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Key Findings
Exposure to Disasters Results in Mental Health Consequences

Key Finding 1: Many people exposed to climate-related or weather-related disasters experience stress and
serious mental health consequences. Depending on the type of the disaster, these consequences include
post-traumatic stress disorder (PTSD), depression, and general anxiety, which often occur at the same time
[Very High Confidence]. The majority of affected people recover over time, although a significant proportion
of exposed individuals develop chronic psychological dysfunction [High Confidence].

Specific Groups of People Are at Higher Risk

Key Finding 2: Specific groups of people are at higher risk for distress and other adverse mental health
consequences from exposure to climate-related or weather-related disasters. These groups include children,
the elderly, women (especially pregnant and post-partum women), people with preexisting mental illness,
the economically disadvantaged, the homeless, and first responders [High Confidence]. Communities that
rely on the natural environment for sustenance and livelihood, as well as populations living in areas most
susceptible to specific climate change events, are at increased risk for adverse mental health outcomes
[High Confidence].

Climate Change Threats Result in Mental Health Consequences and Social Impacts

Key Finding 3: Many people will experience adverse mental health outcomes and social impacts from the
threat of climate change, the perceived direct experience of climate change, and changes to one’s local
environment [High Confidence]. Media and popular culture representations of climate change influence
stress responses and mental health and well-being [Medium Confidence].

Extreme Heat Increases Risks for People with Mental Illness

Key Finding 4: People with mental illness are at higher risk for poor physical and mental health due to
extreme heat [High Confidence]. Increases in extreme heat will increase the risk of disease and death for
people with mental illness, including elderly populations and those taking prescription medications that
impair the body’s ability to regulate temperature [High Confidence].
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Introduction
The effects of global climate change on mental health and
well-being are integral parts of the overall climate-related
human health impacts. Mental health consequences of climate
change range from minimal stress and distress symptoms to
clinical disorders, such as anxiety, depression, post-traumatic
stress, and suicidal thoughts.1, 2, 3, 4, 5 Other consequences include
effects on the everyday life, perceptions, and experiences of
individuals and communities attempting to understand and respond appropriately to climate change and its implications.3, 6, 7

The social and mental health consequences of extreme weather events have been the focus of research for more than three
decades.3, 4, 5, 8, 9, 10 The mental health and well-being consequences of extreme events, particularly natural disasters, are
common and form a significant part of the overall effects on
health. These consequences of climate change related impacts
rarely occur in isolation, but often interact with other social
and environmental stressors.

Climate Change and Mental Health and Wellness

Figure 1: This conceptual diagram illustrates the key pathways by which humans are exposed to health threats from climate drivers,
and potential resulting mental health and well-being outcomes (center boxes). These exposure pathways exist within the context of
other factors that positively or negatively influence health outcomes (gray side boxes). Key factors that influence health outcomes and
vulnerability for individuals are shown in the right box, and include social determinants of health and behavioral choices. Key factors
that influence health outcomes and vulnerability at larger community or societal scales, such as natural and built environments,
governance and management, and institutions, are shown in the left box. All of these influencing factors may also be affected by
climate change. See Chapter 1: Introduction for more information.
U.S. Global Change Research Program
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The threat of climate change is a key psychological and emotional stressor. Individuals and communities are affected both
by direct experience of local events attributed to climate change
and by exposure to information regarding climate change and
its effects.10, 11, 12, 13, 14, 15 For example, public communication
and media messages about climate change and its projected
consequences can affect perceptions of physical and societal
risks and consequently affect mental health and well-being.
The interactive and cumulative nature of climate change effects
on health, mental health, and well-being are critical factors in
understanding the overall consequences of climate change on
human health.16
People have inherent capabilities to adjust to new information
and experiences and adopt new behaviors to cope with change.
There is also an array of interventions and treatments that mental health practitioners use to address mental health conditions
and stress reactions. These interventions occur within the context of health systems that have finite resources to deliver these
services. These considerations are not discussed in detail, as this
chapter focuses on the state of the science regarding the effects
of climate change on mental health and well-being, rather than
potential actions that could be taken in response to the impacts
and risks associated with climate change.

8.1 Effects of Climate Change on Mental Health and
Well-being

Residents and volunteers in Queens, New York City, filter
through clothes and food supplies from donors following
Superstorm Sandy on November 3, 2012. A majority of
individuals psychologically affected by a traumatic event
recover over time, and some experience a set of positive
changes that known as post-traumatic growth as a result
of coping with or experiencing a traumatic event.

Many people exposed to climate- or weather-related natural disasters experience stress reactions and serious mental
health consequences, including symptoms of post-traumatic
stress disorder (PTSD), depression, and general anxiety, which
often occur simultaneously.29, 30, 31, 32, 33, 34 Mental health effects
include grief/bereavement, increased substance use or misuse,
and suicidal thoughts.19, 35, 36, 37, 38 All of these reactions have
the potential to interfere with the individual’s functioning and
well-being, and are especially problematic for certain groups
(see "8.2 Populations of Concern" on page 223).

The cumulative and interactive effects of climate change, as
well as the threat and perception of climate change, adversely
impact individual and societal
health, mental health, and
Exposure to life threatening
well-being. Figure 2 illustrates
events, like highly destructive
The mental health impacts of hurricanes,
how climate change impacts
hurricanes such as Hurricane
floods, and drought can be expected to increase
create cascading and interKatrina in 2005, have been assorelated mental, physical, and
ciated with acute stress, PTSD,
as more people experience the stress–and often
community health effects.
and higher rates of depression
trauma–of these disasters.
These impacts include expoand suicide in affected commusures to higher temperatures
nities.18, 20, 23, 30, 39, 40, 41, 42, 43, 44, 45, 46,
47
and extreme weather events
These mental health conseas well as vector-borne disease transmission, degraded air and
quences are of particular concern for people facing recurring
water quality, and diminished food safety and security.
disasters, posing a cumulative psychological toll. Following
exposure to Hurricane Katrina, veterans with preexisting mental
Extreme Weather Events
illness had a 6.8 times greater risk for developing any additional
In the United States, the mental health impacts of extreme
mental illness, compared to those veterans without a preexweather mainly have been studied in response to hurricanes
isting mental illness.48 Following hurricanes, increased levels
17, 18, 19, 20, 21, 22, 23, 24
25, 26,
and floods
and, to a lesser extent, wildfires.
of PTSD have been experienced by individuals who perceive
27, 28
Though many studies discuss the mental health impacts of
members of their community as being less supportive or helpful
specific historical events, they are demonstrative of the types of
to one another.49
mental health issues that could arise as climate change leads to
further increases in the frequency, severity, or duration of some
Depression and general anxiety are also common consequences
types of extreme weather (see Ch. 1: Introduction and Ch. 4: Ex- of extreme events (such as hurricanes and floods) that involve
treme Events). The mental health impacts of these events, such
a loss of life, resources, or social support and social networks
as hurricanes, floods, and drought, can be expected to increase
or events that involve extensive relocation and life disruption.20,
21, 23, 29, 30, 31, 33, 37, 41, 46, 50, 51, 52, 53, 54
as more people experience the stress—and often trauma—of
For example, long-term anxiety
these disasters.
U.S. Global Change Research Program
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and depression, PTSD, and increased aggression (in children)
have been found to be associated with floods.55 First responders
following a disaster also experience increased rates of anxiety
and depression.37
Increases from pre-disaster rates have been observed in
interpersonal and domestic violence, including intimate
partner violence,5, 56 particularly toward women, in the wake
of climate- or weather-related disasters.37, 57, 58 High-risk coping
behaviors, such as alcohol abuse, can also increase following
extreme weather events.37, 38, 59, 60, 61, 62 Individuals who use
alcohol to cope with stress and those with preexisting alcohol
use disorders are most vulnerable to increased alcohol use
following extreme weather events.62
Persons directly affected by a climate- or weather-related
disaster are at increased incidence of suicidal thoughts and
behaviors. Increases in both suicidal thoughts (from 2.8%
to 6.4%) and actual suicidal plans (from 1.0% to 2.5%) were
observed in residents 18 months after Hurricane Katrina.19
Following Hurricanes Katrina and Rita, a study of internally
displaced women living in temporary housing found reported rates of suicide attempt and completion to be 78.6 times
and 14.7 times the regional average, respectively.63 In the
six months following 1992’s Hurricane Andrew, the rate of
homicide-suicides doubled to two per month in Miami-Dade
County, where the hurricane hit, compared to an average of

one per month during the prior five-year period that did not
include hurricane activity of the same scale.64
Climate- or weather-related disasters can strain the resources available to provide adequate mental (or even immediate
physical) health care, due to the increased number of individuals who experience severe stress and mental health reactions.
Communities adversely affected by these events also have
diminished interpersonal and social networks available to support mental health needs and recovery due to the destruction
and disruption caused by the event.65
Drought
Many regions in the United States have experienced drought
(see Ch 1: Introduction and Ch. 4: Extreme Events).66 Longterm drought, unlike sudden extreme weather events, has a
slow onset and long duration.66, 67 Long-term drought interacts
over time with multiple environmental and social stressors to
disrupt lives and livelihoods and the functioning of individuals,
households, and communities.68, 69, 70 Prolonged drought can
have visible and long-term impacts on landscapes, on rural
agricultural industries and communities, and on individual and
community resilience.71, 72, 73
Cascading and interacting economic, social, and daily life
circumstances have accompanied prolonged drought in rural
regions. Drought-related worry and psychological distress

Impact of Climate Change on Physical, Mental, and Community Health

Figure 2: At the center of the diagram are human figures representing adults, children, older adults, and people with disabilities. The
left circle depicts climate impacts including air quality, wildfire, sea level rise and storm surge, heat, storms, and drought. The right
circle shows the three interconnected health domains that will be affected by climate impacts—Medical and Physical Health, Mental
Health, and Community Health. (Figure source: adapted from Clayton et al. 2014).5
U.S. Global Change Research Program
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An elderly couple walk to the Superdome days after Hurricane Katrina made landfall. New Orleans, Louisiana, September 1, 2005.

increased in drought-declared Australian regions, particularly
for those experiencing loss of livelihood and industry.2, 72, 74, 75,
76
Long-term drought has been linked to increased incidence of
suicide among male farmers in Australia.2, 77
Extreme Heat
The majority (80.7%) of the U.S. population lives in cities and
urban areas78 and urbanization is expected to increase in the
future.79 People in cities may experience greater exposure to
heat-related health effects during heat waves (see Ch. 2: Temperature-Related Death and Illness). The impact of extreme
heat on mental health is associated with increased incidence
of disease and death, aggressive behavior, violence, and suicide and increases in hospital and emergency room admissions for those with mental health or psychiatric conditions.80,
81, 82, 83, 84, 85, 86, 87

