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REVIEW ARTICLE

The Impact of Climate Change on Mental Health and Emotional Wellbeing:
A Narrative Review of Current Evidence, and its Implications

Emma L. Lawrancea,b,c , Rhiannon Thompsond , Jessica Newberry Le Vaya , Lisa Pagee and
Neil Jenningsc

aInstitute of Global Health Innovation, Imperial College London, UK; bMental Health Innovations, UK; cGrantham Institute of Climate
and the Environment, Imperial College London, UK; dSchool of Public Health, Imperial College London, UK; eBrighton & Sussex
Medical School, UK

ABSTRACT
Converging global evidence highlights the dire consequences of climate change for human
mental health and wellbeing. This paper summarises literature across relevant disciplines to pro-
vide a comprehensive narrative review of the multiple pathways through which climate change
interacts with mental health and wellbeing. Climate change acts as a risk amplifier by disrupting
the conditions known to support good mental health, including socioeconomic, cultural and
environmental conditions, and living and working conditions. The disruptive influence of rising
global temperatures and extreme weather events, such as experiencing a heatwave or water
insecurity, compounds existing stressors experienced by individuals and communities. This has
deleterious effects on people’s mental health and is particularly acute for those groups already
disadvantaged within and across countries. Awareness and experiences of escalating climate
threats and climate inaction can generate understandable psychological distress; though strong
emotional responses can also motivate climate action. We highlight opportunities to support
individuals and communities to cope with and act on climate change. Consideration of the mul-
tiple and interconnected pathways of climate impacts and their influence on mental health
determinants must inform evidence-based interventions. Appropriate action that centres climate
justice can reduce the current and future mental health burden, while simultaneously improving
the conditions that nurture wellbeing and equality. The presented evidence adds further weight
to the need for decisive climate action by decision makers across all scales.
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1 Introduction

Climate change and mental health are rightly regarded
as two of the greatest challenges facing societies glo-
bally. However, insufficient attention has been given to
the interaction between, and common causes for, these
two crises. That "the climate crisis is a health crisis" is
recognised by global health leaders, including the
World Health Organization (1), and recent
Intergovernmental Panel on Climate Change (IPCC)
reports (2,3) have outlined that increased global heat-
ing will have catastrophic consequences for human
health. While the ways climate change negatively
affects physical health have been recognised for some
time, the effects on mental health have been less well
documented, with relevant reviews and policy briefing

reports only increasing in the last couple of years
(4–7). Mental health and wellbeing are interconnected
with climate change via multiple and diverse pathways.
Making the hidden costs of climate change on mental
health and emotional wellbeing visible, and hidden
benefits of climate action tangible therefore requires a
synthesis and appreciation of contributions from mul-
tiple disciplines. Understanding the common causes of
the dual challenges of climate change and mental
health, and developing common solutions that nurture
both people and the planet, will allow policy makers,
health system leaders and mental health professionals
to build systems and communities resilient to the glo-
bal challenges of the Anthropocene.

The increasing unmet mental health needs of peo-
ple across the world constitutes an urgent global
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health challenge even without the detrimental effects
of the climate crisis. The global economic cost of
mental disorders (from direct healthcare costs and
indirect costs from lost productivity) was estimated in
2010 at $2.5 trillion USD (8) and is predicted to rise
to $16 trillion by 2030 (9). Depression is a leading
cause of disability worldwide (10) and rates of emo-
tional disorders and self-harm are rising, particularly
among females (11,12). ‘All countries are developing
countries’ when it comes to mental health (9). No
mental health system in the world is able to meet cur-
rent need (9), with large ’treatment gaps’ between
need and provision of mental health support (13,14).
Mental health systems are strained; 50% of people
globally with mental health disorders receive no treat-
ment, increasing to almost 90% in low-resource set-
tings (15). Crucially, 75% of mental ill-health has
been estimated to start before age 18 (16), and young
people today have the added burden of growing up
under the shadow of a climate crisis that is not of
their making (17). Climate change threatens the ambi-
tions of countries that are working to achieve univer-
sal healthcare by escalating mental and physical
health needs while also disrupting service provision,
with climate events threatening health infrastructure
and supply chains (18).

When the impact of climate change on human
health was recognised, mental health was a peripheral
concern, with infectious disease and physical injuries
from severe weather events being some of the first
health impacts to be highlighted (19). Physical and
mental health are closely intertwined, with strong co-
morbidity between many physical and mental health
disorders (20–22). As the COVID-19 pandemic has
starkly illustrated, impacts on physical health have
direct and indirect implications for mental health and
wellbeing (23–25). Despite strong evidence, the indi-
visibility of mental and physical health is often under-
appreciated. Over the past decade or so, the evidence
base highlighting the multiple interconnections
between climate change and mental health has
strengthened considerably (26–30). This has taken
place against a backdrop of increasing temperatures,
increasing severity and intensity of extreme weather
events and associated damage to human and natural
systems, insufficient political action, and growing
public awareness of the current and future impacts of
the climate crisis. Levels of concern are high globally;
in 2020, 69% of survey respondents across 40 coun-
tries felt climate change was either very or extremely
serious, compared to 9% who did not perceive climate
change as serious (31).

As our understanding of the interconnections
between climate change and mental health and emo-
tional wellbeing grows, a crucial need has been identi-
fied for sophisticated and cross-disciplinary ’systems’
thinking (27), along with inclusion and synthesis of
relevant literature from diverse disciplines in under-
standing the breadth and depth of this multifaceted
topic. This narrative review adds to existing literature
reviews on the topic of climate change and mental
health (6,32–34), firstly by going beyond literature
that explicitly focuses on climate change, for example
by searching for relevant literature on experiences of
fires and floods (which are not always explicitly
linked to climate change), and secondly by including
both academic and grey literature. This paper also
accounts for the huge expansion of climate psych-
ology literature in recent years, particularly mental
health impacts arising from witnessing or being aware
of climate change, and the relationships with coping,
adapting, agency and action. Preparing communities
for current and future climate threats requires a suffi-
cient understanding of the psychological barriers and
enablers of climate action, and what helps people to
live with and through the crisis while strengthening
local capacities to survive and thrive in a changing
climate (psychological adaptation and emo-
tional resilience).

We take a broad view of mental health, that
acknowledges that mental health and emotional well-
being is a continuum for which any individual can
have better or worse mental health at any time, and
that good mental health comprises a state of wellbeing
in which an individual can cope and flourish across
all aspects of their life and relationships (35). We
therefore include not only outcomes related to deaths
by suicide and clinically defined mental ill-health (i.e.
new cases of mental disorders, worsened symptoms,
increased mortality and morbidity for individuals
with pre-existing mental disorders), but also consider
impacts on population mental health and wellbeing
metrics. We also acknowledge that health, including
mental health, is not merely an individual experience,
but has a range of social, environmental and eco-
nomic causes and consequences (determinants of
mental health) (9,36).

After outlining the methodological approach used
for this paper, we present a framework for the mul-
tiple interacting layers of influence on an individual’s
mental health. This framework is then used to aid the
reader in conceptualising the range of factors that
mediate the impact of climate change on mental
health and wellbeing. We explore the current evidence
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base for how climate change is modifying these fac-
tors that affect mental health (different pathways of
impact), before turning attention to the opportunities
to support individuals and communities to both cope
with and respond to the climate crisis. While the cli-
mate crisis is a risk multiplier, compounding existing
vulnerabilities and disadvantages (37,38), climate
action can also be an opportunity multiplier. The cli-
mate emergency demands that leaders drive an urgent
societal switch from fossil fuels to low-carbon alterna-
tives and invest in adaptation for communities deal-
ing with the threats of an already warming world.
Both design and implementation of such policies can
best be achieved by understanding the psychology of
climate change, and the possible win-wins for climate
action to strengthen the determinants of good mental
health and wellbeing. The paper concludes by provid-
ing examples of strategies that can incorporate sup-
port for mental health and wellbeing into climate
mitigation and adaptation.

2 Methods

2.1 Search strategy

The search strategy to identify the literature on this
topic commenced with a broad reading of the extant
literature and consultation with experts to identify the
key pathways through which climate change can affect
mental health. On the basis of this reading and expert
consultation, the following climate change and mental
health-related terms were included to identify relevant
literature on this topic: temperature, heat, heatwave,
warming, season, hot, flooding, floods, hurricane,
drought, forest fire, thunderstorm, cyclone, tornado,
bushfire, snowstorm, natural disaster, forced displace-
ment, forced migration, climate refugee, climate
migration; mental health, mental illness, wellbeing,
suicide, psychosis, anxiety, depression, PTSD/post-
traumatic stress disorder, eco-anxiety, ecoanxiety, psy-
choterratic, solastalgia, ecoparalysis, ecological grief,
ecopsychology.

The search engines WebofScience, PsychINFO,
Embase, PubMed, and Google Scholar (first ten pages
of results) were searched for terms relating to the
effects of climate change on mental health and the
full combination of search terms is provided in
Supplementary Information. Three searches took
place (initial search and data extraction/synthesis in
2019, updated in 2020 and then in January 2022 to
include papers from 2021, all years/dates included).
For each search, the titles in the first 10 pages of
search results were scanned (for each search term on

each search engine), unless the result list did not
exceed 10 pages in which case all results were
scanned. Abstracts and full papers were then screened
for eligibility (that is, relevance to the question of
how climate change is interconnected with mental
health and wellbeing). Extra papers of interest were
brought to the attention of the authors during the
synthesis and writing process through examining
paper reference lists, and from suggestions by global
collaborators in the authors’ networks.

2.2 Review process

For each thematic area (e.g. temperature, extreme
weather events), the literature was catalogued and
summarised by extracting the following fields from
eligible papers: Author and year, Population,
Exposure, Methods, Outcome, Conclusions. The full
search strategy is provided in Supplementary
Information and the information obtained was quali-
tatively synthesised by two reviewers (EL and RT) to
inform the narrative review.

3 Results

3.1 Contextualising mental health and wellbeing

3.1.1 Relevant mental health definitions
While its use is increasingly widespread, the term
’mental health’ is still difficult to succinctly define.
Mental health is an all-encompassing term - just like
physical health, everyone has mental health that can
generally be better or worse at any one time. Hence,
good mental health is not just the absence of illness
or disorder, but positive wellbeing that leads to flour-
ishing (39). Supporting mental health and wellbeing
in the climate crisis requires an appreciation of the
need to establish conditions that not only prevent ill-
ness but enable people to thrive.

Individuals may also experience symptoms that can
be diagnosed as a mental illness or a mental disorder
and examples of such are provided in Box 1. Mental
disorders involve ’significant disturbances in thinking,
emotional regulation, or behaviour’ (40), and may be
clinically diagnosed when constellations of abnormal
psychological and behavioural symptoms become
established and impair function. Many people do not
(or cannot) access appropriate help for these symp-
toms and may not be in contact with support services,
but community prevalence studies recognise the huge
burden of disease that mental disorders confer across
the world (41). Mental disorders, while generally diag-
nosed according to the symptoms outlined in the
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Diagnostic Statistics Manual, are also well known to
be heterogeneous, overlapping, and dependent on
biology, life experiences, interpersonal, and environ-
mental factors. We use the term ’mental disorders’ in
this paper to refer to individuals who have symptoms
consistent with what clinical mental health professio-
nals would diagnose as a ’mental disorder’, while rec-
ognising that many people don’t and can’t access care
and so can’t receive such diagnoses, and that diagno-
sis can be helpful for some individuals and not
for others.

In this paper we cover healthy (psychological)
responses to abnormal events as well as clinically
diagnosable mental disorders. We note that distress
can be a feature of both, often arising from experien-
ces of trauma, though the latter is generally more
associated with distress that becomes chronic and
impairs the ability of a person to carry out daily activ-
ities. Chronic and impairing distress, including in the
context of the climate crisis, can be readily explain-
able, but may require support to improve and protect
quality of life. In line with Patel et al. (2018), we note
that in practice mental health and mental disorders
exist on a continuum, "from mild, time-limited dis-
tress to chronic, progressive, and severely disabling
conditions. The binary approach to diagnosing mental
disorders, although useful for clinical practice, does
not accurately reflect the diversity and complexity of
mental health needs of individuals or populations" .
In defining our terminology, it is noteworthy that the
climate crisis tends not to cause new types of mental

disorders, and distress related to the existential and
lived threats of climate change will be covered in sec-
tion 3.7. Rather, climate change is a risk multiplier. It
increases the risk of experiencing symptoms diagnos-
able as a mental disorder, or intensifies symptoms
and distress, or both, particularly for groups already
at increased risk, including due to structural inequal-
ities. It can also reduce the resources available for
individuals, communities and health systems to cope
with and be resilient to stressors and distress.

Finally, mental health and physical health are
tightly linked, with high rates of comorbidities (mul-
tiple conditions that occur at the same time in the
same person) (20,42) and a population-level correl-
ation between good physical health and good mental
health (43). Therefore, the well-established threats to
physical health from the climate crisis (e.g. increased
infectious disease spread), or policy changes that
affect physical health, also typically have mental
health implications. Because physical and mental
health are two sides of the same coin, "initiatives
which aim to promote physical wellbeing to the exclu-
sion of mental and social wellbeing may be doomed
to failure." (44)

3.1.2 A framework for the determinants of mental
health and wellbeing
Mental health and wellbeing is influenced by a wide
variety of interacting factors. As Patel et al. (2018)
state, “the mental health of each individual is the
unique product of social and environmental

Box 1. Mental Health Definitions

Mental Health: Everyone has mental health and this can be better or worse over time, varying along a continuum. Mental health includes a band-
width of cognitive and emotional experiences within an individual that are always in flux, and uncomfortable emotions, as long as well regulated,
are part of good mental health and wellbeing. Good mental health was defined by the World Health Organisation as: "a state of well-being in which
every individual realises his or her own potential, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make
a contribution to her or his community" (45). Alternative definitions of wellbeing include: "a subjective and dynamic state of feeling healthy and
happy that ties into life satisfaction and influences a person’s (or a collective’s) psychological and social function" (46).

Mental Disorder: A mental disorder is a health condition generally involving some combination of abnormal changes in thoughts, emotions, percep-
tions, behaviours or relationships with others (40, 41). They are associated with distress and/or problems functioning in activities such as work and
social relationships. Mental illnesses and mental disorders include common disorders such as depression, anxiety, and substance abuse, and less com-
mon disorders such as schizophrenia and bipolar disorder. Developmental disorders such as autism, and degenerative disorders such as dementia
also fall under the umbrella of mental disorders (9, 47).

