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M Check for updates

Climate change is altering the frequency and
intensity of weather-related hazards, which
can harm mental health and wellbeing and thus
elevaterisks for suicidal behaviors.

Climate change is amajor worldwide challenge. Every region on Earth
is affected and extreme weather events such as heatwaves, wildfires,
storms, floods and droughts are becoming more severe, unpredictable
and long-lasting'. These changes are affecting population health and
wellbeing across the world, particularly among low- and middle-income
countries (LMICs), in which vulnerabilities are most pronounced. Mean-
while, over 720,000 people die by suicide worldwide each year?, with
77% of these deaths occurring in LMICs, highlighting the intersection
between emerging climate hazards and the global suicide burden. The
aim of this Comment is to describe the empirically documented asso-
ciations between climate-related hazards and the spectrum of suicidal
behaviors, from suicidal ideation to self-harm and suicide mortality
(hereafter ‘suicidal behaviors’), and thento develop aconceptual model
of the putative pathways and processes that connect climate-related
hazards to suicidal behavior risks.

Empirical evidence

Empirical evidence indicates that climate-related hazards and sui-
cidal behaviors are linked. Current thinking distinguishes two broad
hazard types: acute hazards, such as heatwaves, hurricanes and wild-
fires; and chronic or slow-moving hazards, such as droughts, altered
landscapes and sea level rise'. With respect to acute hazards, recent
reviews, including an umbrella review of 32 meta-analyses, show that
exposure to extreme weather eventsis associated withincreased risk of
post-traumaticstress disorder, anxiety, depression, suicidal ideation,
self-harm and suicide mortality, with effect sizes varying as afunction
of hazard type and degree of exposure®™. For tropical cyclones, there
is highly suggestive (class Il) evidence for proximity of exposure and
post-traumatic stress disorder symptom severity*, while a systematic
review of weather-related disasters found associations with increased
suicidalideation and non-fatal suicidal behaviors, with mixed evidence
forsuicide mortality’. Thereis also highly suggestive (class ) evidence
supporting an association between short-term exposure to hotter
ambient temperatures and hospital visits due to suicidal behaviors or
mental disorders, suicidal ideation, self-harm, suicide attempt and sui-
cide mortality*. The same umbrella review estimates that a 5% increase
in global suicides could be attributed to climate change-related heat
anomalies, with the figure expected to rise to 7% by 2050.

Chronic and slow-moving climate change-related hazards have
alsobeenlinked to symptoms of anxiety, depression and suicidal idea-
tion in several quantitative studies, but the quality of the evidence
is less clear owing to measurement challenges related to the more

distal relationship between exposures and outcomes®. Among stud-
ies on chronic hazards, exposure to drought and agricultural losses
have been most consistently associated with suicidal behaviors; for
instance, astudy of Indian farmer suicides estimated that agricultural
losses attributed to climate change contributed to nearly 60,000
additional suicide deaths over 30 years. Very slow-moving hazards,
such as displacement due to rising sea levels, and altered landscapes
and weather patterns are even more difficult to conclusively link to
suicidal behaviors owingto the temporal decoupling of exposure and
outcome and uncertain causal pathways. Nevertheless, a handful of
mostly qualitative studies have linked these environmental changes
with feelings of loss, sadness and grief, especially for people living in
rural, agricultural and indigenous communities who depend on the
land for their livelihoods®. Lost livelihoods, forced displacement and
disrupted social support networks are psychologically distressing
and plausibly elevate direct and indirect risks for suicidal behaviors.

Negative psychological responses related to the observed and
anticipated impacts of climate change, such as climate anxiety,
eco-anxiety and climate-related guilt have also emerged as a poten-
tial risk factor for poor mental health and suicide-related behaviors’.
International surveys show that concernabout climate changeis asso-
ciated with feelings of despair, hopelessness, anger, frustration and
guilt, especially among younger populations. Although worry about
climate change has been linked with elevated symptoms of anxiety,
depression and suicidal ideation (including at clinically significant
levels®), most studies are cross-sectional and the causal direction of
these associations are still uncertain.