Individuals with mental illness are especially vulnerable to extreme heat or heat waves. In six case-control studies involving
1,065 heat wave-related deaths, preexisting mental illness was
found to triple the risk of death due to heat wave exposure.88
The risk of death also increases during hot weather for patients with psychosis, dementia, and substance misuse.84 Hospital admissions have been shown to increase for those with
mental illness as a result of extreme heat, increasing ambient
temperatures, and humidity.81, 86, 87 An increased death rate has
also been observed in those with mental illness among cases
admitted to the emergency department with a diagnosis of
heat-related pathology.82
People who are isolated and have difficulty caring for themselves—often characteristics of the elderly or those with a
mental illness—are also at higher risk for heat-related incidence of disease and death.86, 88 Fewer opportunities for
social interaction and increased isolation89, 90, 91 put people at
elevated risk for not only heat-related illness and death but
also decline in mental health and, in some cases, increases
in aggression and violence.5 Hotter temperatures and poorer
U.S. Global Change Research Program

air quality limit people’s outdoor activities. For many, reductions in outdoor exercise and stress-reducing activities lead to
diminished physical health, increased stress, and poor mental
health.5
There may be a link between extreme heat (climate change
related or otherwise) and increasing violence, aggressive
motives, and/or aggressive behavior.80, 92, 93, 94 The frequency
of interpersonal violence and intergroup conflict may increase
with more extreme precipitation and hotter temperatures.83
These impacts can include heightened aggression, which may
result in increased interpersonal violence and violent crime,
negatively impacting individual and societal mental health and
well-being.85 Given projections of increasing temperatures
(see Ch. 2: Temperature-Related Death and Illness), there is
potential for increases in human conflict, but the causal linkages between climate change and conflict are complex and the
evidence is still emerging.83, 95, 96
Threat of Climate Change as a Stressor
Many people are routinely exposed to images, headlines, and
risk messages about the threat of current and projected climate change. Forty percent of Americans report hearing about
climate change in the media at least once a month.97
Noteworthy environmental changes associated with climate
change constitute a powerful environmental stressor—an ongoing and stress-inducing condition or aspect of an individual’s
everyday environment.69, 98, 99 Equally concerning are adverse
impacts relating to people’s connections to place and identity,
and consequent sense of loss and disconnection.11
About half of Americans reported being worried about climate
change in a 2015 survey. However, these people tended to see
climate change as a relatively distant threat: 36% said global
warming would harm them personally, while more expected harm to come to people in other countries and to future
generations.97 Public risk perceptions of the phenomenon and
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threat of climate change is associated with stigma, dread risk
(such as a heightened fear of low-probability, high-consequence events), and uncertainty about the future.3, 7, 10, 70, 100,
101, 102, 103, 104, 105, 106, 107

Many individuals experience a range of adverse psychological responses to the hybrid risk of climate change impacts. A
hybrid risk is an ongoing threat or event, which is perceived
or understood as reflecting both natural and human causes
and processes. These responses include heightened risk perceptions, preoccupation, general anxiety, pessimism, helplessness, eroded sense of self and collective control, stress,
distress, sadness, loss, and guilt.1, 4, 5, 16, 56, 108, 109, 110, 111, 112
Media representations of serious environmental risks, such
as climate change, are thought to elicit strong emotional
responses,7, 113 in part dependent on how climate change
information is presented.114 People experience the threat of
climate change through frequent media coverage describing
events and future risks attributed to climate change. They
also are directly exposed to increasingly visible changes in
local environments and seasonal patterns, and in the frequency, magnitude, and intensity of extreme weather events.6, 115
Furthermore, between 2012 and 2013, roughly a third of U.S.
survey respondents report that they have personally experienced the effects of global warming.12, 13 Exposure to climate
change through the media could cause undue stress if the
media coverage is scientifically inaccurate or discouraging.
However, effective risk communication promotes adaptive
and preventive individual or collective action.4, 5, 116, 117, 118, 119
Resilience and Recovery
A majority of individuals psychologically affected by a traumatic event (such as a climate-related disaster) will recover
over time.120 A set of positive changes that can occur in a
person as a result of coping with or experiencing a traumatic
event is called post-traumatic growth.121, 122, 123, 124 An array of
intervention approaches used by mental health practitioners
also may reduce the adverse consequence of traumatic
events. While most people who are exposed to a traumatic
event can be expected to recover over time, a significant proportion (up to 20%) of individuals directly exposed develop
chronic levels of psychological dysfunction, which may not get
better or be resolved.21, 35, 47, 53, 125, 126, 127, 128 Multiple risk factors
contribute to these adverse psychological effects, including
disaster-related factors such as physical injury, death, or loss
of a loved one;18, 23, 51, 129 loss of resources such as possessions
or property;20, 30, 44, 46, 47 and displacement.32, 130, 131, 132, 133, 134 Life
events and stressors secondary to extreme events also affect
mental health, including loss of jobs and social connections,
financial worries, loss of social support, and family distress or
dysfunction.18, 20, 46, 47, 129, 135

U.S. Global Change Research Program

People experience the threat of climate change through
frequent media coverage.

Disaster-related stress reactions and accompanying psychological impacts occur in many individuals directly exposed to
the event and can continue over extended time periods (up to
a year or more). For example, three months after Hurricane
Andrew, 38% of children (age 8 to 12 years) living in affected
areas of south Florida reported symptom levels consistent
with a “probable diagnosis” of PTSD. At 10 months post-disaster, this proportion declined to about 18%,21, 44 representing a
substantial decrease but still indicating a significant number
of individuals with serious mental health issues resulting from
the disaster event.
Emerging evidence shows that individuals who are actively
involved in climate change adaptation or mitigation actions
experience appreciable health and well-being benefit from
such engagement.110, 136 These multiple psychological and
environmental benefits do not necessarily minimize distress.
However, when people do have distress related to relevant
media exposure or to thinking about or discussing climate
change, taking action to address the issue can buffer against
distress.110, 136 Such engagement both addresses the threat and
helps manage the emotional responses as people come to
terms with—and adjust their understandings and lives in the
context of—climate change.

8.2 Populations of Concern
Populations of concern will be at higher risk for poor mental
health outcomes as the negative effects of climate change
progress.10, 137 In addition to the populations described below,
farmers, those with limited mobility, immigrants, those
living in coastal areas, those from Indigenous communities
or tribes,138, 139 and veterans are also expected to experience
higher risk of poor mental health outcomes (see also Ch. 9:
Populations of Concern).1, 10, 140, 141, 142, 143, 144, 145
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Children are at particular risk for distress, anxiety, and other adverse mental health effects in the aftermath of an extreme event.

Children

Women, Pregnant Women, and Post-partum Mothers

Children are at particular risk for distress, anxiety, and other
adverse mental health effects in the aftermath of an extreme
event. As children are constantly developing, their reactions
will vary by age and developmental level. Children have been
shown to possess an innate resilience to adverse events,146, 147,
148, 149
but despite this resilience, children can and do exhibit
various stress symptoms when exposed to a traumatic event.
These symptoms will depend on the developmental stage
of the child, the level and type of exposure, the amount of
destruction seen, and that particular child’s risk factors and
protective factors.150

Post-disaster stress symptoms are often reported more
frequently by women than men.154, 155 Women have higher
prevalence of PTSD and other mental health disorders after
disasters than do men,156 and are prone to greater worry
and feelings of vulnerability,157 anxiety disorders, and other
adverse mental health outcomes.141, 158 Increases in domestic
violence towards women are also common after a disaster.5, 56

Children are dependent on others for care and a significant
predictor of mental health and well-being in a child is the
mental health status of the primary caregiver.5, 151 If the primary caregiver’s mental health needs are being addressed, then
a child will fare better after experiencing a disaster or other
trauma.5, 150, 151, 152, 153
The potential exists for an array of difficult emotional and
behavioral responses in children shortly after a disaster, such
as depression, clinginess, aggressiveness, and social withdrawal, some of which are normal and expected and will resolve
over time with proper support. However, children may be at
a higher risk than adults of having symptoms persist in the
long-term. Significantly more children than adults have shown
continued PTSD symptoms more than two years post-disaster,
and, in general, children are more likely to be impaired by a
disaster.141 Chronic stress from the acute and ongoing impacts
of climate change may alter biological stress response systems
and make growing children more at risk for developing mental
health conditions later in life, such as anxiety, depression, and
other clinically diagnosable disorders.151

U.S. Global Change Research Program

Pregnant and postpartum women can be quite resilient, but
their resilience diminishes when social supports are reduced,
when they have experienced injury, illness, or danger due to
the disaster, and when they have lived through multiple disaster experiences.39, 57, 159 Estimates indicated that there were
56,100 pregnant women and 74,900 infants directly affected
by Hurricane Katrina160 and that pregnant women with high
hurricane exposure and severe hurricane experiences were at
a significantly increased risk for PTSD and depression.156 The
increases in PTSD and depression found in pregnant women
exposed to Hurricane Katrina were likely due to the severity of
the event and the intensity of the disaster experience rather
than a general exposure to the event.42, 156
The many consequences of natural disasters, such as destruction of homes, and of gradual climate change impacts, such as
rising temperatures, incidence of vector-borne illness, waterborne illness, and even compromised food,160 can all contribute to the emotional stress that women have while pregnant,
nursing, or responsible for young children. Nutrition is essential to women’s health and well-being, especially if pregnant
or nursing. Access to clean water and food is critical, and the
lack of either may affect women’s ability to cope with the
impacts of climate change. Poor nutrition can lead to difficult
pregnancies, delivery problems, low birth weight, and even
death of a newborn, all of which can be immensely stressful to
the mother.161
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Elderly
In the United States, the number of individuals 65 years of age
and older is expected to climb from 47.8 million by the end
of 2015 to 98 million in 2060, an increase from 14.9% of the
population to 23.6%.162 The aging population may have difficulty responding to the challenges of climate change, as they
tend to have higher rates of untreated depression and physical
ailments that contribute to their overall vulnerability, such as
increased susceptibility to heat and accompanying physical
and mental health and well-being impacts.
Physical health problems are associated with the development
of mental health problems,163, 164 particularly among older
adults.137, 165 Long-term exposure to air pollution is linked with
poorer cognitive function and an increased rate of cognitive decline among the elderly.166, 167, 168, 169, 170 Greater flood
exposure, lack of social support, higher stoicism, and the use
of maladaptive coping are all associated with greater deterioration in mental health after floods for seniors.17 The mental
health consequences experienced by the elderly in response
to a disaster may ultimately be due to challenges they face
with physical health, mobility, and difficulty managing trauma
in response to the disaster.142
Economically Disadvantaged
People living in poverty and with fewer socioeconomic resources have less capacity to adapt to the challenges brought
by climate change. They are less able to evacuate should
there be a natural disaster, and are more exposed to harmful
conditions created by heat waves and poor air quality. Low-income people disproportionately experience the most negative
impacts and weather-related mental distress due to more fragile overall health, reduced mobility, reduced access to health
care, and economic limitations that reduce the ability to buy
goods and services that could provide basic comfort and mitigate the effects of disasters.140, 143

Many low-income people in the United States are employed
in climate-dependent sectors, such as agriculture and fishing,
or live in weather- and temperature-vulnerable areas, such
as cities, flood zones, and drought-prone areas (see Ch. 9:
Populations of Concern). As observed internationally, such
individuals also have higher levels of distress and are more
vulnerable to experiencing poor mental health due to extreme
weather events or other climate change impacts.137, 171 Farming
or rural communities may be particularly vulnerable to the
negative mental health outcomes associated with drought. For
example, older farmers in Australia reported experiencing an
overwhelming sense of loss as a result of chronic drought and
its economic consequences.172
Emergency Workers and First Responders
Emergency workers and first responders, including healthcare
workers and public safety workers, are exposed to deaths, injuries, diseases, and mental stress caused by climate and weather-related disasters. As some extreme weather events increase
in frequency and severity (see Ch. 4: Extreme Events), there will
be an increased need for emergency response workers involved
in rescue and cleanup.173 Firefighters, emergency medical
service providers, healthcare workers, those recovering human
remains, and non-traditional first responders who may be
involved with supporting the community after a natural disaster
are all at increased risk for mental health consequences, including substance use, both in the short term and long term.174, 175
The very nature of the work, which involves being exposed
to a traumatic event and helping others in crisis, frequently
working long hours in difficult environments and away from
loved ones, increases the susceptibility of first responders and
emergency workers to experiencing negative mental health
consequences. The level of stress and distress in responders increases when the injured are children or people they
know.176 Vicarious trauma or identifying with the victim’s suffering, and being overwhelmed by the number and scope of
injuries, can also adversely impact the general mental health
and well-being of all responders.176, 177
Rates of PTSD among first responders have ranged from
13% to 18% up to four years following large-scale response
events.174 Among Australian firefighters with PTSD, a large proportion (77%) also presented with simultaneously occurring
mental health conditions, such as depression, panic disorder,
or phobic disorders.174 In a study of Coast Guard responders
to Hurricanes Katrina and Rita, local responders were three
times more likely to report depression than those who were
not local.178