Key Outcomes of Interest
Worsened population mental health: An increase in the number of people with poorer mental health and emotional wellbeing, in either the short or
long term.
Increased onset of mental disorders: An increase in the number of people experiencing symptoms that can be diagnosed as a mental illness or disorder,
including anxiety, depression, post-traumatic stress disorder and substance abuse. More people with a diagnosed mental disorder.
Poorer outcomes for those with existing mental disorders: An increase in symptoms or more severe symptoms; poorer physical health; increased risk
of death.
Increase in suicide attempts or completed suicides: An increase in the frequency or rate of completed or attempted suicides.
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influences, in particular during the early life course,
interacting with genetic, neuro developmental, and
psychological processes and affecting biological path-
ways in the brain.” (9) These interactions also change
over time, across an individual’s life course and as
global and local conditions change. Understanding
these influences and interactions therefore requires a
biopsychosocial approach. Research is ongoing to
combine evidence across disciplines and establish the
key "active ingredients" that can modulate an individ-
ual’s mental wellness or illness (48). Several frame-
works have been developed in efforts to usefully
summarise and categorise the multiple influences
affecting an individual’s mental health and the levels
at which they act (26,36). While the frameworks differ
in their detail, there is a clear convergence of evidence
that the health and wellbeing of an individual
depends not only on factors residing in that person,
but in the society and environment in which they live
(49). This should not be surprising, considering that
external conditions are widely acknowledged factors
in whether a plant or animal thrives or dies.
However, acknowledging the role of social and envir-
onmental determinants in an individual’s mental
health implies a need for mental health policies to
invest in cultivating the right conditions for humans
to thrive, rather than merely treating the symptoms of
severe distress.

Climate change causes disruption to the determi-
nants of mental health and wellbeing. Drawing inspir-
ation from several existing models (9,50,51) that
conceptualise the social determinants of health, we
provide a framework to help the reader imagine the
complex picture of interacting and dynamic influences
on an individual’s mental health and wellbeing, and
how these interact with and are disrupted by climate
change. Our review is structured accordingly. Our
framework is an adaptation of Dahlgren and
Whitehead’s model (52), which categorises health
determinants into layers. Socioeconomic, cultural and
environmental conditions is the outermost layer,
inside which sit: the material and social conditions a
person lives and works in; their social and community
networks; their individual psychology and lifestyle;
and their biological factors. Our framework also
brings in change over time as a key feature from
Bronfenbrenner’s Ecological Systems Theory (53),
which sets out multiple systems that impact on child
development. Our framework is not intended to be
exhaustive but illustrative of the need to consider the
variety and interconnection of mental health

determinants to "enable an environment that pro-
motes mental health for all" (9).

Our framework sets out mental health and well-
being determinants categorised into five nested layers,
that interact with each other and with climate change.
A person’s biology, demographics and factors such as
pre-existing mental ill-health and state of physical
health interact with their individual psychology and
lifestyle factors, including their own values, attitudes
and behaviours. This is influenced by, and has influ-
ence on, their wider social and community networks;
including personal relationships, the values and atti-
tudes held by their social networks and communities,
and the level of cohesion in their community. This all
sits within their living and working conditions;
whether a person has access to safe and secure hous-
ing, the state of water and food security, their access
to healthcare, what green space and forms of trans-
port are available to them, and their livelihood -
including income, stability, and whether their liveli-
hood is linked to the land they live on. Wider envir-
onmental (e.g. climate stability), socioeconomic (e.g.
income inequalities), political (e.g. trust in govern-
ment, opportunities for participation) and cultural
conditions (e.g. whether centred on wellbeing,
whether collectivist or individualist) interact with all
these other layers of influence. In the context of cli-
mate change, all layers and determinants change over
time, as the global environment and an individual’s
personal environment and life stage changes. They
also interact with previous individual past experiences
or wider historical events, such as prior exposure to
extreme weather events, the time since that event
occurred, and legacies of colonialism and conflict.
The layers specified in the model and the constituent
determinants are connected and interacting, so a dis-
ruption at one layer due to an adverse climate-rele-
vant effect has implications for all other layers.

This complex picture of interacting and dynamic
influences means that certain individuals and com-
munities can experience multiple, compounding vul-
nerabilities. For example, poorer communities are
more likely to be exposed to air pollution and poor
quality housing and have less access to green space;
while these factors each heighten the risk of poorer
mental health, there are compounding and follow-on
effects. Protecting and promoting mental health and
wellbeing in the context of these interactions requires
taking a rights-based approach; promoting an agenda
that views mental health as a fundamental human
right, that protects the welfare of those who are most
vulnerable, and enables an environment that
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promotes mental health for all (9,19). This is made
even more vital in the context of climate change. For
communities already facing complex disadvantage, cli-
mate change can act as a risk multiplier and exacer-
bate existing inequalities and vulnerabilities, including
in mental health (38).

To reiterate, the categorisations of determinants in
the framework are illustrative of the need to consider
mental health as not only a product of an individual
or their biology, or as factors within that individual’s
control, but as the product of many wider layers of
influence around them. Effects in one layer will have
influence across other layers, ultimately affecting the
mental health and wellbeing of individuals.
Interactions between layers can also be positive as
well as negative - a point we will return to later in
the context of the multiple positive impacts of action
to reduce greenhouse gas emissions. Categories in the
framework should not be taken as the only represen-
tation of such complex dynamics, and given their
interacting nature it is impossible to draw distinct

boundaries between them in practice. The framework
is intended to encourage the reader to adopt a sys-
tems perspective and highlights the need for biopsy-
chosocial and rights-based approaches in promoting
and protecting mental health and wellbeing in the
context of the climate crisis.

3.2 The multiple pathways through which climate
change affects mental health

Rising global temperatures are expected to amplify
existing climate-related risks and create new risks for
natural and human systems (54). Some of these risks
are regionally focused, others are more widespread.
Figure 2 illustrates some of the key expected climate
risks in different parts of the world (55). These risks
are expected to become increasingly severe as global
temperatures rise (56) and many of them are expected
to impact human health.

These climate risks can affect mental health and
emotional wellbeing through multiple pathways which

Figure 1. Framework for the determinants of mental health and wellbeing. The framework contains nested layers of determin-
ant categories that all interactively influence each other and ultimately the mental health and wellbeing of an individual. The
determinants, their interactions, and their influence on mental health and wellbeing changes over time. Changes over time
include: changes across the lifecourse, increasing frequency and severity of extreme weather events, exposure to multiple climate
impacts, and the time since the climate impact occurred. Adapted from Dahlgren and Whitehead’s model, with influences from
Bronfenbrenner’s Ecological Systems Theory and the Lancet Commission for Global Mental Health and Sustainable Development
(9,52,53). The framework is designed to be illustrative and encourage ’systems-thinking’, but not to be exhaustive.
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will be described in depth in the following sections.
We conceive of these as a continuum (Figure 3a)
from more ’direct’ and explicit climate-related experi-
ences (e.g. direct experience of a heatwave or flood),
to longer-term direct impacts via disruption of social
and economic determinants of mental health, to the
more ’indirect’ pathways related to climate awareness
or bearing witness to climate-related damages and
inaction of leaders. Figure 3b provides an illustrative
example of the pathways through which one extreme
weather event can both directly and indirectly impact
mental health and emotional wellbeing in the imme-
diate and longer term. It is worth acknowledging that
many of the pathways of influence could be perceived
as ’indirect’. This is because of the wide variety of
pathways by which climate change has ’downstream’
influences on mental health that are not the result of
a single event (e.g. experiences of sexual violence or
conflict during forced migration due to a drought,
that itself is made more likely and more severe due to

climate change). This fact makes it challenging to
quantify the true cost of climate change on mental
health and emotional wellbeing, and we encourage
the reader to consider these ’hidden costs’, and pos-
sible ’flow on’ effects that we can never exhaustively
cover but attempt to meaningfully illustrate. Climate
action by leaders at all levels can prevent the down-
stream consequences, as shown in figure 8.

Until recently, research has focussed predominantly
on the direct impacts (6); a scoping review of the cli-
mate change and mental health literature up to 2020
found that only 11% of articles explored indirect
effects (58). The last couple of years have seen a rapid
rise in studies to address this clear evidence gap
(59–65) as encouraged by scoping reviews
(6,34,58,59,62,66) and ’calls to action’ for the research
community (59,66,67).

Despite the widely used terminology of direct and
indirect impacts, we note that these are distinguished
in different ways across the literature, and a clear

Figure 2. Key near term (to 2040) risks to physical, biological, human and managed systems resulting from climate change across
different regions of the world. Risks include disruption to infrastructure, livelihoods and incomes due to increased extreme climate
and weather events and impacts on health - including mental health - due to increased temperature. Adapted from content in
Figure SPM.8 of the IPCC Fifth Assessment Report Summary for Policymakers (2014) (56) and Figure SPM.3 of the IPCC Sixth
Assessment Working Group II Report on Impacts, Adaptation and Vulnerability (2022) (57). Risks presented here are illustrative
and not exhaustive.
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Figure 3b. An illustration of the multiple pathways (some more direct and some more indirect) by which a single example of a
climate change-related event - e.g. a more severe wildfire - can ultimately worsen mental health and emotional wellbeing.

Figure 3a. Examples of the continuum of impacts that climate change has on mental health outcomes. Climate change
impacts (top row of circles) including rising temperatures and sea level, and extreme weather events such as floods or droughts,
effect mental health and emotional wellbeing (bottom row of circles) including: new cases or increased symptoms of mental dis-
orders; increased deaths by suicide; increased susceptibility to physical illness or death for those who meet the criteria for mental
disorders; worsened population mental health, and mental and emotional distress. This occurs directly and indirectly via a variety
of pathways represented here as a continuum, from direct experiences (left hand side of shaded box), for example of extreme
high temperatures or home loss in a wildfire, to indirect experiences of climate impacts (right hand side of shaded box), for
example by reading about such events in the media and hearing about insufficient climate action from leaders.
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distinction between direct and indirect impacts often
cannot be drawn in practice, not least because of the
global nature of climate change where everyone is, to
some extent, exposed to the impacts of a warming
planet. Similarly, emerging data suggests it is direct
experiences of climate change-related events, such as
a wildfire, that heightens the ’indirect’ psychological
distress of recognising the threat posed by future and
continued climate change. While recognising these
limitations, we use the continuum here from direct to
indirect to highlight the wide-ranging impact of cli-
mate change on mental health, and to usefully struc-
ture these impacts.

3.3 Disruption to Environmental Conditions:
higher temperatures, extreme weather and
climate events, and air quality

Mental health and wellbeing of individuals and com-
munities can be worsened by the direct impacts of
increasing global temperatures, and the associated
increasing frequency and severity of extreme weather
and climate events. This section explores the pathways
by which changes in climatic conditions can adversely
affect mental health, and so relates to the environ-
mental conditions layer of the framework shown in
figure 1. We also illustrate how certain population
groups (e.g. those with pre-existing mental health
conditions) are at increased risk of severe and com-
pounding negative experiences during extreme wea-
ther or climate events, which exacerbate existing
inequalities and vulnerabilities. The section also high-
lights how the effects of exposure to weather and cli-
mate extremes can accumulate over time (e.g. via
repeated exposure to flooding or wildfires) in a way
that compounds negative mental health outcomes.

3.3.1 Temperature
Evidence from a range of countries suggests that high,
extreme, and variable temperatures worsen a range of
mental health and wellbeing outcomes, including
increased suicide rates, hospital attendance and admis-
sion for mental disorders (68,69), and worsened popu-
lation mental health and emotional wellbeing (70,71).
However, the relationships between mental health and
weather variables, including temperature, are complex
and dependent on context and mediating factors (for
example humidity, season, local baseline temperatures)
(72,73). Negative mental health impacts of increased
temperatures have primarily been reported in Europe
(74–77), the USA (71,78–80), and East Asia (68,81–85),
but have also been observed in Mexico (86), Brazil

(87), Australia (72), Kazakhstan (88), and Russia (89),
with some studies reporting models using data from
multiple countries (86,90,91).

Temperature may modulate symptoms of mental ill-
ness or worsen general mental health and wellbeing
through a range of biological or cognitive and societal
pathways. These include: physiological changes, such as
’heat stress’ and alterations to blood flow and central
nervous system function, which can lead to cognitive
and emotional changes (92), and societal changes, such
as reduced economic outputs (93) and increased con-
flict and violence (94). Higher or extreme temperatures
can also disturb sleep (92,95) and reduce its quality,
which is known to increase mental health risk.

Higher, extreme or more variable ambient temper-
atures also have physical health implications. For
example, increasing temperatures are linked with dir-
ect physical health impacts such as worsening symp-
toms or death from diseases such as diabetes or
cardiovascular disease, and indirect impacts such as
increasing rates and geographical spread of infectious
disease and waterborne diseases, such as dengue fever
(96). These physical health impacts can interact with
mental health outcomes, worsening individual and
community mental health, and can also be worse for
those with pre-existing mental illness.

3.3.1.1 Suicide. Suicide rates depend on external
events and conditions and have been found to posi-
tively correlate with local ambient temperature on
daily, weekly and monthly scales (86,97,98). With
insufficient adaptation, climate change could increase
suicide risk by increasing ambient temperatures. A
systematic review found strong evidence for a rela-
tionship between temperature and suicide frequency
in 15/17 studies (69). Meta-analyses suggest that there
is an approximate 1% increase in suicide incidence
for each 1 �C temperature increase above a local
ambient temperature threshold (99) and an associated
2.2% increase in overall mortality related to either sui-
cide or mental disorders (100). A recent preprint
reported similar results, where meta-analysis was sup-
portive of associations between increased tempera-
tures and suicide (70). In a scenario of unmitigated
climate change, one study projected an extra 22,000
(confidence interval 9,000-40,000) deaths across the
USA and Mexico alone by the year 2050 (86), a simi-
lar effect size to the impact of an economic recession.

The evidence on the relationship on deaths by sui-
cide and heatwave events in particular (as opposed to
the general relationship between suicide and ambient
temperature described above) is currently
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inconclusive. There is some evidence that suicide risk
rises with extreme temperatures such as sudden tem-
perature spikes (101) or heatwaves, and with high
temperature variability (79,86,98). A recent global
modelling study however found mixed evidence on
the relationship between suicide risk and number of
heatwave events, and suggested that humidity was a
stronger driver of this risk (91).

The exact mapping of temperature to suicide risk
depends on local contexts and mediating factors,
including local baseline temperatures, and other wea-
ther variables such as sunlight hours (102), humidity
(72), or temporal variables (103) e.g. season
(74,84,104). High relative humidity levels, the inten-
sity and frequency of which is also affected by the cli-
mate crisis, appears to be particularly relevant to
suicide risk (91), with woman and young people par-
ticularly vulnerable. There is also likely to be differen-
tial impacts of rising temperatures on suicide risk for
different communities. Modelling of UK records from
1990-2011, for example, demonstrates a fairly linear
increase in suicide rates with temperature, with higher
temperatures associated with heightened risk (Figure
4). Other countries in the same study, however,
showed non-linear patterns (90). Increasing suicide

rates at high temperatures have been reported glo-
bally, in both low- and high- income settings, though
certain regions, including the whole of Africa, have
not been studied. Studies of agricultural areas indicate
that drought and heat can create conditions for
higher suicide rates, for example among Australian
and Indian farmers (101,105,106); these may operate
over different timescales, for example effects of heat
on crop yields is a distinct mechanism for increased
suicide risk than physiological overheating when
working outside at high temperatures. There are
mixed results as to whether the effect of temperature
on suicide vulnerability also depends on other demo-
graphic variables such as gender (103,107,108), and
age (91).

