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ABSTRACT
Climate change is one of the biggest challenges of our
time and is likely to affect human beings in substantial
ways. Recently, researchers started paying more attention
to the changes in climate and their subsequent impact on
the social, environmental and economic determinants of
health, and the role they play in causing or exacerbating
mental health problems. The effects of climate change-
related events on mental well-being could be classified
into direct and indirect effects. The direct effects of climate
change mostly occur after acute weather events and
include post-traumatic stress disorder, anxiety, substance
abuse disorder, depression and even suicidal ideation. The
indirect effects include economic losses, displacement
and forced migration, competition over scarce resources
and collective violence. The risk factors for developing
those mental health issues include young age, female
gender, low socioeconomic status, loss or injury of a loved
one, being a member of immigrant groups or indigenous
people, pre-existing mental illness and inadequate social
support. However, in some individuals, especially those
undisturbed by any directly observable effects of climate
change, abstract awareness and acknowledgement of
the ongoing climate crisis can induce negative emotions
that can be intense enough to cause mental health
illness. Coping strategies should be provided to the
affected communities to protect their mental health from
collapse in the face of climate disasters. Awareness of
the mental health impacts of climate change should be
raised, especially in the high-risk groups. Social and global
attention to the climate crisis and its detrimental effects on
mental health are crucial.
This paper was written with the aim of trying to understand
the currently, scientifically proven impact of climate change-
related disasters on mental health and understanding the
different methods of solving the problem at the corporate
level, by trying to decrease greenhouse gas emissions to zero,
and at the individual level by learning how to cope with the
impacts of those disasters.

INTRODUCTION
The World Health Organization (WHO)
has recognised climate change as a significant global challenge, with major threats to
life, health and well-being.1 In fact, it is one
of the most important challenges facing
future generations. The changes that climate
can cause are in the form of acute weather
events or natural disasters lasting for days,
such as hurricanes, wildfires, floods and

short-
duration heat waves; subacute events
lasting for months or a few years, such as
droughts; and long-lasting changes that may
persist until the end of this century, such as
higher temperatures, widespread melting
of glaciers, rising sea level and potentially
uninhabitable physical environments due to
permanent alterations.
Climate change can affect different systems in
the human body, including the respiratory, the
cardiovascular and the central nervous system.
The physical impact of climate change that can
affect mental health includes injuries and fatalities with their impact on mental health; respiratory diseases like asthma and allergies due to
an increase in allergens and air pollution with
potential for depression and anxiety; changes
in vector-borne diseases (as increased temperatures can shorten the time between blood meals
of mosquitos and accelerate the development
of protozoa or viruses within the insect, also it
can change patterns of breeding and length
of seasons, for example, mosquitos hibernate
over winter),2 which will lead to adverse mental
health outcomes caused by vector-borne infections. Other impacts include decreased quality
of water and food causing physical and mental
health issues related to cholera, cryptosporidiosis, leptospirosis, diarrhoeal diseases and
malnutrition.3
Higher temperatures can also have major
adverse impacts on health. Heat exhaustion
can lead to a significant surge in respiratory,
cardiovascular, renal and mental diseases.4
Even mortality rates are reported to be
affected by temperatures. Authors reported
that nearly 30% of the world’s population has
been already exposed to temperatures that
can increase mortality, and the percentage
will likely increase to 74% by 2100 if greenhouse gas emissions grow.5 It is also reported
that 1 day at 35°C causes an increase in the
all-age mortality rate of around 0.4 deaths per
100 000 compared with 1 day at 20°C.6
The relation between climate change and
mental health is not clear. However, there is
robust evidence for it. Mental health can be
affected directly especially after acute climate
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Are climate change and mental
health correlated?
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CONCRETE FACTS ABOUT CLIMATE CHANGE
There is no doubt in the fact that climate change composes
an existential threat to humans and other living organisms.