A home owner reacts after firefighters arrive to take over the
protection of his home and two of his neighbors' homes in Rim
Forest, California, October 3, 2003.
U.S. Global Change Research Program

Extreme weather events and natural disasters can cause
damage to infrastructure (such as power grids, roads, and
transportation) and buildings and put response workers at increased risk of traumatic injury and death (see Ch. 4: Extreme
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Events).179 The impacts of more frequent and intense weather
events result in increased stress for responders and threaten
their overall mental health and well-being.37, 177, 180
People Who Are Homeless
About 30% of people who are chronically homeless suffer
from some form of mental illness.181 The majority of homeless
populations live in urban and suburban areas, where they are
more vulnerable to health risks from exposure to heat waves
due to the urban heat island effect.182 The combination of risk
factors, including high rates of mental illness and the geographical location of the homeless, make the homeless very
vulnerable to the effects of extreme heat.
Some extreme weather events are projected to become more
frequent and severe, and those who become homeless due
to these disasters are at increased risk for post-traumatic
stress symptoms. People experiencing homelessness are also
vulnerable to acquiring a vector-borne illness. Increases in human–mosquito exposure have been observed after hurricanes,
such as after Hurricane Katrina.183 For the homeless population, Lyme disease and West Nile virus have the potential to
compound already high rates of mental illness with additional
cognitive, neurological, and mental health complications that
can result from these vector-borne illnesses.184, 185
Individuals with Prior or Preexisting Mental Illness
As of 2013, there were an estimated 43.8 million adults aged
18 or older in the United States who had any mental illness in
the past year, representing 18.5% of all adults in the United
States.186 An estimated 2.6 million youth age 12–17 had a major
depressive episode during the past year.186 People with mental
illness and those using medications to treat a variety of mental
health disorders such as depression, anxiety, and other mood
disorders are particularly vulnerable to extreme weather events
and extreme heat.137 Between 2005 and 2010, approximately
6% of the U.S. adolescents aged 12–19 reported using medications to treat a mental illness.187 As the U.S. population and
average age increases, the total number of U.S. adults with
depressive disorders is projected to increase from 33.9 million
to 45.8 million from 2005 to 2050—a 35% increase, with those
over 65 years old having the largest increase (117%) in depressive disorders.188 As the number of people with mental health
disorders increases, so will the number taking medications for
these disorders, giving rise to a larger population vulnerable to
the effects of extreme heat and extreme weather events.
Extreme weather events carry threats of psychological trauma
and disruption to behavioral health services systems. Individuals
with mental health and stress-related disorders, such as PTSD,
depression, anxiety, sleep difficulties, and sometimes those
who abuse drugs or alcohol, can experience an exacerbation
of symptoms following a traumatic event. When infrastructure
is damaged and communication lines are weakened, mental
health services and personal support networks are also disruptU.S. Global Change Research Program

Many medications used to treat a variety of mental health
disorders interfere with temperature regulation and heat
elimination and may directly induce hyperthermia.

ed, leaving those with a mental illness vulnerable to experiencing additional negative mental health consequences (see Ch. 4:
Extreme Events).
Many medications used to treat a variety of mental health
disorders interfere with temperature regulation and heat
elimination and may directly induce hyperthermia. Being dehydrated can also influence the way some medications such as
lithium (used to stabilize mood)82, 189 or anti-epileptics work in
the body.190 One of the major underlying risks for death due to
extreme heat is the use of medications that affect the body’s
ability to regulate heat or that have neurological effects, increasing susceptibility to the effect of heat.191
After the 2012 heat wave in Wisconsin, nearly 52% of the
heat-related deaths studied occurred among people with
at least one mental illness, and half of those were taking a
medication that treats mental illness and sensitizes people to
heat.192 Certain drugs prescribed for depression, sleep disorders, psychosis, and anxiety-related disorders were found to
be independent risk factors for heat-related hospitalization
cases at an emergency department studied after the 2003
heat wave in France.82 Many studies have found increased
susceptibility to heat for people taking certain classes of
medication typically used to treat mental health disorders and
other conditions, as well as for alcohol- and drug-dependent
people.81, 89, 189, 193, 194, 195, 196, 197
Several other factors, besides the effects or side effects of
medication use, might explain why people with mental illness
are vulnerable to heat-related death.196, 198 Isolation and deficits
in care, common to those with severe mental illness, are critical
characteristics of those with the highest rates of heat-related
illness and death, as these factors lower the likelihood of utilizing preventive strategies such as showers and cooling shelters
during times of extreme heat.192 Those with mental illness
often experience poorer overall health and have fewer social
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supports. Persons with a combination of mental and physical
disorders and who are taking more than one kind of medication
are also at greater risk of heat-related death.

8.3 Emerging Issues
Multiple issues warrant further attention regarding the impact
of climate change on individuals’ and communities’ mental
health and well-being. Broadly, these include: 1) the impacts
of mass evacuation and relocation before, during, and after
extreme weather events; 2) the influence of individuals’ understandings and attitudes toward climate change and associated
risk perceptions on their disaster-related psychological reactions; and 3) the cumulative effects of media presentations of
extreme events on mental health and well-being.
A more specific emerging issue is the effect of extreme
temperatures on mental health, in particular suicide. Some
studies report a connection between higher temperature and
suicide;199 with some indicating increased risk of suicide.200, 201,
202
The association between hotter temperatures and suicide
appears to be stronger for violent suicide methods than for
non-violent suicide methods,203 and there is emergent evidence
that deaths by suicide may increase above certain temperatures, suggesting hot weather may trigger impulsive and
aggressive behaviors.201, 204 More studies are needed to better
understand the relationship, as negative correlations have been
found,205, 206 as well as no correlation at all.207, 208, 209
Children who use methylphenidate (for example, to treat attention deficit disorder) and are engaging in physical activity in
hot and humid environments may also be at heightened risk for
heat-related illness.210 More studies are needed to assess what
the impact will be on children who use behavior modification
medications during extreme heat. In addition, more frequent
and prolonged heat waves may increase the amount of time
spent indoors, which could have an effect on mental health,
particularly for children and those who use the outdoors for
exercise and stress management.
As more is learned about the relationship between climate
change and vector-borne illnesses, it will be important to further understand the scope of mental health consequences for
those who become infected. Chapter 5 (Vector-Borne Diseases)
addresses the complex relationship between climate change
and vector-borne illnesses, focusing primarily on West Nile
Virus (WNV) and Lyme disease. Individuals infected with either
WNV or Lyme disease may experience a range of mental health
consequences following infection that can include reduced
cognitive function as well depression associated with other
symptoms, such as fatigue, pain, and muscle and joint aches.184,
185
These mental health symptoms can last for months but
usually resolve over time.

U.S. Global Change Research Program

Clinical depression has been observed in patients who are
infected with WNV.211, 212 In a long-term observational study,
35% of participants were found to have new-onset depression. Those with the more severe neuroinvasive forms of WNV
are at greater risk for depression between 13 to 18 months
post-infection.212 People who are left with limited mobility as
a result of WNV infection can experience long-term mental
health impacts.212 Patient experiences, such as undergoing an
extended treatment process or experiencing stress in family or
work life due to a lingering illness, can result in mental health
consequences.
Poor air quality may have an effect on depression and suicide.213, 214, 215 While the current literature is not robust enough
to imply causation, studies have found significant associations
between short-term exposure to air pollution (sulfur dioxide
[SO2], particulate matter smaller than 2.5 microns [PM2.5], nitrogen dioxide [NO2], and carbon monoxide [CO]) and emergency
department admissions for depressive episodes in Canada.213,
214
Recent studies conducted outside of the United States also
found associations between air pollution, including aeroallergens, and risk of suicide and emergency department admissions
for suicide attempts.215, 216, 217 These emerging issues may prove
to be a significant impact if air quality conditions worsen in the
United States.
The severity of risks to mental health and well-being for Indigenous populations that have a close connection to the environment, and in some cases lower economic resources, is also a
concern.144, 145, 218, 219 All of these areas will require further study.
With regard to the impact of climate change related food safety
risks, increased CO2 levels could decrease the nutritional value
of some foods (see Ch. 7: Food Safety). Malnutrition (specifically, iron deficiencies) can cause fatigue and depression in children and adolescents.220 More needs to be learned regarding
the mental health and well-being impacts that will result from
changes to food composition, quality, and safety due to climate
change.
Climate change and rising CO2 levels may increase the incidence
of food allergies.221 Such an increase in food allergies would
have an impact on mental health status, where those with food
allergies have higher rates of stress and anxiety.222 Food allergy
in children and adolescents has been connected to psychological distress, including anxiety and depression. Parents of
children with food allergies have been found to have higher
rates of stress and anxiety than parents of children without food
allergies.223 Those with food allergies have higher rates of major
depression, bipolar disorder, panic disorder, and social phobia
than those with no food allergy.224
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8.4 Research Needs
In addition to the emerging issues identified above, the authors
highlight the following potential areas for additional scientific
and research activity on mental health and well-being, based
on their review of the literature. Studies of the broad range
of health effects of climate change should incorporate mental
health effects and consequences, since many mental health
impacts are secondary to other health problems. In addition,
the U.S does not currently have sustained psychological and social impact assessments or monitoring programs and measures
necessary to identify important changes in mental health and
well-being associated with climate change. National psychosocial impact assessment and monitoring programs could enhance
the development of standardized methodologies and measures
of psychological and social pathways needed to better predict
mental health and well-being outcomes.
Future assessments can benefit from research activities that:
• better understand how other health risks from gradual
climate change affect mental health, including exposures to
extreme heat, poor air quality, diminished food safety and
security, and increased vector-borne risks;
• explore the associations between extreme temperatures and
violent behavior, including violent suicide;
• develop efficient questionnaires and other methods of
collecting data on mental health, psychological, and social
impacts for use in epidemiological studies of other health
impacts of climate change;
• identify predictors or risk factors for adverse psychological
outcomes following weather-related or climate-related disasters;
• further improve evidence-based practices to facilitate recovery and post-traumatic growth following extreme events;
• identify the best practices for adaptation and prevention
strategies to reduce the impacts of extreme heat on people
with mental illness, including patients taking medications that
increase their vulnerability to heat stress;
• improve understanding of the effects of secondary exposure, including cumulative media representations of climate
change, as well as how an individual’s understanding of the
threat of climate change affects their psychological well-being
and resilience; and
• enhance understanding of the mental health and psychosocial impacts of long-term displacement, relocation, or loss
of culturally significant geographic features, particularly for
Indigenous populations.
U.S. Global Change Research Program
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Supporting Evidence
types of mental health issues that will continue to arise as
climate change leads to increases in the frequency, severity,
and duration of extreme climate- and weather-related events
such as floods, hurricanes, droughts, and wildfires.17, 18, 19, 20,
21, 22, 23, 24, 25, 29, 41, 50, 51, 68, 70
Strong support is found in a number
of recent studies for the potential for climate change-related
psychological effects, including grief/bereavement, increased
substance use or misuse, and thoughts of suicide.19, 35, 36, 37, 38, 60

PROCESS FOR DEVELOPING CHAPTER
The chapter was developed through technical discussions
of relevant evidence and expert deliberation by the report
authors at several workshops, teleconferences, and email
exchanges. The authors considered inputs and comments
submitted by the public, the National Academies of Sciences,
and Federal agencies. For additional information on the
overall report process, see Appendices 2 and 3.