Conceptual considerations

Most studies of climate-related impacts on mental health focus on
specific mental disorders and unspecified psychological distress rather
thansuicidalbehaviors per se. Thereis therefore aneed for studies that
investigate the effects of acute and chronic hazards on the full spectrum
of suicidal behaviors, from suicidal ideation to suicide mortality. This
includes further work to identify the causal pathways and mechanisms
through which acute and slow-moving hazards increase mental health
vulnerability and consequently risk for suicidal behaviors.

With respect to heat and suicidal behaviors, several plausible
mechanisms have been proposed. Evidence from naturalistic and
experimental studies show a clear link between hotter ambient tem-
peratures and impaired decision-making, as well as more impulsive
and aggressive behaviors, which could lower the threshold for some
suicidal acts®. Other potential mechanisms include mental healthand
behavioral changes due to heat-related sleep loss, alcohol-induced
impulsivity, interactions with serotonin metabolism and altered effec-
tiveness of certain psychotropic medications*. Mechanisms underlying
the relationship between other climate-related hazards and suicidal
behaviorsareless studied but the role of mental disorders and lowered
psychological wellbeing are clearly pertinent.
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Fig.1|Pathways from climate-related hazards to suicidal behaviors. According
to the framework, acute hazards that are directly experienced and that increase
risk for mental disorders are likely to have the largest impact on suicidal behaviors
(shown by the thicker, darker arrows). Note that ‘hazards’ include acute events
suchas storms, floods, heatwaves and wildfires, and chronic changes such as
droughts, altered landscapes, rising sea levels and lost and altered ecosystems.
‘Vulnerabilities’ are mediating or moderating factors on the pathway from hazards
to exposures; they encompass pre-existing mental and physical health conditions,
socioeconomic inequalities (for example, location, income and healthcare access)
and sociodemographic factors (for example, gender and age). ‘Exposures’ can be
direct, such as through personal experience of an extreme weather event; indirect,
suchas through employment loss, displacement or food insecurity; or vicarious,
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suchas through observing or hearing about climate impacts. ‘Responses’ are
mediating or moderating factors on the pathway from exposures to risks; they
canoccur at multiple levels including institutional, governmental and non-state
actors’ interventions; at community levels, such as through information sharing,
social networks and material support; and at individual and family levels, through
climate awareness and mental health care. ‘Risks’ include increased rates of
mental disorders (for example, post-traumatic stress disorder, anxiety and
depression) and reduced subjective wellbeing. The framework acknowledges the
nested structure of these processes, with risk and protective factors operating at
theindividual, family, community and societal levels, which evolve across the life
course. Adapted fromref. 11, Springer Nature Limited.

Most people who die by suicide have aknown psychiatric disorder,
yetasubstantial proportion do not. Although estimates are difficult to
verify, especially for LMICs, current dataindicate that between10% and
66.7% of individuals who died by suicide had no identifiable psychiatric
diagnosis’. Consequently, any model of climate-related impacts on
suicidal behaviors must consider the role of lowered psychological
wellbeing in addition to mental disorders, as both can increase risk.
A further reason to distinguish mental disorders and psychological
wellbeingis that they appear to be conceptually and empirically inde-
pendent with overlapping, though distinct, psychosocial endpoints™.
Understood this way, mental health is an intersection of two axes:
mental disorders and psychological wellbeing. A key implication of
this dual-continuum view is that efforts to improve mental health (and
reducerisk for suicidal behaviors) must go beyond afocus on symptom
management in the context of psychiatric disorders and also include
protection and promotion of psychological wellbeing.