This crisis has been constantly on the rise since the beginning
of time, but it has intensified even more since humans initiated what we now call the ‘Industrial Revolution’. Since the
start of the Industrial Revolution in the year 1760, humans
have managed to use fossil fuels, like coal, oil and natural gas,
in different kinds of industries to produce some 365 billion
metric tons of carbon into the atmosphere. Deforestation
has added some 180 billion tons. Annually, humans emit
some 9 billion tons, and this amount has been increasing by
a factor of 6% each year. As a result, the CO2 concentration
is currently higher than its concentration in the last 800 000
years, and some scientists even claim higher than its concentration in the last several million years. If CO2 continues
along that trend, the average global temperature is expected
to rise by about 2°C to 4°C in the next two decades.12
The current human emission amount of greenhouse
gases, such as CO2, methane and nitric oxide, into the atmosphere is about 51 billion tons. Figure 1 shows how those
51 billion tons are distributed according to human usage.13
Not doing the necessary actions needed to stop greenhouse gas emissions means that within the next few
decades, the global temperature may rise up to 2°C or
even 4°C. A 2°C increase means the ice sheets in the
North Pole will collapse and approximately 400 million
people will suffer from water scarcity, major world cities
will become uninhabitable and heat waves will kill thousands of people every summer season.14
2

Figure 1 The current human emission amount of
greenhouse gases per year is about 51 billion tons distributed
among different sectors.

A 4°C increase means that the number of people
suffering from dengue fever will increase by a factor of
8 million each year in Latin America alone and there
could even be an annual global food crisis. Because of
the climate disaster that may follow this increase, the
global economic damages may reach 600 trillion dollars, a
number that is more than twice the world’s total wealth.14
DIRECT EFFECTS OF CLIMATE CHANGE ON MENTAL HEALTH
Mental health issues associated with climate change
include higher rates of anxiety and PTSD, sleep disorders,
increased addiction, depression and suicidal ideation.15 16
The symptoms can persist from months to years.17 The
risk factors for developing these issues include the magnitude of the climate disaster, female gender, younger age,
low socioeconomic status, less education, loss or injury of
a loved one, minority or ethnic status, immigrant groups,
indigenous people, family instability, pre-existing mental
health problems and inadequate social support.15 16 18–20
Populations of low/middle-income countries are affected
more due to their increased exposure to acute weather
events and lack of access to health and support services.17 21
One of the most vulnerable groups to climate change
are children because of their immature thermoregulatory functions, biological sensitivity, limited adaptive
responses, existential concerns about the future and
the fact that they will be faced by the climate dilemma
for many years to come, and dependence on stressed
adults.22 23
Extreme heat events and longer periods of increased
temperature are linked to higher rates of aggressiveness
and criminal behaviour, causing higher rates of physical
assault and crimes,24 as well as increased rates of anxiety,
mood disorders and suicide.25 26 Heat can also suppress
thyroid function, leading to functional hypothyroidism,
causing lethargy, mood disorder and cognitive impairment.27 Higher temperatures can also lead to dehydration
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events in the form of higher rates of anxiety, post-traumatic
stress disorder (PTSD), depression, substance abuse and
domestic violence after the events.7 These acute events
can also have indirect effects on mental health caused by
disrupting educational and medical services, economic
losses in the form of property damage, loss of income and
employment opportunities, reduced economic productivity
especially in agricultural societies, population displacement
and forced migration, and increased conflict and violence,
all of which significantly impact mental health.8 One of the
major challenges of studying mental health in different
contexts is the diversity of cultural and social norms, values
and beliefs, which determines how mental health manifests
and is perceived.9
Most of the recent work on the correlation between
mental health and climate change has been conducted only
in developed countries. This limits the generality of these
studies, especially for the marginalised populations who are
likely to be more vulnerable to climate change.10 In addition,
there is a term known as climate injustice, highlighting the
fact that the countries that contribute the least to greenhouse gas emissions are affected the most by the impact
of climate change.11 In this article, we provide an overview
of the psychological consequences of climate change and
current strategies to prevent or reduce those effects.
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environmental changes, particularly when it affects the
local environmental area.50 The term ‘ecoanxiety’
describes the stress and anxiety experienced as a result
of climate change on a global level, while ‘ecoparalysis’ is
the inability to act on environmental changes due to the
activation of certain psychological defence mechanisms
(eg, denial) or a perception that they are intractable.