Research on individual resilience and recovery shows that a
majority of individuals psychologically affected by a traumatic
event will recover over time. However, a convincing body of
recent research shows that a significant proportion (typically
up to 20%) of individuals directly exposed to the event will
develop chronic levels of psychological dysfunction, which
may not get better or be resolved.21, 35, 47, 53, 125, 126, 127, 128

Areas of focus for the Mental Health and Well-Being chapter
were determined based on the most relevant available
scientific literature relating to mental health, wellness, and
climate change, as well as the mental health impacts of
events associated with climate change. Much of the evidence
on these impacts has been compiled in countries outside
the United States; however, the scenarios are similar and
the evidence directly relevant to the situation in the United
States, and thus this literature has been considered in the
chapter. The evidence-base on mental health and wellness
following extreme weather disasters is both well-established
and relevant to climate change. The existence of highly
relevant scientific literature on specific concerns directly
influenced by climate change—such as the effects of extreme
heat, stress associated with the threat and perception of
climate change, and special population risks—resulted in the
inclusion of these more targeted topics. Although significant
scientific literature for resilience exists, in-depth discussions
of adaptation, coping, and treatment approaches are outside
the scope of this chapter, but are discussed in brief in the
Resilience and Recovery section.

Major uncertainties
There remains some uncertainty about the degree to
which future extreme weather and climate events will
impact mental health and wellness. An increase in the
scope, frequency, or severity of these events will increase
the number of people impacted and the degree to which
they are affected. However, efforts that effectively increase
preparation for both the physical and psychological
consequences of extreme weather- and climate-related
events could decrease the impact on mental health and wellbeing.
Assessment of confidence and likelihood based on evidence
Numerous and recent studies have examined the mental
health and wellness impacts of climate- and weather-related
events among a variety of populations. Taken as a whole,
the strength of this scientific evidence provides very high
confidence regarding the adverse impacts of environmental
changes and events associated with global climate change
on individual and societal mental health and well-being, and
high confidence that these impacts will be long-lasting for a
significant portion of the impacted population.

KEY FINDING TRACEABLE ACCOUNTS

Exposure to Weather-Related Disasters Results in
Mental Health Consequences
Key Finding 1: Many people exposed to climate-related or
weather-related disasters experience stress and serious
mental health consequences. Depending on the type of the
disaster, these consequences include post-traumatic stress
disorder (PTSD), depression, and general anxiety, which
often occur at the same time [Very High Confidence]. The
majority of affected people recover over time, although a
significant proportion of exposed individuals develop chronic
psychological dysfunction [High Confidence].
Description of evidence base
Very strong evidence from multiple studies shows a consensus
that many people exposed to climate- or weather-related
natural disasters experience stress reactions and serious
psychological harm, which often occur simultaneously.30, 31, 32,
33, 34
Though many of these studies describe the mental health
impacts of specific historical events, they demonstrate the
U.S. Global Change Research Program
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Specific Groups of People Are at Higher Risk
Key Finding 2: Specific groups of people are at higher risk for
distress and other adverse mental health consequences from
exposure to climate-related or weather-related disasters.
These groups include children, the elderly, women (especially
pregnant and post-partum women), people with preexisting
mental illness, the economically disadvantaged, the homeless,
and first-responders [High Confidence]. Communities that rely
on the natural environment for sustenance and livelihood, as
well as populations living in areas most susceptible to specific
climate change events, are at increased risk for adverse
mental health outcomes [High Confidence].
Description of evidence base
Multiple studies have identified specific populations within
the United States that are particularly vulnerable to the
mental health impacts of climate change events.1, 10, 137, 140, 142,
143
Some evidence suggests that children are at particular risk
for distress, anxiety, and PTSD.141, 150, 151 Highly cited studies
of the elderly show that high rates of physical and mental
health disorders leave them more vulnerable to the impacts
of climate change.17, 142, 163, 164 A large body of post-disaster
studies shows that women often have a higher prevalence
of PTSD156 and other adverse psychological outcomes. 5, 39,
56, 57, 141, 157, 158, 159, 160
Research strongly suggests that people
who currently suffer from psychological disorders will face
additional challenges from climate change impacts.81, 82, 84,
86, 87
Strong evidence suggests that people living in poverty
disproportionately experience the most negative impacts,140,
143
in part because they have less capacity to evacuate to
avoid natural disasters, and because they are more frequently
exposed to harmful environmental conditions such as heat
waves and poor air quality.162 Similarly, the majority (91%)
of homeless populations live in urban and suburban areas,
where they are more vulnerable to certain weather- and
climate-related health risks.182
A number of studies of disaster responders point to an
increased risk of mental and physical health problems
following climate-related disasters.174, 175, 178, 179 More frequent
and intense weather events will increase the likelihood of this
threat.37, 177, 180

Assessment of confidence and likelihood based on evidence
The combined breadth and strength of the scientific literature
supports high confidence that certain vulnerable populations
will face psychological tolls in the aftermath of climate-related
disasters. An increase in adverse climate-related events will
result in increased exposure of such populations of concern
and an increased likelihood of elevated risk for mental health
consequences. There is also high confidence that naturalresource-dependent communities and populations living in
areas most susceptible to specific climate change events are
at increased risk for adverse mental health outcomes.

Climate Change Threats Result in Mental Health
Consequences and Social Impacts
Key Finding 3: Many people will experience adverse mental
health outcomes and social impacts from the threat of
climate change, the perceived direct experience of climate
change, and changes to one’s local environment [High
Confidence]. Media and popular culture representations of
climate change influence stress responses and mental health
and well-being [Medium Confidence].
Description of evidence base
A strong combination of mental health epidemiological
research, social science-based national survey research,
social and clinical psychology, environmental risk perception
research, and disaster mental health research supports the
finding that the threat of climate change and perceptions of
its related physical environment changes and extreme events
together constitute a significant environmental stressor.3, 7, 10,
11, 69, 70, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107

A large number of recent studies that have evaluated
responses to the hybrid risk (risk that is part natural and
part human-caused) of climate change impacts specifically
reveal that many individuals experience a range of adverse
psychological responses.1, 4, 5, 16, 56, 108, 109, 110, 111, 112

Several studies show that those living in drought-prone areas
are vulnerable to high levels of distress.137, 171, 172 In addition,
evidence suggests those living in Arctic or other coastal areas,
such as Indigenous communities or tribes, tend to be more
reliant on natural resources that could be diminished by
climate change, which can lead to an increased risk of poor
mental health outcomes.138, 139, 144, 145, 218, 219
Major uncertainties
While there is uncertainty around the magnitude of effect,
there is general agreement that climate-related disasters
cause emotional and behavioral responses that will increase
the likelihood of a mental illness or effect. Understanding how
U.S. Global Change Research Program

exposure, sensitivity, and adaptive capacity change over time
and location for specific populations of concern is challenging.
Uncertainties remain with respect to the underlying social
determinants of health, public health interventions or
outreach, adaptation options, and climate impacts at fine
local scales.

Major uncertainties
Major uncertainties derive from the distinction between
people’s objective and subjective exposure and experience
of environmental threats. The multimedia information
environment to which individuals are exposed and its
coverage of climate change and related events can
contribute to complicated public perceptions and strong
emotional responses related to climate change as a social,
environmental, and political issue.7, 113, 114 If media exposure
is inaccurate or discouraging, that could cause undue stress.
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However, accurate risk information dissemination can result in
adaptive and preventive individual and collective action.4, 5, 116,
117, 118, 119
The relative dearth of long term impact assessment
and monitoring programs relating to the psychosocial
impacts of climate change necessitates reliance on smallerscale, typically cross-sectional studies and research surveys
that are often limited by their use of single-item indicators
rather than standardized, climate change-specific, multi-item
psychometric measures.
Assessment of confidence and likelihood based on evidence
The large body of well-documented scientific evidence
provides high confidence that adverse mental health
outcomes and social impacts can result from the threat
of climate change, the perceived experience of climate
change, and changes to one’s local environment. Emerging
evidence suggests there is medium confidence that media
representations of climate change influence stress responses
and mental health and well-being.

Extreme Heat Increases Risks for People with Mental
Illness
Key Finding 4: People with mental illness are at higher risk for
poor physical and mental health due to extreme heat [High
Confidence]. Increases in extreme heat will increase the risk
of disease and death for people with mental illness, including
elderly populations and those taking prescription medications
that impair the body’s ability to regulate temperature [High
Confidence].

illness and death are implemented, and whether individuals
begin to adapt over time to increases in heat. Prevention,
detection, and treatment of mental illness without the use
of medications that negatively impact the body’s ability to
regulate heat could moderate the magnitude of extreme
heat’s impact on those predicted to have psychiatric and
stress related disorders.
Assessment of confidence and likelihood based on evidence
A large body of established scientific evidence shows there
is high confidence that people with mental illness are at
greater risk for poor physical and mental health outcomes
from climate change. Similarly, there is high confidence that
exposure to extreme heat will exacerbate such outcomes,
particularly for the elderly and those who take certain
prescription medications to treat their mental illnesses. Given
predictions of growth in the subgroup of the population who
have mental health conditions and who take pharmaceuticals
that sensitize them to heat, increases in the number of people
experiencing related negative health outcomes due to climate
change is expected to occur.
DOCUMENTING UNCERTAINTY
This assessment relies on two metrics to communicate
the degree of certainty in Key Findings. See Appendix 4:
Documenting Uncertainty for more on assessments of
likelihood and confidence.

Description of evidence base

Likelihood

Very High

Very Likely

Strong evidence (established
theory, multiple sources, consistent
results, well documented and
accepted methods, etc.), high
consensus

Mental, behavioral, and cognitive disorders can be triggered
or exacerbated by heat waves. An increased susceptibility to
heat due to medication use for psychiatric and other mental
health disorders, as well as for alcohol- and drug-dependent
people, is supported by numerous studies,81, 189, 193, 194, 195,
196, 197
and the influence of dehydration on the effects of
psychotropic medications is well-documented.82, 189, 190

High
Moderate evidence (several sources, some consistency, methods
vary and/or documentation limited,
etc.), medium consensus

A significant body of evidence shows that the combination
of mental illness and extreme heat can result in increases
in hospitalizations and even death.81, 82, 84, 86, 87 Furthermore,
six case-control studies, involving 1,065 heat wave-related
deaths, have found that preexisting mental illness tripled the
risk of death.88 In a more recent heat wave study, close to 52%
of the heat-related fatalities were of people with at least one
mental illness and half of those were taking a psychotropic
medication.192
Major uncertainties
Uncertainties include whether pharmaceutical companies
will develop new medications to treat mental illness and
other health conditions that make individuals less susceptible
to heat, whether strategies for prevention of heat-related
U.S. Global Change Research Program
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Medium
Suggestive evidence (a few sources, limited consistency, models
incomplete, methods emerging,
etc.), competing schools of thought

≥ 9 in 10
Likely
≥ 2 in 3
As Likely As Not

≈ 1 in 2
Unlikely
≤ 1 in 3
Very Unlikely
≤ 1 in 10

Low
Inconclusive evidence (limited
sources, extrapolations, inconsistent findings, poor documentation
and/or methods not tested, etc.),
disagreement or lack of opinions
among experts

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

PHOTO CREDITS
Pg. 217–Man in smoke: © Carlos Avila Gonzalez/San
Francisco Chronicle/Corbis
Pg. 218–Rescuer and resident hugging: © U.S. Air Force/Staff
Sgt. James L. Harper, Jr.
Pg. 223–Remote control: ©flickr/flash.pro
Pg. 220–Clothing drive: © Alec McClure/Demotix/Corbis
Pg. 222–Elderly couple in flooded street: © Michael
Ainsworth Dallas Morning News/Corbis
Pg. 224–Children looking through window: © Aurora/Aurora
Photo/Corbis
Pg. 225–Man in smoke: © Carlos Avila Gonzalez/San
Francisco Chronicle/Corbis
Pg. 226–Woman with medication: © JGI/Jamie Grill/Blend
Images/Corbis

U.S. Global Change Research Program

232

Impacts of Climate Change on Human Health in the United States

References
1.