3.3.1.2 Mental disorders. Higher temperatures have
been linked to worsened physical and mental health
outcomes for people living with symptoms of mental
disorders. Evidence suggests higher heat-related mor-
tality rates and increased hospital attendance and
admission for symptoms of mental disorders during
heatwaves (100). Evidence for such impacts comes
mainly from hospital admissions data. Higher temper-
atures have been associated globally with increased

Figure 4. Modelled Relative Risk of suicide in the UK increases with increasing temperature, estimated using a conditional
Poisson model that was adjusted for long-term time trend, season and day of the week. Relative Risk is the risk of suicide relative
to the risk at the lowest suicide risk temperature. Adapted from Kim et al. 2019 (90).
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risks of mental health-related emergency department
attendance, including for bipolar disorder, schizophre-
nia, dementia, self-harm, and alcohol and substance
misuse (69,100,109–113). The evidence for the impact
of heat on more common mental disorders such as
anxiety and depression is more mixed (72,114),
though studies have shown an increase in depressive
language in the general population with heat (86),
and there is some evidence for worsened symptoms
of anxiety (69).

There is also a significant and unappreciated
increase in mortality risk during heatwaves for individ-
uals with symptoms that fit criteria for mental disor-
ders (69,100,115,116), with this vulnerable group
under-recognised by public health messaging around
management of heat-related risks. The degree of
increased risk requires further study, but indicatively,
analysis of mortality and mental health data in
Bologna, Italy between 2004 - 2017 found that for
every 1 �C above 24 �C, mortality increased by 1.9%
(95% CI 1.0–2.6, p < 0.0001) for people without mental
disorders, while mortality increased by 5.5% (95% CI
2.4–8.6, p < 0.0001) for people with a psychiatric diag-
nosis using mental health services (117). A previous
meta-analysis of factors associated with risk of death
during heatwaves found that psychiatric illnesses
tripled the likelihood of dying (OR, 3.61; 95% CI, 1.3-
9.8), higher than the risk conferred by cardiovascular
disease (116). This significantly increased risk of death
from heat-related symptoms for those with mental dis-
orders (118), particularly schizophrenia/schizotypal
(119), psychosis, depression, dementia and substance
abuse (69,118,120), may be due in part to side effects
of psychotropic medication (medicines that treat a per-
son’s mental state). Prescription medications to treat
mental illness can sometimes impair the body’s ability
to regulate temperature (thermoregulation), placing
individuals taking such medications at increased risk of
more severe heat-related symptoms or death at high
temperatures, (92,118,121) particularly for the elderly
(118,122). Such exacerbated heat stress may also wor-
sen the symptoms of mental illness. There may be
insufficient awareness of these risks among those on
such medication or indeed among healthcare (123,124)
and first aid practitioners. Psychotropic medications all
act on the central nervous system, usually by altering
neurotransmission through one or more neurochemical
pathways. Their exact therapeutic mechanisms are not
completely understood and nor are the mechanisms by
which they can impair thermoregulation, other than to
say this must be via central (i.e. cortical and sub-cor-
tical brain) mechanisms (92,116).

3.3.1.3 General population mental health and well-
being. Psychological distress (feelings or thoughts
that are troubling or upsetting) and negative emotions
have been shown to rise across the general population
with higher than average temperatures or extreme
heat. Studies worldwide, primarily in the Global
North, have reported that increased temperatures
(sometimes above a locally-contingent threshold) are
associated with: higher psychological distress (72),
reduced positive emotion (125,126), increased nega-
tive emotion (102,125), increased fatigue (127),
reduced wellbeing (125,127), ‘depressive’ language in
social media posts (Figure 5) (45, 83, 86, 128), and
higher self-reported mental health difficulties (129).
This research has used correlational studies between
weather data and either small scale or nation-wide
survey data or analysis of social media posts, and the
mental health metrics are heterogeneous. Humidity
may compound effects of heat, while moderately or
’comfortably’ warm weather or more sunshine hours
may benefit wellbeing (103,126,130), and could mask
the impacts of temperature if studies do not
adequately control for these covariates.

The heat-induced societal, cognitive and biological
changes that can worsen symptoms of mental disorders
or increase suicide risks, such as sleep disruptions or
changes in cognition, may also underlie the worsening
mental wellbeing across the population more broadly.

3.3.1.4 Inequalities in temperature exposure and
adaptation. The ambient temperatures that an indi-
vidual is exposed to depends on their local environ-
ment, including access to air conditioning and green
space, with dense urban environments creating ‘heat
islands’ (131,132). People of Colour, poorer commun-
ities, individuals who are housing insecure, and pris-
oners are less likely to have access to the cooling
effects of tree cover, green space and quality housing
(133–137), and hence are more likely to be exposed
to mentally harmful levels of heat, particularly with-
out investment in heat-adaptation under a changing
climate. As those with mental disorders are over-rep-
resented in homeless and prison populations and
those living in substandard housing, their greater sus-
ceptibility to heat represents a compounding of vul-
nerabilities likely to be exacerbated by climate change.

While individuals and communities may adapt to
rising temperatures, particularly with investment in
cooling cities (such as more tree cover), such efforts
have not been sufficient to date; Burke et al. (2018)
found no evidence for adaptation to rising tempera-
tures in the USA thus far reducing the suicide risk
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associated with the increased temperature, and hence
the mental health costs and benefits of climate adap-
tation policies should be carefully monitored (86).

3.3.2 Extreme weather and climate events
The IPCC defines an extreme weather event as one
“that is rare at a particular place and time of the year”
while an extreme climate event is defined as “a pat-
tern of extreme weather events that persists for some
time, such as a season” (3). Living through an
extreme weather or climate event, or weathering its
aftermath, can be traumatic (Figure 6). While attribu-
tion of any one extreme weather or climate event to
climate change has associated uncertainty, the fre-
quency and severity of these will increase under a
changing climate.

Extreme weather and climate events are associated
with increased diagnoses of post-traumatic stress dis-
order (PTSD), depression, anxiety, extreme psycho-
logical stress and distress, substance use and
suicidality (138–141). These effects have been
observed in people of all ages (children, adolescents,
adults, elderly), and healthcare professionals working
in disaster relief (142–148). Such psychological
impacts of climate extremes have received insufficient
political attention considering their increasing fre-
quency and high long-term costs to individuals and

societies involved. While the costs of floods, fires or
hurricanes are counted in bodies or building damage,
the number of people psychologically impacted from
any form of disaster can exceed those physically
injured by 40–1 (149).

While most research has taken place in the USA
and Australia (150–155), effects have also been
observed in other countries including Thailand,
China, Poland, South Korea, Chile, India, Bangladesh
and the UK (142,143,156–162). Increased mental
health needs have been observed following sudden
extreme weather events including floods, tornados,
hurricanes, wildfires (bushfires), earthquakes and tsu-
namis (138,152,157,162–164), but also in response to
slower acting extreme climate events such as droughts
(154,155,165,166) and rising sea-levels (167–169). It
should be noted that heatwaves are also classified as
extreme weather events but have been covered in the
previous section as they are an extension of the effect
of temperature on mental health outcomes. Single
extreme weather events and slower-onset changes,
such as rising sea levels, and indeed the threat of
repeated extreme weather events, can all force people
to choose between staying or migrating. Either deci-
sion can come with mental health challenges, as does
the stress and uncertainty of grappling with
such decisions.

Figure 5. The relationship between daily maximum temperatures and the rates of expressed sentiment of approximately 2.4 billion
Facebook status updates from 2009-2012. The relationship was produced by aggregating the facebook status updates to the city level
of the 75 most populated metropolitan areas in the USA, and modelling the influence of maximum daily temperature on quantified
sentiment (positive or negative) expressed in the status update. Other confounding variables were also considered. Sentiment is more
negative at very low or very high temperatures. Adapted from Baylis et al., 2018 (128).
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Certain risk factors and secondary stressors may
increase the likelihood of developing mental health
problems after extreme weather events. These include
demographic factors, such as being a woman (particu-
larly if pregnant or postnatal) (170,171), a child
(170,172,173), an ethnic minority (174–176), or hav-
ing a pre-existing mental health disorder (140,177);
and socioeconomic factors, including prior experien-
ces of deprivation (178), and occupation (e.g. first res-
ponders are particularly vulnerable (179,180)).
Secondary stressors predicting worse outcomes
include experiences of evacuation (181,182), damage
to property and possessions (183,184), financial loss
(185,186), threat or harm to self or loved ones
(187–189), lesser social support (146,150,185), inad-
equate medical care (190,191), and inadequate welfare
support (such as unsafe or unclean accommodation,
or inadequate food, water, or electricity) (192,193).
Again, it is noted that climate change is a risk multi-
plier, with climate-related threats such as extreme
weather and climate events exacerbating pre-existing
vulnerabilities that occur for certain groups of people
based on the current structure of our society. This
includes inequalities that disadvantage certain groups
such as women, ethnic minority groups, or poorer
communities. These factors interact in complex ways,
that climate change accelerates; for example, by creat-
ing traumatic experiences that further heighten the
risk of mental disorders for already vulnerable groups.

While PTSD arising from extreme weather may
bring to mind global-headline dominating events such
as Hurricane Katrina, reoccurring extremes such as
repeated flooding from unusually high and sustained
rainfall can also lead to long-term mental health chal-
lenges and cumulative psychological tolls (156,187).
Symptoms will tend to appear more quickly and more
severely on the second and subsequent exposures, e.g.
being exposed to multiple floods, cyclones, droughts
or wildfires; or one then another) (194–196).

The psychological and social impacts of climate-
related disasters can take some time to present them-
selves. While some evidence suggests the incidence
and severity of psychological disorders peak within
the first 6-12 months following an event such as a
flood or hurricane (197,198), some have found an
increase over time, with higher rates of PTSD in
Hurricane Katrina survivors after 12 months than at
5-8 months (20.9% and 14.9% respectively) (199).
Anxiety associated with flooding has been reported
for individuals even at 2.5-5 years after a significant
flooding event (200). Several years after the 2009
Australian ‘Black Saturday’ bushfires, a minority of
individuals still experienced PTSD, depression or
severe psychological distress, with the incidence rising
for the worst affected communities and those who
had feared for their life, lost a loved one, or experi-
enced subsequent stressors (e.g. PTSD rates were
15.6% in high-, 7.2% in medium- and 1.0% in

Figure 6. Examples of the impact of extreme weather events on mental health across the world, including the United Kingdom
(200–202), United States of America (203), Puerto Rico (204–207), Colombia (208), Sudan (208), India (209), Vanuatu (208),
Australia (210).
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low-affected communities) (138). A decade later, one-
fifth of people from highly-affected areas had a prob-
able psychological disorder.

3.3.3 Biodiversity
Biodiversity is innately linked with the requirements
for life, including clean air, secure water and food (3).
Exposure to biodiverse natural environments is an
important environmental determinant of good mental
health and wellbeing (211–213). Time spent in biodi-
verse natural environments has been shown to have a
strong positive impact on wellbeing, including posi-
tive mood and happiness, improved cognitive func-
tion, increased vitality and reduced stress, anxiety and
depression (214–218). People who feel more con-
nected to nature have greater health and wellbeing,
while also being more likely to take actions to protect
nature (219–222). These benefits are greater if the
spaces are more biodiverse (212).

Despite the many benefits provided by biodiverse
ecosystems, on a global scale biodiversity is declining
at an unprecedented rate and the drivers of this
decline (e.g. land use change) are intensifying (223).
Biodiversity loss and climate change are also inextric-
ably linked (224). Climate change is a key driver of
biodiversity loss (225) while ecosystems play an
important role in absorbing and storing greenhouse
gases as well as supporting climate adaptation, for
example by providing societies with greater protection
from extreme weather events. The interconnectedness
of the biodiversity and climate crises is both a threat
and an opportunity to mental health and emotional
wellbeing. It means that climate change can threaten
the biodiverse ecosystems on which people depend
for their livelihoods and emotional wellbeing.
Conversely, it also means that actions to reduce
greenhouse gas emissions can often be synergistic
with protecting and restoring biodiversity - a point
we will elaborate on later.

3.3.4 Air quality
Burning fossil fuels is the largest contributor to cli-
mate change, and also results in air pollution, while
climate change can further worsen air pollution
through increased heat, humidity and wildfires
(226,227). Air pollution, specifically particulate matter
(PM), and nitrogen oxides (NOx), increase the risk of
mental health problems, potentially via mechanisms
of inflammation and neuronal injury (228–230).
Exposure to different components of air pollution has
been linked to higher rates of depression, anxiety,
bipolar, psychosis, schizophrenia, neurodegenerative

disorders such as dementia, and increased suicide risk
(short-term exposure) (229,231–233). Individuals
exposed to more air pollution are more likely to use
mental health services, even when controlling for
covariates such as deprivation, age or ethnicity (234).
Longitudinal research on mental health service users
presenting with psychotic and mood disorders found
a large increase after one year in both inpatient days
and community mental health service use for those
living at addresses with higher exposure to PM and
NOx pollution (234). These increases persisted at the
seven year study follow-up.

As with other mental health effects of climate
change, the impacts of air pollution are spread
unequally across populations. Socioeconomic dispar-
ities (235) in exposure to air pollution are seen glo-
bally (236,237), with low-income groups exposed to
higher levels of outdoor and indoor air pollution
(238,239). Air pollution exposure also increases phys-
ical health problems (240) which further increases the
risk for mental health problems.

3.4 Disruption to socioeconomic and
political conditions

Climate change can disrupt and destabilise social, eco-
nomic and political determinants of good mental
health and wellbeing, such as stable societies, govern-
ance and living costs. These determinants can be dis-
rupted by climate change but also influence its
trajectory, for example countries with trustworthy and
transparent governance tend to have both higher
mental wellbeing but also lower carbon emissions
(241). Socioeconomic and political conditions interact
with the other layers in our framework as we high-
light below in the context of conflict and forced
migration. Those examples attempt to show how cli-
mate change can affect socioeconomic and political
conditions and how that can lead to cascading effects
at every level of the system; disrupting living and
working conditions, destabilising community net-
works, worsening physical health, and widening
inequalities through disproportionately worse impacts
for more vulnerable communities.

3.4.1 Social and global inequality
Social injustice and inequalities are key risk factors
for poor mental health and developing mental disor-
ders (242–244). Climate change directly exacerbates
existing inequalities in health, including mental
health, as the groups most likely to be negatively
affected by climate change, and therefore have their
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mental health and wellbeing compromised, are those
that are already disadvantaged in society. This
includes people with pre-existing mental health condi-
tions. Further, climate change widens inequalities in
social and economic opportunities, in a vicious cycle
(245–247). Countries and contexts with higher
income inequalities are associated with both higher
levels of greenhouse gas emissions, and poorer mental
health (242,248–250). Between 1990-2015, the richest
10% of the global population were responsible for
52% of carbon emissions, while the poorest 50% cre-
ated only 7% (251) . More equal and democratic soci-
eties tend to have characteristics (including lower
poverty, better education and healthcare) that are
beneficial to climate resilience, willingness to adopt
climate mitigation policies, and higher satisfaction of
people’s needs and better wellbeing outcomes with
less energy use. Conversely, societies which "prioritize
economic growth beyond moderate incomes and
extractive sectors" have lower wellbeing outcomes
with higher energy use (55,245,252). Climate injustice,
whereby individuals, communities and countries who
have contributed the least to greenhouse gas emis-
sions are hit first and worst by the consequences, is a
source of justifiable anger and distress that also
increase mental health risk (253). Reducing inequal-
ities in resource distribution will improve human
mental health and wellbeing, and "the amount of
energy needed for a high global level of human devel-
opment is dropping", with options available to pro-
duce a great increase in wellbeing in low resource
settings with only relatively slight increases in energy
use (254). Improving equity in social and economic
systems improves wellbeing for all, while also improv-
ing participation and trust in governance, and climate
mitigation, in an "interactive and self-reinforcing pro-
cess" (3).