‘Econostalgia’ describes a perception that a local environment was better in the past.51
Recent research reported that climate change is an
important source of worry around the world. Twenty
percent to forty percent of Europeans, from multiple countries, described themselves as ‘very worried’ in a study in
2016.52 Another study reported that at least 69% of Americans are ‘somewhat worried’ about global warming, 29%
are ‘very worried’ and 49% reported that they think they
will be directly harmed by global warming.53 An Australian study reported that when participants were asked the
open-ended question ‘what do you think will be the most
serious problem facing the world in the future if nothing
is done to stop it?’, 39% of the answers were falling into
the category of climate change and environment.54
In addition to understanding the relation between
climate anxiety and mental health, it is extremely
important to understand its relation to behaviours.
Climate anxiety may serve as a motivational source
leading to better adaptive actions. On the other hand, it
could serve as a source of severe anxiety that inhibits any
form of effective action. In a recent study, it was reported
that climate anxiety was neither positively nor negatively
correlated with behaviour; in fact, the correlation was
very close to zero.55
INDIRECT EFFECTS OF CLIMATE CHANGE ON MENTAL HEALTH
Unlike extreme climate events, the effect of gradual
climate change on mental health, such as increase in
temperatures and sea level, is still unclear and more difficult to study, as it is less evident and indirect.56 Climate
change can affect mental health indirectly by economic
losses, particularly affecting rural farming and fishing
populations, due to their high dependency on the environment as a source of livelihood. Long periods of drought
can lead to forced migration, which is known to be a relevant stressor that can potentially affect both physical and
mental health. Also, in areas at higher risk of drought,
higher rates of anxiety and depression were found.57
Even suicidal rates among farmers living in these areas
were higher.58 One study described the relation between
economic loss, forced migration and altered community
structure, leading to shame, uncertainty and depression.59 Another review stated that 150 million people
may be displaced by climate change, which may result
in depression from losing home and social networks.56
In fact, displacement and relocation are considered risk
factors for the onset of depression.60
In addition, the destruction of the local environment
and the extinction of different plant and animal species
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which cause a decrease in cognitive function.28 One group
of the global population that are especially vulnerable
to heat stress are individuals taking psychotropic medications due to decreased heat regulatory functions and
impairment of fluid haemostasis.29
Floods, which are the most common cause of climate
disasters worldwide, have been associated with higher
rates of long-term anxiety, PTSD, aggression, depression
and suicide.30 Also, high humidity has been linked to
higher fatigue and poor concentration.31
Air pollution which usually accompanies climate
change has been linked to adverse mental effects. Some
studies have linked long-term exposure to higher concentrations of particulate matter 10 (PM10), nitric dioxide,
carbon monoxide, ozone and sulfur dioxide to poor
quality of life and higher rates of stress, depression and
suicidal ideation.32–35 Also, an association was reported
between pollution and schizophrenia.36 Even urban birth
and city living were described as risk factors for the onset
of psychosis.37
Several studies have suggested that pollution can be
linked to the pathophysiology of certain neurodevelopmental and behavioural disorders in children such as
attention/deficit hyperactivity disorder and autism spectrum disorders.38 39 However, recent studies reported that
this association is weak.40 41 Also, higher levels of neuroinflammatory markers were found in brains of children
exposed to higher levels of pollution.42
In addition, pollution was linked to increased expression of neurodegenerative markers such as beta-amyloid
and alpha-synuclein and was suggested to be associated
with the pathophysiology of Alzheimer’s disease and
Parkinson’s disease.43 Also, another study about structural changes in elderly brains exposed to air pollutants,
especially PM2.5, reported that air pollution was associated with gradual effects on structural brain ageing even
in patients without dementia or stroke.44 In another study
on elderly women, not only the brain volume decreased,
but also the white matter volume was reduced.45 In fact,
air pollution was considered a potential risk factor for
cognitive impairment by the Lancet Commission for the
prevention and treatment of dementia.46 However, inconclusive data were reported.47
For some individuals, the negative emotions caused by
abstract awareness and acknowledgement of the ongoing
climate change, even in those who are well insulated from
any directly observable effects, can be intense enough to
contribute to mental illness.18 These negative emotional
responses include guilt, pain, anxiety and demoralisation.
The most vulnerable subjects are those who are already
stressed and younger adults, including those living in high-
income countries.22 48 Abstract climate change stressors are
also affected by ideologies and values of the receiving audience to the circulating messages of climate change.49
New terms were described to define some of the newly
reported mental disorders caused by climate change.