Doherty, T.J. and S. Clayton, 2011: The psychological
impacts of global climate change. American Psychologist, 66,
265-276. http://dx.doi.org/10.1037/a0023141

2.

Hanigan, I.C., C.D. Butler, P.N. Kokic, and M.F. Hutchinson, 2012: Suicide and drought in New South Wales,
Australia, 1970–2007. Proceedings of the National Academy
of Sciences, 109, 13950-13955. http://dx.doi.org/10.1073/
pnas.1112965109

3.

ISSC and UNESCO, 2013: World Social Science Report
2013: Changing Global Environments. 609 pp. OECD
Publishing and UNESCO Publishing, Paris, France. http://
www.worldsocialscience.org/documents/wss-report-2013full-text.pdf

4.

Doherty, T.J., 2015: Mental health impacts. Climate Change
and Public Health. Patz, J. and B.S. Levy, Eds. Oxford University Press, New York.

5.

Clayton, S., C.M. Manning, and C. Hodge, 2014: Beyond
Storms & Droughts: The Psychological Impacts of Climate
Change. 51 pp. American Psychological Association and
ecoAmerica, Washington, D.C. http://ecoamerica.org/
wp-content/uploads/2014/06/eA_Beyond_Storms_and_
Droughts_Psych_Impacts_of_Climate_Change.pdf

6.

Schmidt, A., A. Ivanova, and M.S. Schäfer, 2013: Media
attention for climate change around the world: A comparative analysis of newspaper coverage in 27 countries. Global
Environmental Change, 23, 1233-1248. http://dx.doi.
org/10.1016/j.gloenvcha.2013.07.020

10.

Swim, J.K., P.C. Stern, T.J. Doherty, S. Clayton, J.P. Reser,
E.U. Weber, R. Gifford, and G.S. Howard, 2011: Psychology’s contributions to understanding and addressing global
climate change. American Psychologist, 66, 241-250. http://
dx.doi.org/10.1037/a0023220

11.

Devine-Wright, P., 2013: Think global, act local? The relevance of place attachments and place identities in a climate
changed world. Global Environmental Change, 23, 61-69.
http://dx.doi.org/10.1016/j.gloenvcha.2012.08.003

12.

Leiserowitz, A., E. Maibach, C. Roser-Renouf, G. Feinberg,
and P. Howe, 2012: Climate Change in The American
Mind: Americans’ Global Warming Beliefs and Attitudes in
September 2012. 31 pp. Yale Project on Climate Change
Communication, Yale University and George Mason
University, New Haven, CT. http://environment.yale.edu/
climate-communication/files/Climate-Beliefs-September-2012.pdf

13.

Leiserowitz, A., E. Maibach, C. Roser-Renouf, G. Feinberg, and P. Howe, 2013: Climate Change in the American
Mind: Americans’ Global Warming Beliefs and Attitudes In
April 2013. 29 pp. Yale Project on Climate Change Communication, Yale University and George Mason University,
New Haven, CT. http://environment.yale.edu/climate-communication/files/Climate-Beliefs-April-2013.pdf

14.

Fresque-Baxter, J.A. and D. Armitage, 2012: Place identity
and climate change adaptation: A synthesis and framework
for understanding. Wiley Interdisciplinary Reviews: Climate
Change, 3, 251-256. http://dx.doi.org/10.1002/wcc.164

7.

Smith, N. and H. Joffe, 2013: How the public engages
with global warming: A social representations approach.
Public Understanding of Science, 22, 16-32. http://dx.doi.
org/10.1177/0963662512440913

15.

Reser, J.P., G.L. Bradley, and M.C. Ellul, 2014: Encountering climate change: ‘Seeing’ is more than ‘believing’.
Wiley Interdisciplinary Reviews: Climate Change, 5, 521-537.
http://dx.doi.org/10.1002/wcc.286

8.

Chen, R.S., E. Boulding, and S.H. Schneider, Eds., 1983:
Social Science Research and Climate Change: An Interdisciplinary Appraisal. Springer, Dordrecht, The Netherlands,
255 pp.

16.

Reser, J.P. and J.K. Swim, 2011: Adapting to and coping
with the threat and impacts of climate change. American
Psychologist, 66, 277-289. http://dx.doi.org/10.1037/
a0023412

9.

Stern, P.C., 1992: Psychological dimensions of global environmental change. Annual Review of Psychology, 43, 269-302. http://dx.doi.org/10.1146/annurev.
ps.43.020192.001413

17.

Bei, B., C. Bryant, K.M. Gilson, J. Koh, P. Gibson, A.
Komiti, H. Jackson, and F. Judd, 2013: A prospective study
of the impact of floods on the mental and physical health of
older adults. Aging & Mental Health, 17, 992-1002. http://
dx.doi.org/10.1080/13607863.2013.799119

U.S. Global Change Research Program

233

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

18.

Galea, S., M. Tracy, F. Norris, and S.F. Coffey, 2008: Financial and social circumstances and the incidence and course
of PTSD in Mississippi during the first two years after
Hurricane Katrina. Journal of Traumatic Stress, 21, 357-368.
http://dx.doi.org/10.1002/jts.20355

27.

Jones, R.T., D.P. Ribbe, P.B. Cunningham, J.D. Weddle,
and A.K. Langley, 2002: Psychological impact of fire disaster on children and their parents. Behavior Modification, 26,
163-186. http://dx.doi.org/10.1177/0145445502026002
003

19.

Kessler, R.C., S. Galea, M.J. Gruber, N.A. Sampson, R.J.
Ursano, and S. Wessely, 2008: Trends in mental illness and
suicidality after Hurricane Katrina. Molecular Psychiatry, 13,
374-384. http://dx.doi.org/10.1038/sj.mp.4002119

28.

Langley, A.K. and R.T. Jones, 2005: Coping efforts and efficacy, acculturation, and post-traumatic symptomatology in
adolescents following wildfire. Fire Technology, 41, 125-143.
http://dx.doi.org/10.1007/s10694-005-6387-7

20.

La Greca, A.M., W.K. Silverman, B. Lai, and J. Jaccard,
2010: Hurricane-related exposure experiences and stressors,
other life events, and social support: Concurrent and prospective impact on children’s persistent posttraumatic stress
symptoms. Journal of Consulting and Clinical Psychology, 78,
794-805. http://dx.doi.org/10.1037/a0020775

29.

Felton, J.W., D.A. Cole, and N.C. Martin, 2013: Effects
of rumination on child and adolescent depressive reactions to a natural disaster: The 2010 Nashville flood.
Journal of Abnormal Psychology, 122, 64-73. http://dx.doi.
org/10.1037/a0029303

30.
21.

La Greca, A.M., B.S. Lai, M.M. Llabre, W.K. Silverman,
E.M. Vernberg, and M.J. Prinstein, 2013: Children’s postdisaster trajectories of PTS symptoms: Predicting chronic
distress. Child & Youth Care Forum, 42, 351-369. http://
dx.doi.org/10.1007/s10566-013-9206-1

Lai, B.S., A.M. La Greca, B.A. Auslander, and M.B. Short,
2013: Children’s symptoms of posttraumatic stress and
depression after a natural disaster: Comorbidity and risk
factors. Journal of Affective Disorders, 146, 71-78. http://
dx.doi.org/10.1016/j.jad.2012.08.041

31.
22.

Lowe, S.R., M. Tracy, M. Cerda, F.H. Norris, and S. Galea,
2013: Immediate and longer-term stressors and the mental
health of Hurricane Ike survivors. Journal of Traumatic
Stress, 26, 753-761. http://dx.doi.org/10.1002/jts.21872

Ruggiero, K.J., K. Gros, J.L. McCauley, H.S. Resnick, M.
Morgan, D.G. Kilpatrick, W. Muzzy, and R. Acierno, 2012:
Mental health outcomes among adults in Galveston and
Chambers counties after Hurricane Ike. Disaster Medicine
and Public Health Preparedness, 6, 26-32. http://dx.doi.
org/10.1001/dmp.2012.7

23.

Norris, F.H., K. Sherrieb, and S. Galea, 2010: Prevalence
and consequences of disaster-related illness and injury from
Hurricane Ike. Rehabilitation Psychology, 55, 221-230.
http://dx.doi.org/10.1037/a0020195

32.

Sastry, N. and M. VanLandingham, 2009: One year later:
Mental illness prevalence and disparities among New
Orleans residents displaced by Hurricane Katrina. American
Journal of Public Health, 99, S725-S731. http://dx.doi.
org/10.2105/ajph.2009.174854

33.

Scheeringa, M.S. and C.H. Zeanah, 2008: Reconsideration of harm’s way: Onsets and comorbidity patterns
of disorders in preschool children and their caregivers
following Hurricane Katrina. Journal of Clinical Child
& Adolescent Psychology, 37, 508-518. http://dx.doi.
org/10.1080/15374410802148178

34.

Tracy, M., F.H. Norris, and S. Galea, 2011: Differences
in the determinants of posttraumatic stress disorder and
depression after a mass traumatic event. Depression and Anxiety, 28, 666-675. http://dx.doi.org/10.1002/da.20838

35.

Lowe, S.R. and J.E. Rhodes, 2013: Trajectories of psychological distress among low-income, female survivors of
Hurricane Katrina. American Journal of Orthopsychiatry, 83,
398-412. http://dx.doi.org/10.1111/ajop.12019

24.

25.

26.

Pietrzak, R.H., M. Tracy, S. Galea, D.G. Kilpatrick, K.J.
Ruggiero, J.L. Hamblen, S.M. Southwick, and F.H. Norris,
2012: Resilience in the face of disaster: Prevalence and
longitudinal course of mental disorders following Hurricane
Ike. PLoS ONE, 7, e38964. http://dx.doi.org/10.1371/
journal.pone.0038964
Maida, C.A., N.S. Gordon, A. Steinberg, and G. Gordon,
1989: Psychosocial impact of disasters: Victims of the Baldwin Hills fire. Journal of Traumatic Stress, 2, 37-48. http://
dx.doi.org/10.1007/BF00975765
Marshall, G.N., T.L. Schell, M.N. Elliott, N.R. Rayburn,
and L.H. Jaycox, 2007: Psychiatric disorders among adults
seeking emergency disaster assistance after a wildland-urban
interface fire. Psychiatric Services, 58, 509-514. http://dx.
doi.org/10.1176/appi.ps.58.4.509

U.S. Global Change Research Program

234

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

36.

North, C.S., C.L. Ringwalt, D. Downs, J. Derzon, and D.
Galvin, 2011: Postdisaster course of alcohol use disorders in systematically studied survivors of 10 disasters.
Archives of General Psychiatry, 68, 173-180. http://dx.doi.
org/10.1001/archgenpsychiatry.2010.131

44.

La Greca, A., W.K. Silverman, E.M. Vernberg, and M.J.
Prinstein, 1996: Symptoms of posttraumatic stress in children after Hurricane Andrew: A prospective study. Journal
of Consulting and Clinical Psychology, 64, 712-723. http://
dx.doi.org/10.1037/0022-006X.64.4.712

37.

Osofsky, H.J., J.D. Osofsky, J. Arey, M.E. Kronenberg,
T. Hansel, and M. Many, 2011: Hurricane Katrina’s first
responders: The struggle to protect and serve in the aftermath of the disaster. Disaster Medicine and Public Health
Preparedness, 5, S214-S219. http://dx.doi.org/10.1001/
dmp.2011.53

45.

Osofsky, H.J., J.D. Osofsky, M. Kronenberg, A. Brennan,
and T.C. Hansel, 2009: Posttraumatic stress symptoms in
children after Hurricane Katrina: Predicting the need for
mental health services. American Journal of Orthopsychiatry,
79, 212-220. http://dx.doi.org/10.1037/a0016179

46.
38.