3.4.2 Conflict, violence and destabilisation
of societies
Climate change can escalate conflict and violence
(255). This can happen through direct impacts, such
as higher temperatures which heighten interpersonal
violence (256). A meta-analysis reported a 4%
increase in frequency of interpersonal violence and
14% increase in intergroup conflict for each standard
deviation change in temperatures and rainfall from
previous baseline conditions (257). Conflict is both a
cause and consequence of disruption to the socioeco-
nomic, cultural and environmental stability of soci-
eties, rupturing and resulting from ruptured
community bonds and social cohesion, reduced

habitable and arable land, increased food and water
insecurity, strains on health systems and forced
migration. As climate change produces such myriad
and compounding disruptions and the ability of gov-
ernments to provide public services is reduced,
increasingly desperate populations facing scarcity of
resources can become more violence prone, increasing
intergroup conflict, terrorism, sexual violence, domes-
tic violence, and conflicts or wars within and across
nations (255,258–261).

Conflict and violence have well documented men-
tal health impacts, including post-traumatic stress dis-
order, depression, anxiety and substance abuse
(262,263). Following the civil war in Guatemala, for
example, 41% of survey respondents screened positive
for depression, 50% for PTSD and 23% for alcohol
dependence (264). Conflict-driven impacts on physical
health, including increased sexual and gender-based
violence (255,258,259), and increased spread of infec-
tious diseases, also impact on mental health and well-
being (258,263). Weakened social connections can
impair the ability to process trauma and loss.
Insecurity and disruption to normal patterns of work
and social interactions are further risk factors for
poor mental health outcomes (258,265).

Countries experiencing conflict are most at risk
from climate change, in part due to geography, but
primarily due to reduced ability to adapt (259,266).
Insecurity limits the capacity of individuals, commun-
ities and governments to cope with climate shocks,
such as from extreme weather events. The concerted
and coordinated effort required to transform societies
and support climate resilience of local communities
can be limited during times of armed conflict.
International support for adaptation efforts - by com-
munity organisations like the Red Cross or govern-
ments can also be reduced. These compounding crises
and exacerbated vulnerabilities can take a heavy toll
on mental health and wellbeing. Conflict can also
damage the environment and escalate climate change,
for example through contamination to air, water and
soil from warfare or from deforestation and burn-
ing (255).

3.4.3 Forced migration
Climate change is likely to be an increasingly import-
ant factor in driving migration this century as
extreme weather and climate events, rising sea levels,
and related social changes force people from their
homelands (267–270), producing ’climate migrants’ or
’climate refugees’.
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In 2021 23.7 million people were internally dis-
placed from non-conflict disasters, the majority of
which were weather-related (271). A widely cited fig-
ure estimates there could be as many as 200 million
climate refugees by 2050 as a result of climate change
and the associated flooding, sea level rises, droughts,
food/arable land shortages and conflicts (272).
Temporary evacuation or local displacement from cli-
mate-related disasters will also increasingly occur,
such as forced relocation or home loss after wildfires.
As people are forced to change their livelihoods and
way of life - either preventatively as their situation
worsens (e.g. drought), or to remain safe in the con-
text of an extreme weather event - people from rural
communities can find themselves in poor urban com-
munities facing new complex risks (266,273). The pre-
cise experience of, and impacts on, migrating
individuals is likely to be significantly affected by
what kind of migration takes place, such as planned
relocation versus emergency response, forced versus
voluntary, or within-country versus cross-border
migration. Planned versus emergency evacuation can
be related to better mortality, physical and mental
health outcomes for those affected (274,275).

Forced displacement or evacuation after climate-
related disasters has been linked to depression, anx-
iety, and PTSD (181,182). Losing your home, commu-
nity and culture, and navigating potentially perilous
and difficult journeys to safety, comes with severe and
on-going stress, loss of identity, and loss of supportive
connections. First and second generation immigrants
have double the risk of psychosis compared to non-
immigrants (276). This risk is not equal across host
countries and ethnicities, implying that social context
is important (276,277). While there is less evidence
reflecting the impact of climate migration relative to
other causes of migration, the challenges faced by cli-
mate refugees are likely to emulate some of the chal-
lenges faced by refugees in general, who experience
higher rates of mental disorders (278).

The mental health effects of climate migration in
particular are currently understudied, though there is
evidence for negative effects (208,279). For example,
Indigenous Australians forced to migrate to towns as
a result of droughts disrupting the pastoralism sector
(280) have reduced mental wellbeing. People relocated
by Hurricanes Katrina and Harvey in the USA
showed increased psychological distress, stress, and
posttraumatic stress compared to people who could
stay in their original community (281,282). Again,
outcomes substantially depend on stress exposure and
support provided. After Hurricane Sandy in the USA,

for example, individuals who chose supported reloca-
tion (under a voluntary home buyout scheme) were
less likely to report worsened stress than those who
chose to rebuild in place with minimal support (283).

Displacement or migration triggered by climatic
changes may involve a ’risk exchange’, whereby
migration improves certain determinants of physical
and mental health but worsens others (284). Multiple
factors will influence the decision to stay or go, and,
if migration is appropriately planned and supported,
some individuals and communities may benefit. How
positive or traumatic the experience is - both before,
during and after the relocation - depends on the cir-
cumstances of the situation being left and the nature
of the receiving country/location, including how wel-
coming this is to migrants, both culturally and in the
relevant support structures. The support available for
people who stay versus who migrate will determine
outcomes, either within or between countries. For
example, the relative stress of staying versus moving
will be influenced by escalating insurance costs for
areas at increasing climate risk, or difficulty gaining
aid to rebuild post-disaster in such locations (283).

Mental health and wellbeing outcomes are
improved with access to appropriate resources. This
includes support to process traumas associated with
migration, and to relevant health, education, employ-
ment and social resources. Social factors seem to be
especially important in other forced-migration scen-
arios, where ‘cultural bereavement’ can present mental
health risks (285) (which could present alongside sol-
astalgia, grief and bereavement of place in cases of cli-
mate migration). Social exclusion, economic
disadvantage, stigma and discrimination all contribute
to poor migrant mental health (286–288). In a UK
study, refugees experienced higher stress, worry and
depression with post-migration stressors such as
unemployment or underemployment, victimisation,
poor housing or homelessness (289). These factors
reduced long-term health generally (289). Meta-analy-
ses of disaster-driven refugee mental health have
sought to identify what factors are linked with greater
risk for worse mental health outcomes and with resili-
ence. Particular risk factors for worse mental health
outcomes have been found to include: living in insti-
tutional accommodation or rural locations, having
limited economic opportunity, being of older age or
female gender, and having had more education or
higher pre-disaster socioeconomic status (278). In
conflict-driven forced migration, factors such as fam-
ily and community cohesion and support, collective
identity and religion have been linked to resilience
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(290). These studies highlight that appropriate struc-
tural, social and cultural resources for climate
migrants are key mental health interventions.

Access to opportunities for important cultural and
spiritual practices influences the mental health of cli-
mate migrants. Maintaining cultural traditions after
climate migration may be difficult for communities
with cultures strongly tied to the land, such as
Indigenous Communities, greatly exacerbating the
negative impacts of forced migration from homelands
(291). Studies of conflict-displaced persons from
Colombia, Ethiopia, and Bangladesh have observed
the benefits of maintaining cultural traditions and
community-based mental healthcare sup-
port (286,292–294).

3.4.4 Governance
Governance, at local, national and global scales, can
create conditions that either support or detract from
the wellbeing of people and the planet (2).
Governance that is transparent, inclusive, trustworthy
and provides opportunities for participation is linked
to higher wellbeing of citizens (241,295). Climate
action at all levels - from local to global - ultimately
depends on good governance. Successful climate
adaptation relies on using local knowledge and mobi-
lising local communities, which ultimately depends on
government investment. Likewise, support for climate
mitigation policies is strongest when there are oppor-
tunities for meaningful participation in decision-mak-
ing of all affected stakeholders (across sectors and
levels of society), which can build societal trust, social
cohesion and improve climate governance. This
depends on and can also benefit the wellbeing of
community members. Similarly, gender equity
improves health and wellbeing for women, while
greenhouse gas emissions are lower in countries
where women have more political power. (296)

Conversely, climate change and its compounding
risks can destablise governments, with flow on disrup-
tions that ultimately worsen mental health. For
example, ’the convergence of climate risks and con-
flict further worsens food and economic insecurity
and health disparities, limits access to essential serv-
ices, while weakening the capacity of governments,
institutions and societies to provide support. The
impact of this overlap is not only wide-ranging; it is
also far-reaching. Ripple effects can shape mobility,
patterns of transhumance or access to resources on a
continental scale.’ (266)

Mental health and wellbeing will ultimately only be
protected by governments enacting policies that

rapidly transition away from fossil fuels. These poli-
cies must be implemented with care to protect those
who may be negatively affected, e.g. by the need to
change livelihoods (see section 4.4 for more on a ’Just
Transition’). Governance can also moderate the influ-
ence of climate change on mental health outcomes.
For example, conflict can erupt when agricultural
farmers and cattle herders are forced by a changing
climate to compete for resources. This happens more
when there is a lack of strong governance, while the
conflicts can weaken governance further. By pro-
actively strengthening the determinants of good men-
tal health and wellbeing, including investment in
trustworthy and participatory governance, the effects
of climate change on the wellbeing of communities
can be reduced.

3.5 Disruption to cultural conditions

The values, attitudes and narratives that are held
within a particular culture, and globally, are both
influenced by and have influence on climate change,
and on mental health and wellbeing outcomes. We
use cultural conditions here to include the values a
society aims to uphold and that underpin economies
and governance, the way people within a society view
their relationships, connections and responsibilities to
each other and to nature, their role and purpose in
life and society, and the stories told by a people about
themselves. Cultures influence mental health and
wellbeing, but also how mental health and wellbeing
are considered, understood and supported.

The widespread and multifarious effects of climate
change causes disruptions to cultures and ways of life
that can cause complex harm to identity, purpose,
mental health and wellbeing. This particularly applies
to individuals and communities that have strong cul-
tural and spiritual connections to landscapes, includ-
ing most Indigenous communities (see section 3.6 for
further information). For example, melting sea ice in
Canada is threatening Inuit communities that rely on
the sea ice not only for their way of life, but for their
fundamental identity as a people, intimately bound
with wellbeing. An Inuit elder has been quoted as
saying: "We are people of the sea ice. And if there’s
no more sea ice, how do we be people of the sea
ice?" (297).

Conversely, climate change and poor mental health
and wellbeing are both consequences of certain cul-
tural conditions. Psychotherapist Sally Weintrobe has
highlighted how ’cultures of uncare’ and
’exceptionalism’ (or the belief that standard
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boundaries, including limits of natural systems, do
not apply to that individual or culture) are dominat-
ing in many countries and contexts, and how these
damage both mental health and wellbeing and drive
climate change (298). Relevant cultural conditions
include materialism, hyper-individualism, the legacy
of colonialism, and disconnection between people and
people and nature.

The rise of neoliberal economic policies and cul-
ture have been associated with multiple and wide-
spread mental health harms (299). Materialism and
overconsumption are also a key driver of the climate
and ecological crises, with production, transport and
disposal of unnecessary or throwaway items increas-
ing use of fossil fuels and other non-renewable
resources and creating waste. To stay within planetary
boundaries richer nations must reduce their overcon-
sumption. While this often plays into narratives of
sacrifice, there is good evidence that materialistic val-
ues are negatively correlated with wellbeing (300),
partly explainable by the individualistic nature of
materialism being antithetic to collectivist values
(301,302). Conversely, reducing materialistic values
can improve wellbeing (303).

Fostering cultures that strengthen connections with
people to themselves, other people and wider nature
can reduce loneliness and increase wellbeing
(221,304,305). Such cultures and opportunities for
connection are also key to effective climate mitigation
and adaptation actions (2). An over-focus on individ-
ual-level climate action has been criticised for dis-
tracting from the duty of care of government,
business and other institutions while increasing the
likelihood of individual citizens feeling overwhelmed
and distressed. Similarly, a culture of mental health-
care that focuses only on the individual-level causes
of mental health problems can similarly distract from
attention to wider societal contexts for distress and
communal opportunities and conditions that better
prevent and treat mental ill-health (306).

Many countries and communities particularly vul-
nerable to climate change are also dealing with the
legacies of colonialism (307). Indigenous communities
in Australia have highlighted how "the impacts of cli-
mate change resembles the experiences of colonisa-
tion. When the first settlers [Europeans] invaded
Australia, falsely and disrespectfully calling it terra
nullius, no one’s land, they bought with them many
strangers carrying many diseases. Today, the man-
made impacts of climate change are bringing a new
form of disease to our country" (308). Colonialist leg-
acies also reduce the ability of, for example, small

island developing states to adapt to climate change, as
livelihoods may depend on cash crops and vulnerable
infrastructures. Colonisation turned many societies
away from practices that were more protective of the
environment, or traditional sources of food and agri-
culture more resilient to local conditions. Mental
health and wellbeing impacts can therefore be exacer-
bated by how the ’structural violence of colonialism’
increases economic hardship and inability to meet
basic needs under a changing climate (309). ’Climate
coloniality’ plays out today in how many of the
groups and countries most affected by climate change
are those who have least contributed to the problem,
while these same countries often have less power in
international negotiations, as discussed at COP26
(307). The cultures of colonisation, that disconnect
people from lands, eco-systems and traditional practi-
ces of sustainability living with the beyond human
world, have both contributed to and perpetuate the
climate crisis (307). Climate justice and decolonisation
movements seek to redress the power and justice
imbalances that were created during colonialism and
still exist today.

Cultures that value connection to land and nature
have benefits for both mental health and for address-
ing climate change. Nature connectedness, or the
extent that humans identify with the rest of nature, is
a core part of the identity of many Indigenous cul-
tures worldwide, though has been reduced in highly
urbanised and Westernised societies. People with a
stronger connection to nature are more satisfied with
their lives, have more positive emotions and higher
vitality (221,310,311). “Feeling a part of nature has
been shown to significantly correlate with life satisfac-
tion, vitality, meaningfulness, happiness, mindfulness,
and lower cognitive anxiety” (312). We are ’wired’ to
like and appreciate natural scenes, and to seek con-
nections with the natural world and other life forms,
known as the “biophilia hypothesis” (313). People
who are more connected to nature are more likely to
take action to protect it, and to support climate poli-
cies. Cultures more connected to the natural world,
including Indigenous communities, are also best
placed to guide local climate action. Participation in
such programmes, including ’Caring for Country’ ini-
tiatives in Australia (314), have benefits for mental
health and wellbeing as will be discussed further in
section 3.6.2.