The term ‘solastalgia’ describes the chronic distress and
grief experienced by individuals in response to negative
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WITNESSED MENTAL HEALTH IMPACTS OF CLIMATE CHANGE
Since the 1980s, average global temperatures have been
progressively increasing. That progressive increase has
directly and indirectly led to extreme weather events

especially during the summer and winter in different
cities around the world. These extreme events include
hurricanes, floods, wildfires, short-
duration and long-
duration heatwaves. Those events have had significant
negative mental health impacts on the populations
affected. The most commonly affected regions by those
events are the rural and indigenous ones. In figure 2, we
get a glimpse of how the average global temperature in
some of the continents has significantly increased from
the 1950s up until 2020.69
In October 2017, Hurricane Maria, considered one of
the worst climate-related disasters in recorded history,
attacked the islands of the northern Caribbean. Regions
like Puerto Rico, the Dominican islands, Haiti and the
Bahamas have been drastically affected. In Puerto Rico
specifically, before the onset of Hurricane Maria, Puerto
Ricans were dealing with a 10-year recession that caused
many individuals to lose their jobs and go bankrupt. This
has led to a significant surge in the local cases of mental
health problems. With Hurricane Maria, the rate of
mental health problems increased even more. One study
conducted post-disaster reported a 16% increase in the
suicide rate in the span of only 1 year from 2016 and a
26% of the overall rate of suicides over the same period
following Maria.70
Another study conducted found that the rate of PTSD
was higher in the Puerto Ricans displaced to Florida than
those living in Puerto Rico, probably because of losing
their homes and forced migration. In both Florida and
Puerto Rico, the populations affected the most were
those living in rural and suburban areas. In fact, a cross-
sectional study conducted on 74 Puerto Rican households over the period of 6 months following the disaster
concluded that 54.1% of the study participants scored as
clinically significant for major depressive disorder, 48.6%
for generalised anxiety disorder and 41.9% for PTSD.71

Figure 2 The average global temperatures of most of the world’s continents have been progressively increasing since 1950s.
This increase has led to many extreme climate-related events and led to mental health problems to the affected communities.
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in the long term can cause dissociative and identity disorders and personality changes.61 62
Impacts of climate change on community well-being can
occur through economic losses related to loss of employment opportunities, loss of income, property damage-
associated loss of productivity, forced displacement and
loss of attachment to the local natural environment.63
Even disputes over resources and collective violence can
result from economic losses, leading to higher rates of
depression and anxiety disorders.64 Also, the rates of intimate partner violence and child abuse increase in families
affected by natural disasters. The reasons for this increase
include increased stress and feeling of powerlessness due
to bereavement and loss of livelihood, destruction of
social networks and breakdown of law enforcement.65
Low-income countries will be affected the most due to
their greater exposure to the effects of climate change,
dependence on agriculture and other climate-impacted
industrial sectors, and limited access to medical services
and resources.65 66
While there is no direct evidence that climate change
is affecting the spread of COVID-19, climate change can
increase the likelihood of emerging infectious diseases.
For example, one of the causes of climate change is deforestation, which leads to loss of natural habitat and forced
animal migration, causing increased contact between
humans and animals, which may result in spillover of
organisms from animals to humans.67 In fact, genetic
and molecular analyses support that SARS-CoV-2 could
be originated from bats, highlighting the strong zoonotic
potential of coronaviruses.68
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be declining in rate from 20.4% to 10.8% for waves 1 to
3.76
For the past several decades, water insecurity has been
a life-threatening issue for vulnerable populations in sub-
Saharan Africa and Southeast Asia. Essentially, one of the
reasons for the start of the 2011 Syrian revolution were
multi-year droughts that severely affected the vulnerable
rural Syrian areas resulting in loss of farming outputs, loss
of livestock and water insecurity. Those climate-related
events, among other political reasons, consequently
resulted in the Syrian civil war that led to the forced evacuation of many civilians from their homes seeking refuge.