Rohrbach, L.A., R. Grana, E. Vernberg, S. Sussman,
and P. Sun, 2009: Impact of Hurricane Rita on adolescent substance use. Psychiatry: Interpersonal and Biological Processes, 72, 222-237. http://dx.doi.org/10.1521/
psyc.2009.72.3.222

Paul, L.A., M. Price, D.F. Gros, K.S. Gros, J.L. McCauley, H.S. Resnick, R. Acierno, and K.J. Ruggiero, 2014:
The associations between loss and posttraumatic stress
and depressive symptoms following Hurricane Ike. The
Journal of Clinical Psychology, 70, 322-332. http://dx.doi.
org/10.1002/jclp.22026

39.

Harville, E.W., X. Xiong, G. Pridjian, K. Elkind-Hirsch,
and P. Buekens, 2009: Postpartum mental health after Hurricane Katrina: A cohort study. BMC Pregnancy Childbirth,
9, 21. http://dx.doi.org/10.1186/1471-2393-9-21

47.

Pietrzak, R.H., P.H. Van Ness, T.R. Fried, S. Galea, and
F.H. Norris, 2013: Trajectories of posttraumatic stress
symptomatology in older persons affected by a large-magnitude disaster. Journal of Psychiatric Research, 47, 520-526.
http://dx.doi.org/10.1016/j.jpsychires.2012.12.005

40.

Roberts, M.C. and J.F. Kelly, Eds., 2008: Psychologists
Responding to Hurricane Katrina. Professional Psychology:
Research and Practice, Volume 39. American Psychological
Association, Washington, D.C., 112 pp.

48.

Sullivan, G., J.J. Vasterling, X. Han, A.T. Tharp, T. Davis,
E.A. Deitch, and J.I. Constans, 2013: Preexisting mental illness and risk for developing a new disorder after
hurricane Katrina. The Journal of Nervous and Mental
Disease, 201, 161-166. http://dx.doi.org/10.1097/
NMD.0b013e31827f636d

49.

Ursano, R.J., J.B.A. McKibben, D.B. Reissman, X. Liu, L.
Wang, R.J. Sampson, and C.S. Fullerton, 2014: Posttraumatic stress disorder and community collective efficacy
following the 2004 Florida hurricanes. PLoS ONE, 9,
e88467. http://dx.doi.org/10.1371/journal.pone.0088467

50.

Boscarino, J.A., S.N. Hoffman, H.L. Kirchner, P.M. Erlich,
R.E. Adams, C.R. Figley, and R. Solhkhah, 2013: Mental health outcomes at the Jersey Shore after Hurricane
Sandy. International Journal of Emergency Mental Health
and Human Resilience, 15, 147-158. http://www.omicsonline.com/open-access/previousissue-international-journal-of-emergency-mental-health-and-human-resilience.pdf

51.

Galea, S., C.R. Brewin, M. Gruber, R.T. Jones, D.W. King,
L.A. King, R.J. McNally, R.J. Ursano, M. Petukhova, and
R.C. Kessler, 2007: Exposure to hurricane-related stressors
and mental illness after Hurricane Katrina. Archives of General Psychiatry, 64, 1427-1434. http://dx.doi.org/10.1001/
archpsyc.64.12.1427

41.

42.

43.

Boscarino, J.A., S.N. Hoffman, R.E. Adams, C.R. Figley,
and R. Solhkhah, 2014: Mental health outcomes among
vulnerable residents after Hurricane Sandy: Implications
for disaster research and planning. American Journal of
Disaster Medicine, 9, 107-120. http://dx.doi.org/10.5055/
ajdm.2014.0147
Ehrlich, M., E. Harville, X. Xiong, P. Buekens, G. Pridjian, and K. Elkind-Hirsch, 2010: Loss of resources and
hurricane experience as predictors of postpartum depression among women in southern Louisiana. Journal of
Women’s Health, 19, 877-884. http://dx.doi.org/10.1089/
jwh.2009.1693
Garrison, C.Z., E.S. Bryant, C.L. Addy, P.G. Spurrier, J.R.
Freedy, and D.G. Kilpatrick, 1995: Posttraumatic stress
disorder in adolescents after Hurricane Andrew. Journal of
the American Academy of Child and Adolescent Psychiatry,
34, 1193-1201. http://dx.doi.org/10.1097/00004583199509000-00017

U.S. Global Change Research Program

235

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

52.

53.

54.

Pina, A.A., I.K. Villalta, C.D. Ortiz, A.C. Gottschall, N.M.
Costa, and C.F. Weems, 2008: Social support, discrimination, and coping as predictors of posttraumatic stress
reactions in youth survivors of Hurricane Katrina. Journal of
Clinical Child & Adolescent Psychology, 37, 564-574. http://
dx.doi.org/10.1080/15374410802148228
Weems, C.F. and R.A. Graham, 2014: Resilience and
trajectories of posttraumatic stress among youth exposed to
disaster. Journal of Child and Adolescent Psychopharmacology,
24, 2-8. http://dx.doi.org/10.1089/cap.2013.0042
Silove, D. and Z. Steel, 2006: Understanding community psychosocial needs after disasters: Implications for
mental health services. Journal of Postgraduate Medicine, 52, 121-125. http://www.jpgmonline.com/text.
asp?2006/52/2/121/25157

61.

Beaudoin, C.E., 2011: Hurricane Katrina: Addictive
behavior trends and predictors. Public Health Reports, 126,
400-409. PMC3072862

62.

North, C.S., A. Kawasaki, E.L. Spitznagel, and B.A. Hong,
2004: The course of PTSD, major depression, substance
abuse, and somatization after a natural disaster. Journal of
Nervous & Mental Disease, 192, 823-829.

63.

Larrance, R., M. Anastario, and L. Lawry, 2007: Health
status among internally displaced persons in Louisiana and
Mississippi travel trailer parks. Annals of Emergency Medicine, 49, 590-601.e12. http://dx.doi.org/doi:10.1016/j.
annemergmed.2006.12.004

64.

Lew, E.O. and C.V. Wetli, 1996: Mortality from Hurricane
Andrew. Journal of Forensic Sciences, 41, 449-452.

55.

Ahern, M., R.S. Kovats, P. Wilkinson, R. Few, and F. Matthies, 2005: Global health impacts of floods: Epidemiologic
evidence. Epidemiologic Reviews, 27, 36-46. http://dx.doi.
org/10.1093/epirev/mxi004

65.

Kaniasty, K., 2012: Predicting social psychological well-being following trauma: The role of postdisaster social
support. Psychological Trauma: Theory, Research, Practice, and
Policy, 4, 22-33. http://dx.doi.org/10.1037/a0021412

56.

Fritze, J.G., G.A. Blashki, S. Burke, and J. Wiseman, 2008:
Hope, despair and transformation: Climate change and the
promotion of mental health and wellbeing. International
Journal of Mental Health Systems, 2, 13. http://dx.doi.
org/10.1186/1752-4458-2-13

66.

Melillo, J.M., T.C. Richmond, and G.W. Yohe, eds. Climate
Change Impacts in the United States: The Third National Climate Assessment. 2014, U.S. Global Change Research Program: Washington, DC. 842. http://dx.doi.org/10.7930/
J0Z31WJ2. http://nca2014.globalchange.gov

57.

Harville, E.W., C.A. Taylor, H. Tesfai, X. Xiong, and
P. Buekens, 2011: Experience of Hurricane Katrina
and reported intimate partner violence. Journal of
Interpersonal Violence, 26, 833-845. http://dx.doi.
org/10.1177/0886260510365861

67.

NOAA, 2014: State of the Climate: Drought for Annual
2014. National Oceanic and Atmospheric Administration,
National Climatic Data Center. http://www.ncdc.noaa.gov/
sotc/drought/201413

68.

Dai, A., 2011: Drought under global warming: A review.
Wiley Interdisciplinary Reviews: Climate Change, 2, 45-65.
http://dx.doi.org/10.1002/wcc.81

69.

Evans, G.W. and S.J. Lepore, 2008: Psychosocial processes
linking the environment and mental health. The Impact of
the Environment On Psychiatric Disorder. Freeman, S. and S.
Stansfeld, Eds. Routledge, London, UK, 127-157.

70.

Weissbecker, I., Ed., 2011: Climate Change and
Human Well-being: Global Challenges and Opportunities. Springer-Verlag, New York, 220 pp. http://dx.doi.
org/10.1007/978-1-4419-9742-5

71.

Albrecht, G., G.M. Sartore, L. Connor, N. Higginbotham,
S. Freeman, B. Kelly, H. Stain, A. Tonna, and G. Pollard,
2007: Solastalgia: The distress caused by environmental
change. Australasian Psychiatry, 15, S95-S98. http://dx.doi.
org/10.1080/10398560701701288

58.

59.

60.

Wenden, A.L., 2011: Women and climate change: Vulnerabilities and challenges. Climate Change and Human
Well-being: Global challenges and opportunities. Weissbecker,
I., Ed. Springer-Verlag, New York, 119-133. http://dx.doi.
org/10.1007/978-1-4419-9742-5
Flory, K., B.L. Hankin, B. Kloos, C. Cheely, and G. Turecki, 2009: Alcohol and cigarette use and misuse among Hurricane Katrina survivors: Psychosocial risk and protective
factors. Substance Use & Misuse, 44, 1711-1724. http://
dx.doi.org/10.3109/10826080902962128
Williams, A.R., B. Tofighi, J. Rotrosen, J.D. Lee, and E.
Grossman, 2014: Psychiatric comorbidity, red flag behaviors, and associated outcomes among office-based buprenorphine patients following Hurricane Sandy. Journal of Urban
Health, 91, 366-375. http://dx.doi.org/10.1007/s11524014-9866-7

U.S. Global Change Research Program

236

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

72.

Sartore, G.M., B. Kelly, H. Stain, G. Albrecht, and N.
Higginbotham, 2008: Control, uncertainty, and expectations for the future: A qualitative study of the impact
of drought on a rural Australian community. Rural and
Remote Health, 8, Article 950. http://www.rrh.org.au/
articles/subviewnew.asp?ArticleID=950

73.

Seery, M.D., E.A. Holman, and R.C. Silver, 2010: Whatever does not kill us: Cumulative lifetime adversity, vulnerability, and resilience. Journal of Personality and Social
Psychology, 99, 1025-1041. http://dx.doi.org/10.1037/
a0021344

74.

Dean, J.G. and H.J. Stain, 2010: Mental health impact for
adolescents living with prolonged drought. Australian Journal of Rural Health, 18, 32-37. http://dx.doi.org/10.1111/
j.1440-1584.2009.01107.x

75.

76.

77.

Hansen, A., P. Bi, M. Nitschke, P. Ryan, D. Pisaniello,
and G. Tucker, 2008: The effect of heat waves on mental
health in a temperate Australian city. Environmental Health
Perspectives, 116, 1369-1375. http://dx.doi.org/10.1289/
ehp.11339

82.

Martin-Latry, K., M.P. Goumy, P. Latry, C. Gabinski, B.
Bégaud, I. Faure, and H. Verdoux, 2007: Psychotropic
drugs use and risk of heat-related hospitalisation. European Psychiatry, 22, 335-338. http://dx.doi.org/10.1016/j.
eurpsy.2007.03.007

83.

Hsiang, S.M., M. Burke, and E. Miguel, 2013: Quantifying
the influence of climate on human conflict. Science, 341,
1235367. http://dx.doi.org/10.1126/science.1235367

84.

Page, L.A., S. Hajat, R.S. Kovats, and L.M. Howard,
2012: Temperature-related deaths in people with psychosis, dementia and substance misuse. The British Journal of
Psychiatry, 200, 485-490. http://dx.doi.org/10.1192/bjp.
bp.111.100404

85.