Stories and narratives are a key part of culture.
The media clearly plays an important role in commu-
nicating climate narratives. As frequency and severity
of extreme weather events increases, how much news
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coverage climate change receives and how it is
reported also changes (315,316). Exposure to media
coverage influences wellbeing and mental health;
negative emotional responses to climate change are
linked to higher exposure to information about cli-
mate impacts (64). Media narratives across different
contexts also intersect with political, socioeconomic
and environmental conditions. For example, one ana-
lysis of 37,000 news articles from 45 countries and
territories found that media narratives in wealthier
countries were more likely to emphasise domestic pol-
icies and scientific evidence of climate change, and in
poorer countries were more focused on international
relations and natural aspects of climate change (317).
Another such analysis found climate change coverage
to be generally more frequent in Global North coun-
tries, and more focused on the challenges and impli-
cations of climate change for society in the Global
South (318). Global and local cultural narratives inter-
act with local social values and attitudes, and influ-
ence psychological and emotional responses to
climate change and individual and community behav-
iours (319,320). For example, as highlighted above,
extreme heat has been linked with more ‘depressive’
language in social media posts (86). Media narratives
can also exert pressure on the politicians which can
both support or hinder meaningful action to mitigate
and adapt to climate change, and the associated
impacts that has on people’s vulnerability to climate
and anxiety about climate inaction.

3.6 Disruption to living and working conditions

Living and working conditions refer to the access,
availability and opportunities that individuals have in
terms of jobs, housing, education, food, water and
welfare services, as shown in figure 1. In this section
we provide examples of how climate change can dis-
rupt some of these conditions and the associated risk
of poorer mental health and wellbeing, including
compounding existing disadvantages for some groups
in society.

3.6.1 Food and water security
Climate change is affecting food and water security
through changing precipitation patterns, increasing
temperatures and extreme weather events. It will con-
tinue to negatively affect food security by reducing
crop yields, disrupting food storage and distribution,
and increasing prices or price volatility (3). This
impacts mental health and wellbeing directly, through
malnourishment and malnutrition impacts (which can

disrupt brain development in children), and indir-
ectly, through the psychological distress and stress
caused by uncertainty in the ability of people to
acquire sufficient and appropriate food to feed them-
selves and their families (321–323). This stress
response can increase symptoms of depression and
anxiety. Reduced access to traditional foods with a
changing climate has also been reported to worsen
mental health in Indigenous communities (324).

Water insecurity directly and indirectly impacts
mental health outcomes, with documented increases
in psychological stress, despair, depression and anx-
iety amongst those who had insecure water supplies
(325). Mechanisms can include: stress and insecurity
due to water scarcity and material deprivation, dis-
placement of families and loss of connection to peo-
ple and places, social shame, experiences of injustice,
loss of autonomy, conflict and violence, dehydration
altering effectiveness of psychoactive medications,
worry about health threats and physical ill-health
including disease spread and effects of heat
(326–328). Water-related hazards are unequally expe-
rienced, with communities who already experience
systemic inequities and vulnerabilities being dispro-
portionately affected. This includes people who are
’poor, women, children, Indigenous Peoples, and the
elderly in all locations, especially in the Global South’,
(329) and mental health impacts have been docu-
mented across the world, including Indigenous com-
munities in Peru, Australian farmers, and
communities (particularly women) in USA, Bolivia,
Nepal, India and Iran (101,328,330–334).

3.6.2. Livelihoods
Access to a secure and stable livelihood is a social
and economic determinant of mental health, with the
capacity to fully participate in society and fulfil one’s
potential part of the definition of good mental health.
Climate change threatens livelihoods via its impact on
sectors such as agriculture as outlined above or via
the effect that high temperatures or highly polluted
air have on reducing cognitive function and the abil-
ity to work (3,26). Such disruptions to livelihoods can
increase stress and trauma, substance abuse and sui-
cide ideation (105,335,336).

3.7 Disruption to individual psychology and
interactions with social and community networks

Individual psychological responses to climate change
are influenced by the social and community networks
within which they are embedded - for example, by
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the degree to which individuals are able to access sup-
port networks for collective action and the values of
the groups to which an individual belongs.
Conversely, social and community networks can
change in response to the hopes and fears of individ-
uals, as illustrated by the rise of social movements
such as the ‘Fridays for Future’ youth climate move-
ment. Because these layers are so closely intertwined,
this section describes them and the interactions
between them together, while also recognising how
they themselves are affected by other layers such as
the cultural conditions of a society and associated
media narratives.

3.7.1 Psychological responses to climate awareness
and the impact on mental health and wellbeing
As awareness of the severity of the climate crisis
increases, through increased lived experiences of cli-
mate-related extreme events and associated media
reporting, distress related to climate awareness is also
increasing, with more frequent use of terms such as
’eco-anxiety’ in academic and popular media dis-
course. Despite this, there remains a relative lack of
data on the prevalence, nature and severity of emo-
tional and psychological responses to the climate cri-
sis and the mental health and wellbeing impacts.
While this literature is rapidly widening and evolving,
there are still gaps in standardisation of metrics and
psychological constructs, how different groups are
being affected globally, what strategies are most con-
structive for coping, and longitudinal changes. This
section explores the range and prevalence of psycho-
logical and emotional responses that have been docu-
mented to date.

Strong psychological responses to the climate crisis
are often part of a healthy and adaptive process to the
threat posed, and thus should not be pathologised
(17,337–339). However, these responses can become
ongoing sources of stress and, without appropriate
support, impact on mental health and wellbeing. To
aid the avoidance of pathologisation, we have main-
tained a distinction in the following two subsections
between psychological responses themselves, and how
these can impact on mental health and wellbeing.

3.7.1.1 Psychological and emotional responses to
climate change. Being aware of, or bearing witness
to, current and future climate-related threats and
insufficient climate action can induce a range of psy-
chological and emotional responses. These may
include distress, worry, anxiety, anger, fear, grief, frus-
tration, stress, denial, hopelessness, helplessness, guilt,

cynicism, fatalism, and a paralysing inability to act
(59,253,337,340). Lexicons have been established, such
as ‘eco-anxiety’, ’climate anxiety’, ’eco-distress’,
’ecological grief’ and ‘solastalgia’, to refer to experien-
ces of strong emotions and distress arising from
awareness of or witnessing the climate and ecological
crises (Box 1).

While recent research has focused largely on expe-
riences of distress, anxiety, fear, grief and anger in
people aware of and concerned by the climate crisis,
it is important to note that everyone exposed to infor-
mation about climate change will have a psychological
response to it, and this can include unconstructive
(but understandable) psychological defence mecha-
nisms to the threats, including disavowal, denial,
delay, distancing, dissonance, doomism or numbness.
How individual and community attributes including
identities, values, psychology, narratives and political
preferences contribute to these responses and the
implications for generating climate action will be dis-
cussed in section 3.7.2.2.

Several survey instruments for climate anxiety, cli-
mate worry, climate distress, eco-anxiety and solastal-
gia have been developed (341–343). These vary in
their definitions, measures and scales; some extend
beyond capturing emotional experiences (affective
symptoms) to also include: 1) cognitive aspects, such
as propensity to ruminate, 2) functional (daily life)
impairment, or 3) anxiety about personal impact on
the planet (341,343). That varying definitions exist
means these terms are imprecise and overlapping,
with comparison across research studies challenging.
The definitions provided in Box 1 are provided to
guide the reader, but should be read with the acknow-
ledgement of the inevitable overlaps and imprecision
of the terminology as it stands. Some efforts are being
made to provide a clearer conceptual framework for
the range of psychological responses, for example via
a recent eco-emotions taxonomy (340).

Importantly, although many emotional and psycho-
logical responses to the climate crisis appear to be
globally-relevant, responses are also likely to be cul-
turally dependent (340). To date, there have been a
range of mostly quantitative (63,65,351–355), but also
some qualitative (356–359), studies on emotional and
psychological responses to climate awareness in differ-
ent groups (Figure 7). Primarily these have been con-
ducted in richer Western nations (UK, USA,
Australia, Germany, Finland and Norway)
(149,351,352,357,358) but a growing number of stud-
ies in low- and middle-income countries have taken
place in recent years, including the Philippines (63),
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South Africa (360), India (60), and Tuvalu (361).
Places and individuals who have experienced more
direct impacts of climate change also appear to have
higher levels of eco-anxiety and climate distress, in
contradiction to assumptions that such experiences
are the domain of richer, whiter communities and
nations (65,342,352,362).

The Yale Program on Climate Change
Communication has a long-running survey study
examining the responses of the American public to
climate change. In 2021 they reported that 70% of
Americans were at least somewhat worried about glo-
bal warming, with 35% very worried (363). More than
half felt disgusted (54%), and at least four in ten felt
angry (47%), outraged (45%), or hopeful (42%). A
2021 study from this same centre also reported that
the majority of Facebook users surveyed in 31 coun-
tries worldwide were very or somewhat worried about
climate change (359). A 2020 UK survey found sig-
nificantly higher levels of distress among 16-24 year
olds for climate change than the COVID-19 pan-
demic, driven by relatively higher distress for climate
change in people who don’t otherwise experience anx-
iety in daily life (352). Grief is also a commonly
reported response to witnessing breakdown in eco-
logical systems and human societies, including from
climate-related effects. Grief has been associated with
ecological losses, loss of environmental and place-
based knowledge and identities, and anticipated future
losses (347).

The largest study to date (65) surveyed 10,000
English-speaking children and young people (aged 16-
25) across 10 nations, including high-, middle- and
low-income countries. The findings starkly

highlighted the high levels of global climate worry in
young people, with an average of 59% of respondents
feeling “very” or “extremely” worried about climate
change. Almost 40% reported that their climate con-
cerns make them think twice about having children,
with other studies also suggesting eco-anxiety is a sig-
nificant factor in reluctance to become a parent (364).
Over 60% of respondents reported feeling afraid, sad
and/or anxious, and at least 50% reported feeling
angry, powerless, helpless and/or guilty.

Further work is needed to clarify the various con-
structs of climate- and environment-related psycho-
logical responses, and reduce the uncertainty in
understandings and definitions, and how these link
with mental health and wellbeing, daily life impacts,
future planning, agency, and action. This should be
done with an appreciation for the evolving nature of
these experiences as the climate crisis unfolds, and
bearing in mind their complexity, while aiming for a
consistency across the literature that can meaningfully
inform climate, mental health and wellbeing policy
and practice. Some individuals and communities
report a sense of validation and empowerment from
having terminology that describes their experiences
(337,365). Others have warned of the need to ensure
that labelling an individual as experiencing (for
example) ’eco-anxiety’ does not position the sole solu-
tion as individual mental health treatment, while dis-
regarding the necessity of wider societal
changes (339).

3.7.1.2 Relationship between psychological and
emotional responses to climate change and mental
health and wellbeing. Researchers and practitioners

Box 2. Psychological and emotional responses: Definitions

Eco-anxiety/ Climate Anxiety: defined by the American Psychological Association in 2017 as "the chronic fear of environmental doom" (115). May
include a range of experiences including anxiety, worry, stress, hopelessness, despair, irritability, sleep disturbance, loss of appetite, panic attacks,
bodily symptoms of anxiety (e.g. awareness of heartbeat, butterflies in stomach, sweaty palms, perceived shortness of breath) and other similar
responses to the current and future impacts of the climate and ecological crises (253, 337). Notably, sometimes eco and climate anxiety are consid-
ered to include cognitive aspects such as rumination, while other researchers have classified climate worry as distinct from climate anxiety (59, 341).
Eco-distress/ climate distress: Defined by the Royal College of Psychiatrists, UK as: "a way of describing the wide range of thoughts and emotions
people may experience when they hear bad news about our planet and the environment" (344, 345) and includes a range of emotions such as "feel-
ing anxious, worried, upset, scared, sad, angry, distressed, vulnerable, or unsure about the future" (346). While eco-distress can be used interchange-
ably with eco-anxiety, the term is sometimes chosen to highlight that these experiences are not only about anxiety or fear.
Climate grief/ Ecological Grief/ Eco-grief: has been defined as "the grief felt in relation to experienced or anticipated ecological losses, including
the loss of species, ecosystems and meaningful landscapes due to acute or chronic environmental change" (347). ‘Ecological grief’ has been found to
particularly affect those with strong ties to place and those witnessing environmental destruction, including for example Indigenous and farming
communities, and climate scientists (165, 336, 348).
Solastalgia: The distress experienced when your home environment is changing in ways perceived to be profoundly negative, either by events
related to climate change but also scenarios such as establishment of a mine or a volcanic eruption. Changes that attack our sense of home, even
without dislocation, can create a deep homesickness (349, 350).
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agree that pathologising climate distress should be
avoided; for most, strong emotional responses are
part of a rational or appropriate response to the facts,
and constitute a healthy and adaptive process
(17,337,338). However, such worry, anxiety and/or
strong emotions can be hard to cope with, provide a
source of on-going stress, and deplete psychological
resources. This can ultimately worsen mental health
and wellbeing and impair functioning
(253,351,372,373). It has been suggested that aware-
ness of the climate crisis and insufficient action from
leaders constitutes an adverse childhood event for
children and young people, and a collective cultural
trauma across society (374–376). Due to their rapid
rate of mental development, children and adolescents
are especially vulnerable to mental health and well-
being stressors, and they are also especially vulnerable
to the direct and indirect impacts of climate change
(377,378). Therefore, there is growing concern that
climate change may present a risk to their psycho-
social development and risk of developing mental dis-
orders (374), by not only additively increasing their
distress, but interacting with developmental stage and
other risk factors to adversely affect developmental
trajectories (37).

There is mixed evidence on the specific relation-
ships between climate-related psychological responses

and mental health and wellbeing metrics. Some stud-
ies find correlations between climate anxiety/eco-anx-
iety and generalised anxiety or depression scores,
while others do not (343,352,379,380). It has been
suggested that the mixed findings may be explained
by a combination of (a) different conceptualisations
of what constitutes climate anxiety, (b) inconsistent
measurement of climate anxiety and related con-
structs, including a lack of cross-cultural validation of
tools and techniques, and (c) the influence of moder-
ating factors which differ among groups of people
(59). By way of example, whether the measure of cli-
mate anxiety includes rumination or not, or whether
the study focuses on particular climate-related emo-
tions (e.g. hopelessness (59)) may differentially reveal
mediating factors that explain the relationship
between psychological responses and mental health.