Northern Ghana is one of the most affected regions by
such climate-related events as poor rainfall, wildfires, soil
infertility and droughts. The farming community especially is at great risk from those losses. Without a doubt,
those losses have already had a negative impact on those
farmers’ emotional well-
being and mental health and
have led to many cases of anxiety and depression.77
WHAT WE CAN DO
Strategies to limit the incidence of climate disasters
In order for the incidence of climate disasters to significantly decrease, an efficient plan needs to be used to limit
the 51 billion tons of greenhouse gases emitted by humans
every year and turn this number to zero by 2050. This
plan involves two main categories that should go hand
in hand. One involves increasing the flow of research
ideas that get tested and the other involves increasing the
demand by the different world governments for those
ideas. Regarding the first part of the plan, different technologies need further research in order to get tested for
their efficiency and they include:
►► Hydrogen production without carbon emission.
►► Long-standing grid-scale electricity storage.
►► Electrofuels.
►► Advanced biofuels.
►► Zero carbon cement.
►► Zero carbon steel.
►► Plant and cell-based meat and dairy.
►► Zero carbon fertiliser.
►► Nuclear fission.
►► Nuclear fusion.
►► Carbon capture.
In order for these technologies and many others to
get used, governments need to invest more than they
currently do in climate research and development. The
total global investment in climate research and clean
energy is $22 billion per year, which is just 0.2% of the
global economy. The public need to be more aware of
the seriousness of the problem and start doing actions
on their own to help solve it. In addition, governments
need to understand that the process of testing out those
technologies does not have to work out right away and
that trial and failure is part of the process. For example,
consider the human genome project which started in
1990 as a global collaboration between the USA, the
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In August 2005, another major hurricane hit the USA,
Hurricane Katrina. Katrina, which started at the end of
August, led to a death toll of nearly 2000 individuals,
caused the displacement of 650 000 individuals and
cost a national record of 125 billion dollars in damages,
making it the most economically drastic climate-related
catastrophe in US history.72 Surely, as with most catastrophes, certain groups were more affected than others.
Individuals with low income and the black community
were broadly the most severely affected in the sight of
forced migration, financial ruin and job losses.73
Cases of mental health problems were significantly
elevated, in the short and long term, following the disaster.
Based on assessments for the general psychological
distress using the Kessler-6 scale, conducted 5–7 months
following the hurricane, 49% of those affected were liable
to suffer moderate to severe mental illness,74 and 30.3%
were suffering from PTSD following the disaster.
In a study conducted on black, low-
income, young
mothers to children under the age of 18 years, three
follow-up surveys were made in order to measure the
mental health impact of Katrina. The first follow-up was
conducted 11 months afterwards, the second 46 months
and the third 12 years following the hurricane. Among
those involved, four out of five (80.8%) suffered moderate
to severe damages to their homes. One out of every three
individuals had a relative or friend die because of the
hurricane. As expected, the rate of mental health disturbance was highest during the first follow-up, which was
conducted in 2006 and 2007, then the second in 2009 and
2010, and the third in 2016 and 2018. The percentage
of those suffering from post-traumatic stress symptoms
was 43.8% during the first follow-up, decreasing to 32%
during the second and 16.7% during the third. The
proportion of those having PTSD following the trauma
significantly decreased in the 10-year period between the
first and third surveys from 35.2% to 28.5%. On the other
hand, the prevalence of serious mental illness increased
from the baseline of 6.1% before the survey to 11.6%
during the first follow-
up. It even remained elevated
during the third follow-up at 10.7%.75
From May to July 2013, central and eastern Europe were
hit by unusually frequent episodes of heavy rainfall, which
eventually led to severe drought. Those storms were the
cause for one of the most severe floods ever recorded in
German history. It led to the forced evacuation of 100 000
individuals and economic losses that mounted to a grand
total of €6.7 billion. A study was then conducted following
the floods to measure the health-related consequences on
individuals who directly experienced this trauma-causing
disaster. This study included 1023 individuals who were
given self-report questionnaires 12, 18 and 24 months
and a control group 24 months following the flood. Those
questionnaires were studied in three waves: 12, 18 and
24 months, respectively, in addition to the control group.
A positive screening for depression or anxiety disorder
was showed 50.7% to 20.5% from follow-up waves 1 to 3,
respectively. Positive diagnosis of PTSD was shown to also
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What we need to do
Part of the problem that causes climate disasters is the
public. The public need to limit the emissions of greenhouse gases that we unknowingly emit in our daily lives.
Most of those emissions are related to our daily usage of
electricity. The public also needs to be more involved in
the political agendas of candidates who represent them
and demand climate-related plans from them. We also
need to be selective in our demands and try to choose to
consume climate-friendly products in our lives.