Ranson, M., 2014: Crime, weather, and climate change.
Journal of Environmental Economics and Management, 67,
274-302. http://dx.doi.org/10.1016/j.jeem.2013.11.008

86.

Vida, S., M. Durocher, T.B.M.J. Ouarda, and P. Gosselin,
2012: Relationship between ambient temperature and
humidity and visits to mental health emergency departments in Québec. Psychiatric Services, 63, 1150-1153.
http://dx.doi.org/10.1176/appi.ps.201100485

87.

Wang, X., E. Lavigne, H. Ouellette-kuntz, and B.E. Chen,
2014: Acute impacts of extreme temperature exposure
on emergency room admissions related to mental and
behavior disorders in Toronto, Canada. Journal of Affective
Disorders, 155, 154-161. http://dx.doi.org/10.1016/j.
jad.2013.10.042

88.

Bouchama, A., M. Dehbi, G. Mohamed, F. Matthies, M.
Shoukri, and B. Menne, 2007: Prognostic factors in heat
wave-related deaths: A meta-analysis. Archives of Internal
Medicine, 167, 2170-2176. http://dx.doi.org/10.1001/
archinte.167.20.ira70009

89.

Kaiser, R., C.H. Rubin, A.K. Henderson, M.I. Wolfe, S.
Kieszak, C.L. Parrott, and M. Adcock, 2001: Heat-related
death and mental illness during the 1999 Cincinnati heat
wave. The American Journal of Forensic Medicine and Pathology, 22, 303-307.

Obrien, L.V., H.L. Berry, C. Coleman, and I.C. Hanigan,
2014: Drought as a mental health exposure. Environmental Research, 131, 181-187. http://dx.doi.org/10.1016/j.
envres.2014.03.014
Stain, H.J., B. Kelly, V.J. Carr, T.J. Lewin, M. Fitzgerald,
and L. Fragar, 2011: The psychological impact of chronic environmental adversity: Responding to prolonged
drought. Social Science & Medicine, 73, 1593-1599.
http://dx.doi.org/10.1016/j.socscimed.2011.09.016
Guiney, R., 2012: Farming suicides during the Victorian drought: 2001–2007. Australian Journal of Rural
Health, 20, 11-15. http://dx.doi.org/10.1111/j.14401584.2011.01244.x

78.

U.S. Census Bureau, 2010: 2010 Census Urban and Rural
Classification and Urban Area Criteria: Urban, Urbanized
Area, Urban Cluster, and Rural Population, 2010 and
2000, United States. https://www.census.gov/geo/reference/ua/urban-rural-2010.html

79.

Cutter, S.L., W. Solecki, N. Bragado, J. Carmin, M.
Fragkias, M. Ruth, and T. Wilbanks, 2014: Ch. 11: Urban
systems, infrastructure, and vulnerability. Climate Change
Impacts in the United States: The Third National Climate
Assessment. Melillo, J.M., T.C. Richmond, and G.W. Yohe,
Eds. U.S. Global Change Research Program, Washington,
D.C., 282-296. http://dx.doi.org/10.7930/J0F769GR

80.

81.

Anderson, C.A., 2012: Climate change and violence.
The Encyclopedia of Peace Psychology. Christie, D.J., Ed.
Wiley-Blackwell, Hoboken, NJ, 128-132. http://dx.doi.
org/10.1002/9780470672532.wbepp032

U.S. Global Change Research Program

237

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

90.

91.

92.

93.

94.

Naughton, M.B., A. Henderson, M.C. Mirabelli, R.
Kaiser, J.L. Wilhelm, S.M. Kieszak, C.H. Rubin, and
M.A. McGeehin, 2002: Heat-related mortality during a
1999 heat wave in Chicago. American Journal of Preventive
Medicine, 22, 221-227. http://dx.doi.org/10.1016/S07493797(02)00421-X
Semenza, J.C., C.H. Rubin, K.H. Falter, J.D. Selanikio,
W.D. Flanders, H.L. Howe, and J.L. Wilhelm, 1996:
Heat-related deaths during the July 1995 heat wave in Chicago. New England Journal of Medicine, 335, 84-90. http://
dx.doi.org/10.1056/NEJM199607113350203
Anderson, C.A., B.J. Bushman, and R.W. Groom, 1997:
Hot years and serious and deadly assault: Empirical tests
of the heat hypothesis. Journal of Personality and Social Psychology, 73, 1213-1223. http://dx.doi.org/10.1037/00223514.73.6.1213
Larrick, R.P., T.A. Timmerman, A.M. Carton, and J.
Abrevaya, 2011: Temper, temperature, and temptation:
Heat-related retaliation in baseball. Psychological Science, 22,
423-428. http://dx.doi.org/10.1177/0956797611399292
Mares, D., 2013: Climate change and levels of violence
in socially disadvantaged neighborhood groups. Journal of
Urban Health, 90, 768-783. http://dx.doi.org/10.1007/
s11524-013-9791-1
Hsiang, S.M. and M. Burke, 2014: Climate, conflict,
and social stability: What does the evidence say? Climatic
Change, 123, 39-55. http://dx.doi.org/10.1007/s10584013-0868-3

96.

Buhaug, H., J. Nordkvelle, T. Bernauer, T. Bohmelt, M.
Brzoska, J.W. Busby, A. Ciccone, H. Fjelde, E. Gartzke,
N.P. Gleditsch, J.A. Goldstone, H. Hegre, H. Holtermann,
V. Koubi, J.S.A. Link, P.M. Link, P. Lujala, J. O’Loughlin,
C. Raleigh, J. Scheffran, J. Schilling, T.G. Smith, O.M.
Theisen, R.S.J. Tol, H. Urdal, and N. von Uexkull, 2014:
One effect to rule them all? A comment on climate and
conflict. Climatic Change, 127, 391-397. http://dx.doi.
org/10.1007/s10584-014-1266-1
Leiserowitz, A., E. Maibach, C. Roser-Renouf, G. Feinberg,
and S. Rosenthal, 2015: Climate Change in the American
Mind: March 2015. Yale University and George Mason
University, New Haven, CT: Yale Project on Climate
Change Communication. http://environment.yale.edu/
climate-communication/files/Global-Warming-CCAMMarch-2015.pdf

U.S. Global Change Research Program

Aldwin, C. and D. Stokols, 1988: The effects of environmental change on individuals and groups: Some
neglected issues in stress research. Journal of Environmental
Psychology, 8, 57-75. http://dx.doi.org/10.1016/S02724944(88)80023-9

99.

Bell, P.A., T.C. Greene, J.D. Fisher, and A. Baum, 2001:
Environmental Psychology, 5th ed. Harcourt College Publishers, Fort Worth, TX, 634 pp.

100. Leiserowitz, A., 2006: Climate change risk perception and
policy preferences: The role of affect, imagery, and values.
Climatic Change, 77, 45-72. http://dx.doi.org/10.1007/
s10584-006-9059-9
101. Lorenzoni, I., A. Leiserowitz, M. De Franca Doria, W.
Poortinga, and N.F. Pidgeon, 2006: Cross‐national comparisons of image associations with “global warming” and
“climate change” among laypeople in the United States of
America and Great Britain. Journal of Risk Research, 9, 265281. http://dx.doi.org/10.1080/13669870600613658
102. Loewenstein, G.F., E.U. Weber, C.K. Hsee, and N. Welch,
2001: Risk as feelings. Psychological Bulletin, 127, 267-286.
http://dx.doi.org/10.1037/0033-2909.127.2.267
103. Slovic, P., 2000: The Perception of Risk. Earthscan, London,
473 pp.

95.

97.

98.

104. Slovic, P., M. Layman, N. Kraus , J. Flynn, J. Chalmers,
and G. Gesell, 2001: Perceived risk, stigma, and potential
economic impacts of a high-level nuclear waste repository
in Nevada. Risk, Media and Stigma: Understanding Public
Challenges to Modern Science and Technology. Flynn, J., P.
Slovic, and H. Kunreuther, Eds. Earthscan, London, UK,
87-105.
105. Slovic, P., 2010: The Feeling of Risk: New Perspectives on Risk
Perception. Earthscan, New York, 456 pp.
106. Smith, E., J. Wasiak, A. Sen, F. Archer, and F.M. Burkle,
Jr., 2009: Three decades of disasters: A review of disaster-specific literature from 1977-2009. Prehospital and
Disaster Medicine, 24, 306-311. http://dx.doi.org/10.1017/
S1049023X00007020
107. Lever-Tracey, C., Ed., 2010: Routledge International Handbook of Climate Change and Society. Routledge Press, New
York.
108. Agho, K., G. Stevens, M. Taylor, M. Barr, and B. Raphael,
2010: Population risk perceptions of global warming in
Australia. Environmental Research, 110, 756-763. http://
dx.doi.org/10.1016/j.envres.2010.09.007

238

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

109. Reser, J.P., G.L. Bradley, A.I. Glendon, M.C. Ellul, and
R. Callaghan, 2012: Public Risk Perceptions, Understandings and Responses To Climate Change and Natural
Disasters in Australia, 2010 and 2011. 245 pp. National
Climate Change Adaptation Research Facility, Gold Coast,
Australia. https://www.nccarf.edu.au/sites/default/files/
attached_files_publications/Reser_2012_Public_risk_perceptions_Second_survey_report.pdf

117. Gow, K., Ed., 2009: Meltdown: Climate Change, Natural
Disasters, and Other Catastrophes--Fears and Concerns of the
Future. Nova Science Publishers, New York, 430 pp.
118. Marshall, J.P., Ed., 2009: Depth Psychology, Disorder and
Climate Change. Jung Downunder Books, Sydney, NSW,
475 pp.
119. Smith, N.W. and H. Joffe, 2009: Climate change
in the British press: The role of the visual. Journal of Risk Research, 12, 647-663. http://dx.doi.
org/10.1080/13669870802586512

110. Reser, J.P., G.L. Bradley, and M.C. Ellul, 2012: Coping
with climate change: Bringing psychological adaptation
in from the cold. Handbook of the Psychology of Coping:
Psychology of Emotions, Motivations and Actions. Molinelli,
B. and V. Grimaldo, Eds. Nova Science Publishers, New
York, 1-34.

