eco-grief OR
“ecological anxiety” OR “environmental
anxiety” OR “environmental grief” OR
“climate change anxiety” OR “climate
anxiety” OR “climate change grief” OR
“climate trauma” OR “climate grief” OR “pre-
traumatic” OR pretraumatic OR solastalgia
OR ecoparalysis OR econostalgia OR
psychoterratic OR worry OR distress OR
ecoguilt OR “biospheric concern” OR anxiety
OR “mental health” OR grief OR fear OR
“mental illness”) AND TITLE-ABS-KEY

(“climate change” OR “global warming”)

Appendix B

« The search terms were changed from the original protocol after a discussion with a research

librarian discussing the scale of this review. The following were removed as they were identified

as being a different construct: cope, coping, wellness, well-being, wellbeing, and cognitive

function.

« The search was not limited to English studies; however, no studies published in a language other

than English met the inclusion criteria.

« Review and opinion papers were excluded, which differs slightly from the protocol. This was to

maintain the focus on original empirical research.
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