In using this plan, we can at least guarantee that climate-
related catastrophes that we witness especially during the
summer will significantly decrease and we can save the
lives of communities at risk.
What governments and healthcare professionals need to do
In September 2021, numerous countries were invited to
gather at the United Nations General Assembly to discuss
the different strategies required to solve the climate
crisis. Those countries will meet again at the Biodiversity
Summit in Kunming, China and the climate conference
in Glasgow, UK. The main idea behind those summits is
to try to implement strategies to limit the global temperature increase to below 1.5°C.78
Certain steps are already taking place in the world that
can make us optimistic. The costs of clean energy are
dropping, several countries are working to protect at least
30% of the world’s ecosystem by 2030. However, what is
currently being implemented is not enough. In fact, if the
world’s wealthiest countries continue on the current trend
of greenhouse gas emissions, the average global temperature might reach 2°C. As mentioned at the beginning
of the manuscript, a 2°C increase would be catastrophic
for the entire ecosystem and will cause the extinction of
thousands of the world’s species, an event that will eventually have undesirable consequences for humanity. Healthcare professionals are united with climate scientists and
businesses in rejecting the fact that climate catastrophes
are inevitable. Governments need to implement different
greenhouse gas-reducing technologies. Those technologies should be implemented especially by the wealthiest
countries, as they are responsible the most for the global
temperature increase. Governments need to use clean
energy to redesign the public transportation systems, the
way cities use energy, production, food distribution and
healthcare systems.78
Governments of low/middle-
income countries need
to invest more in research concerning the correlation
6

between mental health and climate disasters. Most of the
current climate research articles are only from researchers
in high-income countries. The global inclusion of mental
health researchers from low/middle-
income countries
will undoubtedly help them in recognising the exact
mental health problems that citizens from their countries
are suffering from and help find treatment for those cases.
Not involving those researchers will result in researchers
from high-income countries not being able to fully understand the scope of mental health problems that citizens
from low/middle-income countries are suffering from.79
Dealing with the psychological impact of climate change
The psychological impact of climate change-related events
is evidently undeniable. Post-
disaster relief organisations
have always had a major role to play in trying to mitigate the
mental health consequences of those affected by such events.
Special care should be dedicated to the vulnerable communities as they are the ones who suffer the most. Local health
facilities should enhance their post-disaster methods in order
to help those affected. Educational facilities should be able
to provide awareness about the harmful impacts of climate-
related disasters. Coping strategies should be provided to the
affected communities to protect their general mental health
from collapse in face of the climate disaster. Coping strategies
could be labelled as emotional, behavioural and cognitive.
To show how much those techniques could be effective, a
study was conducted on children and adolescents in order to
identify the coping strategies they used, following a climate
disaster, and their effectiveness towards mental well-being. It
was found out that children who used the problem-focused
model, that is, informed themselves about the problem
and talked to others about it, showed high levels of social
and behavioural engagement. Those who used emotion-
focused coping showed lower levels of behavioural engagement. Meaning-focused coping, which dealt with values and
personal beliefs, was effective in reducing the detrimental
effects of those negative emotions.80 81

CONCLUSION
There is no doubt that climate change has now become
an existential crisis that threatens human and animals’
survival and might, if not stopped, cause a sixth extinction. What gives us hope is that research concerning the
subject matter is on the rise and the global population
has become more aware of the existence of the crisis. In
the summer season of 2020, we all witnessed two of the
most horrific climate-related catastrophes in the wildfires
that hit the Amazon rainforest. The Amazon rainforest in
Brazil alone composes some 60% of the global percentage
of the rainforests which are essential in absorbing the
atmospheric CO2, which has a major impact on raising
temperatures. According to Monitoring of the Andean
Amazon Project, in the summer of 2020, an estimated
total of 5.4 million acres of those forests were burned.
The burning of those horrendously gigantic areas led to
the death of many plants and animals, causing a huge
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UK, France, Germany, Japan and China with the aim to
sequence and understand the entire human genome.
This project has changed the essence of the public health
sector in terms of understanding more about human
immunological and hereditary diseases and it has taken
about 13 years to complete and cost billions of dollars in
the process. The same collaboration needs to take place
between countries around the world in order to reach the
goal of zero carbon emissions by 2050.13
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