Feelings associated with ecological grief and solas-
talgia, such as an altered sense of place and identity
and perceived lack of control, can be predictive of
mental health difficulties such as depression, psycho-
logical distress and clinical anxiety
(59,165,347,381–383). Experiencing solastalgia height-
ened clinically-significant psychological distress for
community members following the 2011 Arizona
Wallow Fire (384). The distress seemed to stem from
environmental destruction and the removal of the

Figure 7. Example quotes from studies examining psychological and emotional impacts of climate crisis awareness or witnessing
climate impacts, from Sweden (366), Canada (367), the United Kingdom (368), Ghana (369), South Korea (370), the Torres Strait
(371), Tuvalu (361) and Australia (165).
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natural environment as a source of solace. Negative
emotional responses to climate change were also asso-
ciated with poorer mental health and wellbeing in a
survey of over 10,000 people and in all 28 countries
studied (64).

The mental health professions have typically con-
ceived that an issue becomes clinically relevant
(potentially requiring professional support) when it is
impacting on daily life and functioning. By this met-
ric, the self-reported daily life impacts of climate
worry in 45% of children and young people surveyed
globally (65) is indicative of challenges relevant for
mental health support services. Likewise the reported
impacts of climate anxiety on sleep (351). Surveys of
UK mental health professionals indicate increasing
levels of climate-related distress in mental health ser-
vice users, albeit in unpublished small-scale studies
(385). Most studies suggest that climate concern is
widespread but more severe anxiety occurs in a
smaller sub-group (352,379), and notably levels of dis-
tress/concern/anxiety will depend on what scale is
used. That there is a sub-group of individuals who
are experiencing on-going extreme distress and daily
life impacts from climate awareness is still highly rele-
vant for support provision, especially when there are
anecdotal reports of this understandable distress lead-
ing to suicidal ideation (59,65,351,368).

Clayton et al. have argued that differentiating
between healthy or unhealthy worry may involve
understanding and accounting for ’psychological
adaptation’ (386), or the way people process and
adapt their worldview on the basis of experiences
with and awareness of climate change (342).
Confronting and processing what is happening, with
the right support, may allow people to make space for
and constructively hold the grief, fear and anger
about climate impacts alongside an ’active hope’ to
work towards the world they want to see with like-
minded individuals (387). Of course, some individuals
and communities will be better placed to do this than
others, and those already experiencing significant cli-
mate impacts, with less resources, or individuals more
susceptible to mental ill-health, may not have the
resources to help them cope with compounding cri-
ses. On-going climate stress and distress, particularly
without wide-scale support in place, threatens to
escalate the global mental health crisis.

3.7.1.3 Inequalities influence psychological and
emotional responses to climate change. While there
is limited data on demographic influences on the psy-
chological and emotional responses to climate change,

individuals and groups already experiencing climate
change-related events and those at most risk, often
due to complex disadvantage, appear to be most dis-
tressed. This includes intergenerational effects, with
younger people more affected while having contrib-
uted the least to the crisis. Groups who may particu-
larly experience climate distress and related mental
health impacts may include: children and young peo-
ple, elderly people, women, activists, parents or poten-
tial parents, those directly affected by climate change,
those with climate-related careers, those with pre-
existing mental or physical health conditions, or those
with less privileged socioeconomic status, and those
who seek to contribute to society and care for people
and nature (335,344,348,357,365,380,388–393).

Climate and environmental change is particularly
distressing for Indigenous communities and others
whose lives, livelihood and culture depend strongly
on the lands and natural environments of which they
are a part. Being separated from cultural lands and
traditional ways of life by climate-related migration
can create strong feelings of dispossession and grief
(165,366,371,394,395) . Ecological grief and solastalgia
have been reported particularly for rural or
Indigenous communities (169,347), including: youth
in Indonesia (396); Inuit communities in northern
Canada (73,336,347,367); farmers in the Australian
wheatbelt (165); residents and tourists of communities
around the Great Barrier Reef (397); elders in the
Torres Strait (371) between Australia and New
Guinea; communities in Ghana (369,398); coastal
communities in Ireland (169) and the USA (168); and
rural communities in India (60) and South Africa
(360) (Figure 7). It may also be particularly common
in scientists working in climate and ecological related
fields (399).

Communities who are already most affected by cli-
mate change impacts, and most susceptible to future
threats, are understandably among those most dis-
tressed (253,400). For example, in the global survey of
climate anxiety in children and young people, higher
levels of worry, negative emotions, daily life impacts
and future concerns were reported in countries
already experiencing the impacts of climate change,
with levels highest in the Philippines (65). Personal
experiences of extreme weather events an individual
attributes to climate change can shape “feelings about
climate change through an experiential process,
whereby negative emotions triggered by the harmful
consequences of extreme weather events become
intuitively associated with climate change, and memo-
ries of these harmful consequences simultaneously
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increase the psychological salience of climate
risks” (59).

While climate worry may be higher in people who
are more aware of the facts of climate change (401), it
is also worth noting that experiencing climate change-
related events can still potentially impact the mental
health and wellbeing even of people who haven’t been
taught the facts of climate change, and so don’t neces-
sarily make the link between their experiences and a
changing climate. While an understudied area, private
communications with practitioners in diverse global
settings indicate that communities where climate
change is increasing the frequency and severity of
extreme weather events, reducing certainty of crop
yields or fishing etc (e.g. in the Philippines), are
struggling to cope with and make decisions on the
future for them and their families in light of the loss,
grief, fear, and upheaval in the face of a more precar-
ious, uncertain and dangerous seeming future.

Many of the communities least responsible for his-
toric and current greenhouse gas emissions are those
facing the greatest climate impacts, and are also those
who are more vulnerable to and least resourced to
access support for the mental health effects of climate
change (253,402,403). Understandable feelings of
injustice may exacerbate distress (253). These differ-
ences in vulnerability means that climate change risks
exacerbating mental health inequalities. In Canada,
for example, Inuit populations already face pre-exist-
ing mental health disparities compared with the non-
indigenous Canadian population and are now also
experiencing some of the fastest climate changes glo-
bally, potentially exacerbating this mental health
inequality (253,382,404).

3.8 Coping with and acting on climate change
and its mental health and wellbeing impacts

Psychological associations have collectively acknowl-
edged eco-anxiety as an understandable response to
the climate and ecological crises, while also highlight-
ing the clear need to provide appropriate support to
ensure individuals and communities can reflect, pro-
cess and cope with the psychological burden of the
climate crisis in a healthy and constructive manner
(61,338,347,405,406). Vitally, not only is climate
action at all levels - individually, in communities and
at a systemic level - paramount for minimising severe
climate threats, but climate action influences and is
influenced by the way people think and feel about cli-
mate change, and the narratives we hold and are told.
Increasing climate agency and action has the potential

to reduce the impact of climate distress on mental
health and wellbeing, while also creating co-beneficial
improvements for the climate. Interventions are being
developed that draw on this evidence-base of psycho-
logical responses, coping mechanisms, climate narra-
tives, and the links between action and wellbeing.

3.8.1 Coping mechanisms
The way individuals and communities cope and adapt
psychologically to the changing climate is increasingly
important as “humanity’s ability to adapt physically
will depend in part on how well people adapt psy-
chologically” (407). A variety of coping mechanisms
have been documented in those experiencing climate
distress, and these mechanisms may modulate the
effects on both mental health and wellbeing and pro-
environmental behaviours and climate action (391).

Research reveals sub-groups with high climate dis-
tress/climate emotions but also high wellbeing (408).
Poor mental health and wellbeing are associated with
feelings of hopelessness, despair and powerlessness,
while hope, anger and meaningfulness appear protect-
ive; allowing psychological and emotional responses
to the climate crisis to be translated into action while
protecting wellbeing (408).

Observed coping mechanisms (353,408–410) in
children and young people have been mapped by
Ojala, including: 1) ’problem-focussed coping’, which
involves responding to the threat by planning or tak-
ing action; 2) ’emotion-focussed coping’ which can
include trying to distance from the threat by de-
emphasising its severity; and 3) ’meaning-focussed
coping’, which includes putting trust in ’powerful
societal actors’ such as governments, aligning action
with values, and looking at positive as well as negative
trends. Meaning-focussed is the most constructive of
the coping styles in studies of children, related to
both pro-environmental behaviour and wellbeing.
This coping style is related to ’active hope’, whereby
the focus is on generating hope through action, and
helping to bring about the future one desires. This
comes in contrast with the hope associated with dis-
tancing strategies, that attempts to reappraise the situ-
ation as less threatening (387,411). Interventions and
resources to help individuals and communities to
cope with and respond to climate change can build
on the value of generating hopeful perspectives along-
side creating space to process more challeng-
ing emotions.
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3.8.2 Climate action: barriers, enablers, and interac-
tions with mental wellbeing
Climate action at all levels can improve mental health
and wellbeing. This includes individual-level wellbeing
improvements through lifestyle changes and the posi-
tive emotional response of acting in line with values;
strengthening of social and community networks
through collective action; and building of positive
socioeconomic, cultural and environmental conditions
through policy/systems-level action. Climate action
has a huge potential for achieving co-beneficial out-
comes for both better mental health and wellbeing,
and a safer climate. Individual, collective and systems
factors can also facilitate or hinder climate action,
including psychological and emotional responses to
climate change, personal beliefs and values, accessibil-
ity of climate actions, and climate narratives in media
and politics.

3.8.2.1 Individual psychology and climate action.
Individual climate actions or pro-environmental
behaviours (e.g. choosing sustainable options when
making purchases, cycling rather than driving) may
reduce eco-anxiety (354,412–418) and benefit mental
wellbeing, while simultaneously benefiting the envir-
onment. A meta-analysis of 78 studies found a
’robust, positive relation’ between people’s pro-envir-
onmental behaviours and their subjective levels of
wellbeing. The relationship was particularly strong for
behaviours and wellbeing indicators that reflected a
sense of meaning (412). Climate actions can provide
individuals with a greater sense of agency and control
and increase feelings of meaning and empowerment.

Whether people take or support climate action
interacts with their psychological and emotional
responses to climate change (347,419). The way we
feel and our values affect the way we act; climate
worry may be higher in those who are more engaged
with wider society and who believe life has meaning,
and is predictive of higher personal responsibility to
take, and of taking, climate action (420,421), though
causality has not been established (59). Climate worry
is also predictive of support for climate policies
(421–423). Personal responsibility for pro-environ-
mental or climate actions may also relate to feelings
of guilt, with UK 16 -24 year olds reporting in 2020
significantly higher levels of guilt over climate change
than the COVID-19 pandemic, despite reporting a
lower belief in the efficacy of their personal actions in
response to climate than COVID-19 (352). Certain
emotional responses to climate change, including
anger and hope, may also drive pro-environmental

behaviours, including climate action or activism
(67,353,420). Cultural context influences how climate-
related feelings translate into action. A survey study
of 28 countries found that respondents experiencing
the strongest ’negative’ climate emotions (e.g. fear,
anger) were also the most likely to behave in pro-
environmental ways (46% of countries) or engage in
environmental activism (25% of countries) (64).

These relationships may also be causal - a lab study
found that the intention to protect the environment
was heightened in participants when they were
primed to be more fearful of the negative consequen-
ces of climate change or to believe that group envir-
onmental action is effective, however other studies
have reported that fear can prevent people from act-
ing (356,424–426). A UK study of national survey
data reported individuals with direct experience of
floods were more concerned by climate change, more
likely to believe their actions could make a difference,
and were more willing to reduce their energy con-
sumption (427). However these relationships may
depend on the individual’s psychological response to
the flood event and their coping abilities; a study of
UK flood victims found that individuals who were
less negatively affected emotionally by the flood event
and felt more able to cope were also less motivated to
mitigate future climate change, which the authors
termed the “resilience paradox” (428). A study across
23 European countries found that the more worried
people were about climate change, and particularly
the higher their feelings of personal responsibility to
reduce climate change, the more likely they were to
take and support climate action - indicating a poten-
tial mechanism for coping with their worries (421).
These relationships are complex though, as other
work has found individuals reporting eco-anxiety
were less likely to be involved in collective climate
action, while the converse was true for those report-
ing eco-depression (420). A recent review on eco-
emotions surmised that while climate emotions do
significantly influence behaviour, the dynamics are
complex and context dependent (340).

The same study of 23 European countries reported
that climate worry was also rooted in values of care
for nature and the environment (’biospheric values’);
these values were also directly and positively predict-
ive of personal climate action. As Albrecht, who
coined the term ‘solastalgia’ has noted, the grief that
many feel when witnessing the destruction of the nat-
ural environment and their homelands also points to
a place of hope: this grief is felt due to the strong
connection that people can have with place and the
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natural world. (349) Higher place attachment is asso-
ciated with greater pro-environmental behaviour but
worse solastalgia (169,429). This connection to nature
could be harnessed to improve mental health and as
an impetus for action on climate.

Beliefs, attitudes and responses to the climate crisis
are linked with individual and political preferences.
The Yale Centre for Climate Communication
(YCCC), for example, has found six distinct group-
ings of climate change responses across the US popu-
lation: from alarmed through concerned to dismissive.
These groups are distinguishable based on beliefs,
attitudes, risk perceptions, motivations, values, policy
preferences, behaviours and underlying barriers to
action (422,430,431).

It is vital to note that even when individuals are
concerned or anxious about climate change, they may
not take action. The YCCC segmented the ’Alarmed’
group of their ’Six Americas’ research as described
above, into three categories based on their climate-
related behaviour including "past political behaviour,
willingness to engage in climate activism, consumer
behaviours, and social behaviours". The three seg-
ments, the ’Active Alarmed’, the ’Willing Alarmed’
and the ’Inactive Alarmed’ differ in their levels of cur-
rent engagement in climate activism and political
engagement on the issue, and their willingness to do
so. Notably, the Active Alarmed, with the highest lev-
els of engagement also had the highest levels of anger,
disgust and outrage in response to global warming,
and the strongest belief in the efficacy of collective
action to affect political climate action.

At the other end of the spectrum to those feeling
overwhelmed and distressed from insufficient climate
progress, the psychological responses of fatalism, dis-
avowal and denial produce barriers to engagement
and opposition to climate policies (432–434).
Opposition to climate mitigation actions like installing
wind farms can also arise from conflict between local
and global desires or attachments. For some, climate
change can still feel too removed in time or space to
warrant mitigation actions that require perceived sac-
rifices (429,435). Climate change denial can also serve
a palliative function, perhaps especially for people in
more vulnerable countries (436).

There are a range of barriers, including psycho-
logical, social, cultural and structural in individuals
and societies that may explain the widespread lack of
engagement with climate change and climate action,
in light of the existential threats (437). Some work
has classified the ’dragons of inaction’, barriers to act-
ing on climate change such as social comparison,

sunk costs, temporal discounting, tokenism or per-
ceived risks that can undermine even the best inten-
tioned individuals (426). It is also important to
examine climate action through a justice lens, and
acknowledge that the individuals and communities
most directly impacted by climate change may also be
less well resourced to take action to prevent it (253).
As described, an individual’s social identity interacts
with their values, their feelings, and ultimately their
behaviours. But social identities, including for
example, being more engaged with wider society, can
differ for groups that are more advantaged and disad-
vantaged in society. Being more engaged in society is
more common and accessible for those with psycho-
social advantages, including higher educational attain-
ment and wealth, and is itself associated with better
mental health and wellbeing (438,439). So factors
associated with advantages in society will affect
opportunities to engage with climate action, available
coping mechanisms and ultimately mental health
and wellbeing.