The dual-continuum model is pertinent in the context of climate
change because climate-related hazards will increase risks for both
mental disorders and reduced psychological wellbeing™. Figure 1
shows putative pathways from initial acute and chronic climate haz-
ardstoincreased mental health risks and subsequent suicideimpacts.
Importantly, the framework aims to explain increased risk of suicidal
behaviors through both climate-related increases in diagnosed psy-
chiatricdisorders and through lowered psychological wellbeing, such
as feelings of loss, despair and hopelessness. This broader framing is
necessary because many climate hazards, including most extreme
weather events, can not only increase risks for common mental disor-
derssuchas depression, but also have long-lasting effects on economic
opportunities, household living conditions and community support
structures, and thus create new risks through the social determinants
of mental health and illness.

The social determinants of mental health encompass the set of
structural conditions to which individuals are exposed across their

lives™. This includes factors such as income, employment, housing,
food security, education, social support, childhood adversity and the
physical and social neighborhood conditions. The social determinants
of mental health are arguably “the most modifiable set of targets for
intervention currently available to prevent the onset of mental health
problems and disorders, and to promote positive mental healthin our
populations”?. Failure to recognize and address these social determi-
nants can increase risk for mental disorders, but, even in the absence
of new or worsened disorders, it simply makes life more difficult. Avail-
able dataindicate that suicidesamongindividuals without psychiatric
diagnosis are related primarily to stress and lack of social support’,
which are closely tied to the social determinants of mental health.
Consequently, any serious attempt to conceptualize the pathways
from climate-related hazardsto suicidal behaviors must also consider
therole of social determinants for mental disorders and psychological
wellbeing, independent of prior psychiatric diagnosis.

Epidemiological studies of suicidal behaviors show that risk can
be elevated by stressors that occur across the life course including
early childhood (such as emotional abuse), adolescence (such as bul-
lying) and adulthood (such as unemployment), with risks typically
categorized as either distal or proximal, depending on their proximity
to the time of suicidal behavior. One limitation of this framing is that it
tends to emphasize individual-level factors while neglecting the role
of broader sociological influences that contribute to increased risk.
Consequently, we argue that the impacts of climate-related hazards
on suicide risk should be understood using an ecological framework
situated withina developmental life course perspective. In other words,
risk and protective factors are situated within individuals, families,
communities and societies that evolve across the life course. Practi-
cally, this view implies the need for longitudinal studies that adequately
account for the additive, interactive and cumulative effects of risk and
protective factors while accommodating the nested contexts within
whichindividuals live their lives.
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Climate-related impacts on human societies are now a reality
under all future climate scenarios and adaptation will be essential.
To design effective prevention strategies, it is crucial to identify the
specific climate-related hazards and vulnerable populations within dif-
ferent regions both nationally and globally. Consider India, the world’s
most populous nation, in which up to one-third of all suicide deaths
occur.Around 90% of the country lies in climatic zones that are annually
exposed to ‘extremely cautious’ or ‘dangerous’ levels of heat, yet less
than 10% of households have access to in-home air-conditioning®. At
the same time, around 75% of the country’s workforce (or 380 million
people) depend on heat-exposed labor with agriculture and its allied
sectors providing the largest source of livelihoods™. This leaves the
population dangerously exposed to heat stress and the potential
psychological impacts of weather-related agricultural losses, creat-
ing independent and potentially additive risk pathways for suicidal
behaviors. Prevention strategies, in other words, must account for both
regional climate hazards and the structural socioeconomic conditions
that heightenrisk, including potential interactions between them.

Climate changeimpacts are nolonger theoretical — they are visible
now. As global temperatures rise, climate-related hazards increase,
and, with them, mental health vulnerabilities and suicide risks. The
aim of this Comment is to draw attention to the systematic ways in
which climate change can, and very likely will, increase risks for sui-
cidal behaviors in populations across the world. Yet awareness and
knowledge gaps remain. Alongside education and advocacy efforts,
further conceptual and empirical work is urgently needed so that
those invested in suicide prevention are equipped to respond to the
challenges of living in a hotter, more unpredictable world.
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