In summary, while the relationships are complex,
strong emotional and psychological responses to cli-
mate change can be adaptive. As Cunsolo et al state:
"recognising that emotions are often what leads peo-
ple to act, it is possible that feelings of ecological anx-
iety and grief, although uncomfortable, are in fact the
crucible through which humanity must pass to har-
ness the energy and conviction that are needed for
the lifesaving changes now required." (419)

3.8.2.2 Community action. Collective action, where
people can connect with like-minded communities
and get social support, may be particularly helpful for
both affecting change and protecting mental health
and wellbeing, especially for those living in places
more climate vulnerable (308,357,440–442). A study
of US students found collective action was a more
potent protector of mental health than individual
action, weakening the association between certain
aspects of climate anxiety and symptoms of major
depression (442). The higher value of collective action
for mental health was attributed to the perception
that individual action is insufficient compared to the
severity of climate threats (442). Collective action may
also engender more hope and community connection,
both independently predictive of good mental health
(30,357). Coupled with the evidence previously
described about the importance of hope for action,
this suggests that a virtuous circle may exist, whereby
climate hope engenders climate action that further
promotes climate hope. Importantly, collective action
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can also help ensure individuals don’t feel the burden
to solve climate change is theirs to carry alone, which
can lead to burnout, particularly for those highly
engaged in climate activism or climate-related
careers (390,443).

Collective action interacts with other layers of the
framework in figure 1, including personal beliefs and
the media narratives portrayed in the wider cultural
context. For example, polls suggest the majority of
people are concerned about climate change and care
for nature and other people, but believe others
around them don’t care; this can be a considerable
barrier to collective action (444,445).

3.8.2.3 Systems level political and cultural action.
’Meaning-focussed coping’, the most constructive
reported coping strategy (410), relies in part on trust
in societal actors (including government and business
leaders) to help solve the crisis. This trust is currently
threatened by insufficient climate action by leaders; the
survey of 10,000 young people globally revealed 65%
felt their governments were failing young people, and
58% said their government was betraying them and
future generations (65). Hence youth climate distress is
heightened by the continued inaction of leaders.

Fundamentally, it is urgent action by government
and industry leaders that is required to protect popu-
lations from the dire threats of the climate crisis. As
there are sufficient global resources and technologies
to enact the necessary transformations away from fos-
sil fuels, the main barrier to climate action is the
unwillingness of leaders to enact the required policies.
Barriers to action include the influence of companies
in political spheres, but it is also worth noting that
the same range of individual psychological barriers to
action, such as distancing, denial, delay, and disson-
ance that were previously noted also apply to polit-
ical leaders.

Good leadership on the climate crisis improves
mental health and wellbeing. The IPCC Sixth
Assessment report on mitigation highlights how social
trust, effective and participatory governance, wellbeing
and emissions reductions form a self-reinforcing pro-
cess (2). For example, participatory governance, where
local communities have opportunities to be involved
in political processes, can foster understanding of and
engagement with climate policies, promoting wider
participation in climate action and thus greater emis-
sions reductions. Effective governance also fosters
improved wellbeing, social trust (trust in other people
and in governments) and equity across and within
societies (54). These links are bidirectional; equity, for

example, strengthens governance (institutions work
more fairly), builds public trust and promotes effi-
cient energy and resource use.

As the climate emergency affects everyone, climate
change must be appropriately addressed in education
and the media (446). However, access to climate
change facts do not necessarily translate into concern
and action (122,437). Beliefs about climate change
and climate action are also interconnected with
’climate narratives’; the stories we hold and are told.
Examples of such narratives include: ’I am too small
to make a difference’; ’humanity is doomed no matter
what we do’; or ’there are always steps to take
towards a better future, and I can actively generate
hope through my actions’. National and global media
clearly plays an important role in communicating cli-
mate narratives, and it is important to ensure climate
communication effectively raises awareness and gener-
ates action at all levels of society, while protecting
mental health and wellbeing. Higher climate distress
and negative emotional response to climate change
are linked to higher exposure to information about
climate impacts (64). As previously described, this has
implications for mental health (352). Research with
UK young people has revealed a distrust of the media,
with climate coverage being seen as "stressful, negative
and catastrophising", and more distressing than sto-
ries about the COVID-19 pandemic in 2020
(352,357). Distress can motivate action, provided it
does not become overwhelming. Optimistic messaging
alone may be less effective for driving change (447)
(or see ’constructive pessimism’ (448)), and if done
well, effective communication about climate risks
"promotes adaptive and preventive individual or col-
lective action" (122,437). Whether narratives that
heighten alarm either activate or undermine the abil-
ity to act may depend on differences in individual
starting points - too much or too little pressure is
asserted in psychology to diminish performance in an
’inverted-U’ relationship (449). Effective climate
change communication and education requires an
understanding of how people will respond differently.
The facts of the climate emergency should be shared
alongside information on how to best cope and act,
including the opportunities for climate action to cre-
ate win-win changes in society.

3.8.3 Interventions and support for climate distress
and related mental health impacts
There are a growing number of interventions, resour-
ces, tools and community programmes to support
those experiencing climate distress or climate-related
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poor mental health. These interventions vary in their
nature, timing and targeting. For example, existing
interventions encompass formally delivered mental
health and psychosocial support programmes adapted
to the context of climate change, and individual and
community tools that have been informally developed.
The latter often draw on evidence-based theories of
change and climate psychology to help individuals
and communities to process climate-related emotions
and develop coping strategies and climate agency
(450–453). Table 1 outlines examples of existing
interventions.

The climate change-induced mental health impacts
of extreme weather events, community breakdown,
food and water shortages, conflict and other such
events can be partly mitigated by early warning sys-
tems and timely provision of basic financial and phys-
ical needs (454). Supporting communities to support
each other before, during and after such events can
also reduce negative effects on mental health. Mental
health and psychosocial support developed for
humanitarian crises and trauma may also be appro-
priate for climate-related emergencies (455).

Communities experiencing worsened mental health
and wellbeing from changes to their landscapes, cul-
ture and livelihoods can benefit from community-led
programs that facilitate social connection, emotional
processing and collective-efficacy (59). While
Indigenous communities are some of the most vulner-
able to climate impacts, they also offer invaluable
knowledge to mitigate and adapt to its effects (291).

The range of psychological responses people have
to the climate crisis, and the interactions with climate
narratives, climate action and mental health, necessi-
tate better climate communication. It is vital to create
spaces for people to better understand one another,
and not only to help people process their distress, but
also to feel safe enough to reduce defence mecha-
nisms such as denial and engage with the uncomfort-
able truths. Doing so could encourage psychological
adaptation and constructive coping that could poten-
tially even enable psychological growth and improved
wellbeing in the longer term. There are many resour-
ces available to guide climate communication (for
example climate outreach (456)) and climate psychol-
ogists are starting to understand how relevant thera-
pies, such as those created to process existential
threats or grief, could be adapted and scaled for con-
structively processing the threats of the climate cri-
sis (457).

Interventions have largely not been aggregated,
mapped, costed (including costs saved), evaluated or

scaled-up, and hence this constitutes an area for
urgent research and innovation (for review see
Baudon et al. (450)). The lack of evaluated interven-
tions specifically tailored to climate change was high-
lighted in a scoping review of climate change and
mental health articles, finding only 8 out of 120 rele-
vant studies focused on interventions (6).

4 Implications for policy and practice

Poor health of people and the wider natural world
share many common causes and therefore common
solutions which will be drawn out in this section. The
evidence presented in this review illustrates the need
to account for currently hidden climate-related costs
to mental health and conversely the benefits of cli-
mate action. Climate action, both policies and behav-
iours designed to mitigate or to adapt to climate
change, can improve mental health outcomes by
reducing the severity of climate change and/or its
impacts, and hence preventing some of the mental
health effects previously outlined (466,467). Moreover,
climate action has the potential to further improve
mental health through changes for individuals, com-
munities and systems that improve the determinants
known to reduce mental illness or improve mental
health and wellbeing (Figure 1). Central to achieving
these co-benefits or win-wins is collaboration across
sectors and siloes, and participatory approaches with
affected communities (466,468). This includes creating
opportunities for co-design of policies and interven-
tions, shared decision-making, and knowledge
exchange with local and Indigenous communities and
those already experiencing and responding to climate
impacts (469).

Cross-disciplinary research can make the currently
hidden costs of climate inaction and benefits of action
tangible and win-win policies possible. The current
gaps and future priorities for research on climate
change and mental health have been extensively cap-
tured elsewhere (58). Acting on these priorities is
essential to build understanding of the nature and
prevalence of climate-related mental health impacts to
guide action. Effective action requires a clear under-
standing of the interconnected pathways of impact, to
ensure policies are designed and implemented with
evidence-based targets, prevention is used more often
than cure, and unintended negative consequences
are avoided.

Education and training for key stakeholder groups,
including health leaders, policymakers, educators,
mental health professionals and emergency
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responders, must increase awareness of the evidence
presented in this review and ensure it is translated
into climate-mental health aligned policy and practice.
Such education and awareness building initiatives
must also upskill relevant institutions (e.g. mental
health systems, schools, universities) and community
leaders to support individuals and communities to
cope in the climate crisis while fostering participatory
and collective climate action. Finally, mapping, devel-
opment, evaluation and scale-up of relevant interven-
tions will support co-beneficial climate and mental
health and wellbeing advances for individuals, com-
munities and systems.

Interventions that act earlier in the pathways by
which climate change affects mental health can miti-
gate against downstream effects; action is needed at

all stages as illustrated in Figure 8. This review has
emphasised that climate change compounds disadvan-
tage and worsens mental health and wellbeing
through multiple impact pathways. These result partly
due to the interconnections between the determinants
of good mental health and wellbeing, from individual
to community and global levels. The following sec-
tions provide examples of interventions and co-bene-
ficial policies and practices that can achieve win-wins
for climate and mental health.

4.1 Incorporate mental health into emergency
responses and interventions

By incorporating mental health as a key pillar of
emergency responses, disaster relief organisations can

Table 1. Some examples of interventions and support for mental health and wellbeing impacts of climate change
Targeting Purpose Examples

Ongoing support to process psychological
responses to climate change, encourage
constructive psychological adaptation, and
build emotional resilience

Supporting individuals to understand and
process their emotional and psychological
responses to climate change

Climate-aware therapists are trained to
recognise and support climate-related
emotions and psychological responses.
Climate-aware therapeutic support is
becoming increasingly available, e.g. from
psychological associations such as the
Climate Psychology Alliance and the UK Royal
College of Psychiatrists.

A growing number of articles, books and
podcasts suggest appropriate coping
mechanisms for individuals experiencing eco-
anxiety, ecological grief and other related
distress (65, 458).

Supporting individuals and communities to build
resilience, coping strategies, mindset shifts,
and agency

Facilitated group workshops, events and
community building: Force of Nature, Good
Grief Network, Carbon Conversations, Climate
Cafes, the Resilience Project, Sustyvibes
(451–453, 459–461). These programmes have
been largely started by community members
and activists, using evidence-based theories
of change and climate psychology.

Building social connection and efficacy through
community-led programmes, and centring
indigenous knowledge in climate solutions

Indigenous Australian communities lead ’Caring
for Country’ programmes, which mitigate
climate change and protect biodiversity while
improving social and emotional well-
being (314).

Inuit communities in Canada are creating spaces
to "discuss and have a sense of self-efficacy
in changes happening around them’’ and
taking action to understand and respond to
the changing environment and health needs
through environmental health monitoring
and programmes to preserve land-based
cultural traditions (462, 463).

Mental health support following climate events Building community capacity and resilience to
provide support for mental health in the
context of extreme weather and
climate events

Following Cyclone Idai in Zimbabwe, a capacity-
building project among nurses and key
community stakeholders to deliver mental
health and psychosocial support led to
improved awareness and meaningful mental
health dialogues within communities, tackling
issues of discrimination (464).

Following Hurricane Katrina, training local health
service providers in New Orleans to provide
mental health support led to increased
mental health support capacity and improved
mental health outcomes (465).
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Figure 8. Illustrative intervening actions taken at each point of the pathways by which an extreme climate event impacts mental
health, as originally considered in Figure 1. Action at ’upstream’ or earlier points can mitigate against ’downstream’ impacts,
though action and support is needed at all levels.
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provide appropriate and timely support following
extreme weather events to reduce the risk of negative
mental health outcomes in both the short and long
term (470). This could include identifying and actively
supporting groups at high risk (such as those with pre-
existing mental health conditions or from ethnic minor-
ities), and providing comprehensive support to mitigate
secondary stressors (such as quality accommodation,
financial support, high quality and accessible medical
care) (471). Evaluations of previous responses to wea-
ther or environmental disasters have emphasised the
importance of creating multi-sector collaborations and
plans that link government, private sector, and local
organisations before events happen, so that the response
is organised, efficient and comprehensive (173–175),
and local leadership is pro-actively strengthened, includ-
ing working with teachers and religious leaders
(470,472–476). Mental health and psychosocial interven-
tions must be developed or repurposed to reduce cli-
mate disasters’ mental health burden. These will need to
account for mental health impacts not only from the
particular climate-related event, but distress associated
with awareness of increased future risks of a changing
climate, including repeated emergency events. Proactive
investment in resilient communities may also create cir-
cumstances more likely to result in post-traumatic
growth; psychologists have noted that, even with invest-
ment in disaster management, many affected individuals
will remain unable to access mental health support and
a significant emphasis should be on tools that equip
people preventatively (122,170,477–480).

Proactive climate mitigation and adaptation actions
can strengthen the resilience of individuals, commun-
ities, and systems to climate disasters by fostering the
determinants of good mental health and wellbeing.
However, investment in mental health support that is
responsive to the mental health needs arising from
climate-related disruptions and compounding stres-
sors is also required. Response to forced climate
migration provides a relevant example. With such a
large number of people who will experience forced
displacement over the coming decades, either within
or between countries, and either temporarily or per-
manently, relocation planning and support must con-
sider mental health needs. The World Meteorological
Organisation (WMO) and Red Cross are investing in
research on early warning systems and planned
relocation infrastructure, to better facilitate smoother
transitions for those affected by climate change migra-
tion (481,482). Fostering social inclusion is of particu-
lar importance, and support for climate migrants
should be developed in collaboration with community

leaders from their country or culture and those with
relevant lived experiences. Investment in practical
support for finances, housing, employment, and
healthcare will be required to help mitigate the mental
health impact of forced climate migration; long-term
negative outcomes for mental health and emotional
wellbeing are by no means inevitable.

4.2 Sustainably redesign health systems and
provide climate-informed mental health support

Health systems and their supply chains are a signifi-
cant contributor to greenhouse gas emissions, and
mental health professionals and health system leaders
should advocate for the sustainable redesign of mental
health systems (483). This includes both rapidly
evolving to a net zero health system, but also consid-
ering how best to provide mental healthcare to meet
population needs in the climate crisis. This may
include healthcare that is more embedded within local
communities and improves community connectedness
and social resilience, including to a changing climate.
Such changes to provision of mental healthcare offer
co-benefits; for example, green social prescribing ini-
tiatives (such as community rewilding programmes)
are a formal mental health treatment option with the
potential to provide multiple benefits for social- and
nature-connectedness and climate action (484).

Climate mitigation and adaptation efforts within
health systems must consider how such policies could
affect mental health and/or alleviate the negative mental
health consequences of climate change. As an example,
in planning for higher temperatures and more frequent
and severe heatwaves, health services must: 1) ensure
that indoor air temperatures do not further exacerbate
symptoms of mental disorders or physical co-morbid-
ities during extreme heat periods; 2) public health cam-
paigns to reduce heatwave risks must account for
increased vulnerabilities of individuals with pre-existing
mental disorders; and 3) first aiders and other health-
care professionals must be made aware of these vulner-
abilities, including for individuals on psychoactive
medications. More generally, mental health practitioners
and community leaders must be trained to screen for,
respond to and advocate for climate-related mental
health needs (344,485,486).

4.3 Support individuals and communities to cope
and act

Individuals and communities must be appropriately
equipped and supported to cope with the range of
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mental health and wellbeing effects of the climate cri-
sis, and to contribute to the changes they want to see.
Relevant interventions include those that can: 1)
encourage healthy processing of psychological and
emotional responses including grief, loss and fears; 2)
value hopeful perspectives; 3) enable individuals and
communities to imagine the future they want to build;
4) ensure psychological distress is not compounded;
5) facilitate creation of community; 6) develop con-
structive coping strategies; and 7) develop agency to
respond to the climate crisis. Individual and collective
climate action also has potential to further strengthen
community cohesion, social wellbeing and
agency (308,462).

Interventions for individuals, communities and sys-
tems to cope with and respond to the mental health
impacts of climate change do exist, but have not been
sufficiently collated, mapped, or evaluated (6,450).
Appropriate interventions, once identified or devel-
oped, need support for widespread scale-up, with
appropriate co-designed amendments to be relevant
for different groups, cultures and contexts (381,487).

There are roles for climate scientists, social scien-
tists, the media and mental health professionals in
supporting communities to take action. This can

include sharing hopeful narratives of relevant climate
action initiatives, including the imaginative ways sys-
tem transformation can occur and the role different
individuals and communities can play. Mental health
professional expertise can inform development of new
interventions, including advising on helpful informa-
tion and skills that equip people to process climate-
related grief, loss, fears and secondary trauma, adapt
to uncertainty and change, and build agency, coping
skills and resilience. Training toolkits to upskill com-
munity leaders and institutions can help them create
informal spaces and support for individuals and com-
munities to process and respond to climate distress.
Climate change must feature in all levels of education
(though this must be done with awareness of the dis-
tress that it can engender), while equipping students
with opportunities to process their climate-related
feelings, learn coping strategies and participate in
relevant climate action.

4.4 Prioritise co-beneficial climate policies
and practices

To maximise the chance of realising sufficient action
on climate change and mental health, identifying

Figure 9. Illustrative examples of co-beneficial policies and practices that can deliver benefits for both mental health and the cli-
mate. This includes provision of green and blue spaces and active transport, improving energy efficiency of housing, reducing
inequity across and within societies, increasing community cohesion and governance based on transparency, trust and participa-
tion (2,308,462,466,497,498,508).
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policies that deliver benefits for both areas should be
a priority for policymakers across multiple sectors.
This can help societies to move from a situation
where climate change is a risk amplifier to one where
climate action is seen as an opportunity multiplier.
This section provides illustrative examples of policies
that can achieve such win-win outcomes (see also
Figure 9).

Reducing emissions from burning fossil fuels in
industry and transport leads to reductions in air pol-
lution in surrounding areas with associated benefits to
mental health (229,230,232,233) as outlined in section
3.5.1. Reducing personal car use and promoting active
transport options in urban areas are likely to form
key components of climate change mitigation policies
in the years ahead. Active travel, such as walking or
cycling, can improve physical activity levels, and
enable social activities and employment opportunities
that may otherwise be impossible (488,489). This is
particularly true for those on low incomes (488,489).
Beyond the physical health benefits of greater physical
activity, there is evidence of positive impacts on men-
tal health and wellbeing from, for example, active
commuting on foot or by bike (490–496).

Maximising green space, particularly in urban
areas, and restoring wild spaces or ’rewilding’,
increases atmospheric carbon dioxide absorption and
mitigates climate change while providing greater
access to nature. Nature-based solutions, such as
urban tree-planting or green roofs, also provide bene-
fits for climate adaptation by reducing the urban heat
island effect and the risk of flooding from extreme
weather events (497,498). Access to green spaces is
decreasing in quality and quantity for many people
across the world and huge disparities in access exist,
with poorer communities and minority ethnic groups
less likely to have access to green space in urban envi-
ronments (133–137,499). Exposure to green space and
spending time in nature can reduce psychological dis-
tress and symptoms of anxiety and depression,
increase happiness and wellbeing and increase phys-
ical activity (with its own mental health co-benefits)
(214–216,500–504). Use of green spaces can also
increase the sense of connectedness with nature,
which itself predicts both climate action and better
mental health (221,222,311).

Safe and secure housing is an important environ-
mental determinant of good mental health (505,506).
Poorly insulated housing contributes to the risk of
adverse mental health outcomes during periods of
extreme heat or cold. Improvements to housing such
as better insulation can improve mental as well as

physical health by making homes easier to heat and
reducing rates of fuel poverty (466,507,508).

Food security is a key requirement for good mental
health and wellbeing (322,509,510). Physical and men-
tal health is known to be strongly influenced by the
type and quality of food consumed (509,510). The
agriculture sector is a large contributor to carbon
emissions and environmental degradation in many
parts of the world (511,512). Adapting agricultural
practices to increase the health of local ecosystems
and reduce carbon emissions can also increase the
nutrition density of the food produced (including
anti-inflammatory compounds and healthy microbes),
and therefore its benefits for human wellbeing (513).

As highlighted by Working Group III (Mitigation
of Climate Change) of the IPCC Sixth Assessment
report (57), effective and participatory governance,
social trust and trust in government institutions,
equity across society, wellbeing and climate mitigation
are all linked and can positively reinforce each other
(2). More equitable and democratic societies are asso-
ciated with both lower energy use and higher well-
being outcomes than societies which are not.
Improving social and economic equity also builds
trust and effective participatory governance, which
also increases support for and engagement with cli-
mate policies.

If not managed carefully, there are risks that the
transition to a lower carbon society could leave par-
ticular regions or sectors behind. This would exacer-
bate social inequality (514) that can amplify the threat
of mental disorders and poor mental health for
already marginalised and vulnerable populations. In
response to such concerns, the concept of a ‘Just
Transition’ has emerged as a key strand that should
underpin the shift towards lower carbon econo-
mies (515).

Proportionate, inclusive and just systemic climate
action is a mental health intervention, not only by
helping to mitigate the mental health impacts of the
climate crisis, but also as it addresses the cause of cli-
mate distress - not only climate change itself but
inaction and betrayal from leaders (65). Trust in soci-
etal actors appears to help prevent climate worry and
anxiety impacting on wellbeing, but this relies on pro-
portionate and visible climate leadership (59,440,441).

5 Limitations

While we believe the wide-ranging search strategy
and multi-disciplinary synthesis used in this review
strengthens the value of its contribution to the
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developing climate change and mental health field, we
acknowledge some limitations. First, the subtopics
and disciplines relevant to climate change and mental
health are so vast that some relevant subtopics may
have been missed, precluding inclusion of relevant lit-
erature. Second, and similarly, variation in termin-
ology used to describe the same event (e.g. a fire), in
different global regions may have limited the com-
pleteness of our search terms. We mitigated these
risks by consulting with experts in our global net-
works on relevant subtopics and key papers, and
including papers known to the authors and their net-
works. Third, our search was also focussed on papers,
articles or reports in English, and hence likely misses
relevant insights from global contexts where English
is not the language used for publication. A related
fourth challenge is the limitations of the existing lit-
erature as a whole; we have only been able to sum-
marise insights published in formats accessible online,
and this very likely misses local and Indigenous
knowledge relevant to this topic that isn’t found in
the academic and grey literature. There are many
gaps in the evidence base available, especially from
large geographical regions such as South America and
Africa, and many low- and middle-income settings.
However, a lack of evidence should not be taken as a
lack of effect. Finally, while we structured our synthe-
sis of the mental health impacts of climate change
around a framework of mental health and wellbeing
determinants adapted from Dahlgren and Whitehead
(52) and inspired by others (9,53), we acknowledge
this is inherently limited in mapping the true extent
of complex, interconnected factors that influence
mental health, and that there are other equally valid
ways to categorise the complex impacts of climate
change on individuals and communities. The frame-
work and paper structure aims to highlight the need
for a ’systems-level’ understanding of the topic that
views an individual’s mental health as dependent on
their wider environment. With this understanding,
the compounding and interconnected risks of climate
change for mental health become clear, as do the
compounding and interconnected benefits of cli-
mate action.

6. Conclusion

While mental health has often been the neglected
’poorer cousin’ of physical health in research, aware-
ness and support, there has been a rising global
awareness of the central importance of mental health
and wellbeing to quality of life, its indivisibility from

physical health, and its dependence on a range of
interconnecting factors in individual, social, eco-
nomic, cultural, political and environmental condi-
tions (mental health determinants). This led the
Lancet Commission on Global Mental Health and
Sustainable Development to advocate for creation of
"environments that promote mental health for all" (9).
The climate emergency is a mental health emergency
and threatens progress to improve mental health and
wellbeing in all contexts. This is through direct expe-
riences of higher temperatures and extreme weather
and climate effects, through on-going disruption to
the determinants of good mental health, and through
the psychological trauma of living with and through
an existential threat that is insufficiently addressed by
leaders. As a risk multiplier, it compounds existing
vulnerabilities to poor mental health and wellbeing
for groups and countries already disadvantaged. Many
of the conditions that create these disadvantages and
worsen mental health, for example, poor governance,
high social and income inequalities, cultures of extrac-
tivism and polluting air and ecosystems with fossil
fuels, are the same societal issues that perpetuate the
climate crisis.

The solutions to the climate crisis and its damaging
effects on mental health and wellbeing exist, and
delay from leaders in acting on them only adds to the
psychological and moral injury. As Hurley et. al. note:
"It is completely unfair to ask a generation of young
people to develop enhanced psychological stamina to
face climate change. But because of decades of
inaction on the part of previous generations, they are
being asked to do so. We owe it to children and
young people to prioritise mitigation of climate
change at its source, while at the same time investing
in evidence-based tools to support their mental well-
being in the face of this ongoing crisis" (17). Climate
action at all levels depends on and interconnects with
psychological responses to climate change, mental
health and wellbeing, and the sense of agency to
address the challenge. Both good mental health and
the actions required for a safe climate are dependent
on our connections with nature and with each other,
and the changes that address society’s need for a safe
climate can also bring big mental health and well-
being benefits.

The interconnections between climate change and
mental health outlined in this paper are vast and fre-
quently bidirectional; to understand the myriad of
ways the health of our minds are interwoven with the
health of the planet requires ‘big picture’ or systems
thinking, and a synthesis of evidence across numerous
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disciplines (27). This narrative review represents what
we believe to be the most comprehensive overview to
date of the evidence relevant for understanding the
nascent but growing field of climate change and men-
tal health. By going beyond literature explicitly refer-
ring to climate change to include insights from
literature now relevant to this topic, for example evi-
dence on the mental health impacts of hurricanes or
forced migration, and by including grey literature, we
have synthesised a diverse knowledge base to paint a
more complete picture of the collective understanding
of how climate change interacts with mental health
and wellbeing. This review also goes beyond the syn-
thesised evidence base of previous reviews (6,32–34)
by summarising the climate psychology literature that
has seen an enormous expansion in the last couple of
years, with much evidence emerging since previous
reviews were published. Future research should aim
to clarify: 1) the emerging picture of what factors
confer vulnerability or resilience to the vast impacts
of the climate crisis; 2) what, if any, sub-groupings of
individuals are meaningful for targeting interventions;
and 3) what interventions work best for different con-
texts and climate-related stressors.

This review has illustrated how the psychological,
emotional and social burden of climate change will
increase as more people directly experience climate
change, and as awareness rises of the crisis, especially
in the context of inadequate ameliorative action. All
this emphasises the urgency with which world leaders
in particular must accelerate action to reduce green-
house gas emissions to avoid these inequitable bur-
dens on society, while supporting communities to
adapt to a heating world. Actions must be grounded
in the needs of citizens to ensure the fairness and
acceptability of the low carbon transition and so that
resources are directed where they are most needed
and most impactful. We have highlighted the range of
pathways by which climate change can impact mental
health and wellbeing; understanding these and how
they vary in different cultural settings is key to devel-
oping appropriate interventions and ameliorative
actions. Finally, while the threats posed by climate
change to mental health and wellbeing are significant,
so too are the benefits of climate action. The burden
of climate change provides an urgent opportunity to
build a better, more sustainable, and healthy future
for all.

Acknowledgements

The authors wish to acknowledge Lucy Johnstone, Gareth
Morgan and Annie Mitchell for helpful conversations that

informed conceptualisation of experiences of mental health
in the climate crisis. The authors also wish to thank Jacob
Krzanowski and Katie Hayes for informally reviewing the
manuscript and providing useful suggestions. The authors
are also very grateful to Lauren Dowling for her talent and
hard work in providing graphic design support for
the figures.

Author Contributions

ELL conceptualised the paper; RT conducted the literature
search, with support from ELL and JNLV. All authors con-
tributed to drafting and editing the paper.

Disclosure statement

The authors report there are no competing interests
to declare.

Supplementary Information

Search Strategy

Locations

1. WebofScience (TS/Topic)
2. PsychINFO via Ovid (Title)
3. Ovid Embase (Title and abstract)
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5. Google scholar (searchbar, first ten pages of results)

Terms

1. (temperature or heat or heatwave or warming or sea-
son or hot) AND (mental health or mental illness or
wellbeing or suicide or psychosis or anxiety
or depression)

2. (flooding or floods or hurricane or drought or forest
fire or thunderstorm or cyclone or tornado or bushfire
or snowstorm or natural disaster) AND (mental health
or mental illness or PTSD or post-traumatic stress dis-
order or wellbeing or suicide or psychosis or anxiety
or depression)

3. (forced displacement or forced migration or climate
refugee or climate migration) AND (mental health or
mental illness or wellbeing or PTSD or post-traumatic
stress disorder or suicide or psychosis or anxiety
or depression)

4. (eco-anxiety or ecoanxiety or psychoterratic or solastal-
gia or ecoparalysis or ecological grief or
ecopsychology)

5. (Greenspace and mental health) or (treecover and
mental health) or (physical health and mental health)
or (respiratory disease and mental health) or (asthma
and mental health) or (cycling and mental health) or
(walking and mental health) or (minimalism and men-
tal health)
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