120. Bonanno, G.A., 2004: Loss, trauma, and human resilience:
Have we underestimated the human capacity to thrive after
extremely aversive events? American Psychologist, 59, 20-28.
http://dx.doi.org/10.1037/0003-066x.59.1.20

111. Searle, K. and K. Gow, 2010: Do concerns about climate
change lead to distress? International Journal of Climate
Change Strategies and Management, 2, 362-379. http://
dx.doi.org/10.1108/17568691011089891

121. Shakespeare-Finch, J.E., S.G. Smith, K.M. Gow,
G. Embelton, and L. Baird, 2003: The prevalence
of post-traumatic growth in emergency ambulance
personnel. Traumatology, 9, 58-71. http://dx.doi.
org/10.1177/153476560300900104

112. Ferguson, M.A. and N.R. Branscombe, 2010: Collective
guilt mediates the effect of beliefs about global warming
on willingness to engage in mitigation behavior. Journal
of Environmental Psychology, 30, 135-142. http://dx.doi.
org/10.1016/j.jenvp.2009.11.010

122. Tedeschi, R.G. and L.G. Calhoun, 1996: The posttraumatic
growth inventory: Measuring the positive legacy of trauma. Journal of Traumatic Stress, 9, 455-471. http://dx.doi.
org/10.1007/BF02103658

113. Nabi, R.L. and W. Wirth, 2008: Exploring the role of
emotion in media effects: An introduction to the special issue. Media Psychology, 11, 1-6. http://dx.doi.
org/10.1080/15213260701852940
114. Myers, T.A., M.C. Nisbet, E.W. Maibach, and A.A.
Leiserowitz, 2012: A public health frame arouses hopeful
emotions about climate change. Climatic Change, 113,
1105-1112. http://dx.doi.org/10.1007/s10584-012-05136
115. Boykoff, M.T. and J.T. Roberts, 2007: Media Coverage of
Climate Change: Current Trends, Strengths, Weaknesses.
Human Development Report Office Occasional Paper.
United National Development Programme Human Development Report 2007/2008. http://www.researchgate.net/
profile/Max_Boykoff2/publication/228637999_Media_
coverage_of_climate_change_Current_trends_strengths_
weaknesses/links/02e7e528bf129aba0b000000.pdf
116. Feldman, L., P.S. Hart, and T. Milosevic, 2015: Polarizing
news? Representations of threat and efficacy in leading US
newspapers’ coverage of climate change. Public Understanding of Science, Published online 30 July 2015. http://
dx.doi.org/10.1177/0963662515595348

U.S. Global Change Research Program

123. Lowe, S.R., E.E. Manove, and J.E. Rhodes, 2013: Posttraumatic stress and posttraumatic growth among low-income
mothers who survived Hurricane Katrina. Journal of Consulting and Clinical Psychology, 81, 877-889. http://dx.doi.
org/10.1037/a0033252
124. Taku, K., A. Cann, L.G. Calhoun, and R.G. Tedeschi,
2008: The factor structure of the posttraumatic growth
inventory: A comparison of five models using confirmatory
factor analysis. Journal of Traumatic Stress, 21, 158-164.
http://dx.doi.org/10.1002/jts.20305
125. Kronenberg, M.E., T.C. Hansel, A.M. Brennan, H.J.
Osofsky, J.D. Osofsky, and B. Lawrason, 2010: Children
of Katrina: Lessons learned about postdisaster symptoms
and recovery patterns. Child Development, 81, 1241-1259.
http://dx.doi.org/10.1111/j.1467-8624.2010.01465.x
126. Mills, L.D., T.J. Mills, M. Macht, R. Levitan, A. De Wulf,
and N.S. Afonso, 2012: Post-traumatic stress disorder in an
emergency department population one year after Hurricane
Katrina. The Journal of Emergency Medicine, 43, 76-82.
http://dx.doi.org/10.1016/j.jemermed.2011.06.124

239

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

127. Self-Brown, S., B.S. Lai, J.E. Thompson, T. McGill, and
M.L. Kelley, 2013: Posttraumatic stress disorder symptom
trajectories in Hurricane Katrina affected youth. Journal of Affective Disorders, 147, 198-204. http://dx.doi.
org/10.1016/j.jad.2012.11.002

136. Bradley, G.L., J.P. Reser, A.I. Glendon, and M.C. Ellul,
2014: Distress and coping in response to climate change.
Stress and Anxiety: Applications to Social and Environmental
Threats, Psychological Wellbeing, Occupational Challenges,
and Developmental Psychology. Kaniasty, K., P. Buchwald,
S. Howard, and K.A. Moore, Eds. Logos Verlag, Berlin,
33-42.

128. Wadsworth, M.E., C.D. Santiago, and L. Einhorn, 2009:
Coping with displacement from Hurricane Katrina:
Predictors of one-year post-traumatic stress and depression
symptom trajectories. Anxiety, Stress & Coping, 22, 413432. http://dx.doi.org/10.1080/10615800902855781

137. Berry, H.L., K. Bowen, and T. Kjellstrom, 2010: Climate
change and mental health: A causal pathways framework.
International Journal of Public Health, 55, 123-132. http://
dx.doi.org/10.1007/s00038-009-0112-0

129. McLaughlin, K.A., J.A. Fairbank, M.J. Gruber, R.T. Jones,
M.D. Lakoma, B. Pfefferbaum, N.A. Sampson, and R.C.
Kessler, 2009: Serious emotional disturbance among
youths exposed to Hurricane Katrina 2 years postdisaster.
Journal of the American Academy of Child and Adolescent
Psychiatry, 48, 1069-1078. http://dx.doi.org/10.1097/
CHI.0b013e3181b76697

138. Berner, J., C. Furgal, P. Bjerregaard, M. Bradley, T. Curtis,
E.D. Fabo, J. Hassi, W. Keatinge, S. Kvernmo, S. Nayha, H. Rintamaki, and J. Warren, 2005: Ch. 15: Human
Health. Arctic Climate Impact Assessment. Cambridge University Press, Cambridge, UK, 863-906. http://www.acia.
uaf.edu/pages/scientific.html

130. Abramson, D., T. Stehling-Ariza, R. Garfield, and I.
Redlener, 2008: Prevalence and predictors of mental health
distress post-Katrina: Findings from the Gulf Coast Child
and Family Health Study. Disaster Medicine and Public
Health Preparedness, 2, 77-86. http://dx.doi.org/10.1097/
DMP.0b013e318173a8e7
131. Hansel, T.C., J.D. Osofsky, H.J. Osofsky, and P. Friedrich,
2013: The effect of long-term relocation on child and adolescent survivors of Hurricane Katrina. Journal of Traumatic
Stress, 26, 613-620. http://dx.doi.org/10.1002/jts.21837
132. Jacob, B., A.R. Mawson, M. Payton, and J.C. Guignard,
2008: Disaster mythology and fact: Hurricane Katrina and
social attachment. Public Health Reports, 123, 555-566.
PMC2496928

140. Swim, J., S. Clayton, T. Doherty, R. Gifford, G. Howard, J.
Reser, P. Stern, and E. Weber, 2010: Psychology & Global
Climate Change: Addressing a Multi-Faceted Phenomenon
and Set of Challenges. 108 pp. The American Psychological
Association Task Force on the Interface between Psychology
and Global Climate Change. http://www.apa.org/science/
about/publications/climate-change-booklet.pdf
141. Norris, F.H., M.J. Friedman, P.J. Watson, C.M. Byrne,
E. Diaz, and K. Kaniasty, 2002: 60,000 disaster victims
speak: Part I. An empirical review of the empirical literature, 1981–2001. Psychiatry: Interpersonal and Biological Processes, 65, 207-39. http://dx.doi.org/10.1521/
psyc.65.3.207.20173

133. Davydov, D.M., R. Stewart, K. Ritchie, and I. Chaudieu,
2010: Resilience and mental health. Clinical Psychology Review, 30, 479-495. http://dx.doi.org/10.1016/j.
cpr.2010.03.003
134. Freedy, J.R. and W.M. Simpson, Jr., 2007: Disaster-related
physical and mental health: A role for the family physician.
American Family Physician, 75, 841-846. http://www.aafp.
org/afp/2007/0315/p841.pdf
135. Banks, D.M. and C.F. Weems, 2014: Family and peer social
support and their links to psychological distress among
hurricane-exposed minority youth. American Journal of
Orthopsychiatry, 84, 341-352. http://dx.doi.org/10.1037/
ort0000006

U.S. Global Change Research Program

139. Maldonado, J.K., C. Shearer, R. Bronen, K. Peterson, and
H. Lazrus, 2013: The impact of climate change on tribal
communities in the US: Displacement, relocation, and
human rights. Climatic Change, 120, 601-614. http://dx.
doi.org/10.1007/s10584-013-0746-z

142. Somasundaram, D.J. and W.A.C.M. van de Put, 2006:
Management of trauma in special populations after a disaster. The Journal of Clinical Psychiatry, 67, 64-73. http://
www.ucalgary.ca/psychiatry/files/psychiatry/j-clin-monograph-supplement-feb-06.pdf - page=66
143. Bourque, F. and A. Cunsolo Willox, 2014: Climate change:
The next challenge for public mental health? International
Review of Psychiatry, 26, 415-422. http://dx.doi.org/10.310
9/09540261.2014.925851

240

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

144. Turner, N.J. and H. Clifton, 2009: “It’s so different today”:
Climate change and Indigenous lifeways in British Columbia, Canada. Global Environmental Change, 19, 180-190.
http://dx.doi.org/10.1016/j.gloenvcha.2009.01.005
145. Cunsolo Willox, A., S.L. Harper, J.D. Ford, K. Landman, K. Houle, V.L. Edge, and Rigolet Inuit Community
Government, 2012: “From this place and of this place:”
Climate change, sense of place, and health in Nunatsiavut,
Canada. Social Science & Medicine, 75, 538-547. http://
dx.doi.org/10.1016/j.socscimed.2012.03.043

154. Dasgupta, S., I. Siriner, and P. Sarathi De, Eds., 2010:
Women’s Encounter With Disaster. Frontpage, London, United Kingdom, 281 pp.
155. Rahman, M.S., 2013: Climate change, disaster and gender
vulnerability: A study on two divisions of Bangladesh.
American Journal of Human Ecology, 2, 72-82. http://dx.
doi.org/10.11634/216796221302315

146. Masten, A.S., 2014: Global perspectives on resilience in
children and youth. Child Development, 85, 6-20. http://
dx.doi.org/10.1111/cdev.12205

156. Xiong, X., E.W. Harville, D.R. Mattison, K. Elkind-Hirsch,
G. Pridjian, and P. Buekens, 2010: Hurricane Katrina
experience and the risk of post-traumatic stress disorder and
depression among pregnant women. American Journal of
Disaster Medicine, 5, 181-187. PMC3501144

147. Masten, A.S. and A.J. Narayan, 2012: Child development in the context of disaster, war, and terrorism:
Pathways of risk and resilience. Annual Review of Psychology, 63, 227-257. http://dx.doi.org/10.1146/annurevpsych-120710-100356

157. Trumbo, C., M. Lueck, H. Marlatt, and L. Peek, 2011:
The effect of proximity to Hurricanes Katrina and Rita
on subsequent hurricane outlook and optimistic bias.
Risk Analysis, 31, 1907-1918. http://dx.doi.org/10.1111/
j.1539-6924.2011.01633.x

148. Sapienza, J.K. and A.S. Masten, 2011: Understanding and
promoting resilience in children and youth. Current Opinion in Psychiatry, 24, 267-273. http://dx.doi.org/10.1097/
YCO.0b013e32834776a8
149. Southwick, S.M., G.A. Bonanno, A.S. Masten, C. PanterBrick, and R. Yehuda, 2014: Resilience definitions,
theory, and challenges: Interdisciplinary perspectives.
European Journal of Psychotraumatology, 5. http://dx.doi.
org/10.3402/ejpt.v5.25338

158. Corrarino, J.E., 2008: Disaster-related mental health needs
of women and children. MCN, The American Journal of
Maternal/Child Nursing, 33, 242-248. http://dx.doi.
org/10.1097/01.NMC.0000326079.26870.e3
159. Harville, E., X. Xiong, and P. Buekens, 2010: Disasters and
perinatal health: A systematic review. Obstetrical & Gynecological Survey, 65, 713-728. http://dx.doi.org/10.1097/
OGX.0b013e31820eddbe

150. Joshi, P.T. and S.M. Lewin, 2004: Disaster, terrorism and
children: Addressing the effects of traumatic events on
children and their families is critical to long-term recovery
and resilience. Psychiatric Annals, 34, 710-716.
151. Simpson, D.M., I. Weissbecker, and S.E. Sephton, 2011:
Extreme weather-related events: Implications for mental
health and well-being. Climate Change and Human Well-being: Global Challenges and Opportunities. Weissbecker, I.,
Ed. Springer-Verlag, New York, 57-78. http://dx.doi.
org/10.1007/978-1-4419-9742-5
152. Tees, M.T., E.W. Harville, X. Xiong, P. Buekens, G. Pridjian, and K. Elkind-Hirsch, 2010: Hurricane Katrina-related
maternal stress, maternal mental health, and early infant
temperament. Maternal and Child Health Journal, 14, 511518. http://dx.doi.org/10.1007/s10995-009-0486-x

U.S. Global Change Research Program

153. Enarson, E., A. Fothergill, and L. Peek, 2007: Gender and
disaster: Foundations and directions. Handbook of Disaster Research. Rodriguez, H., E.L. Quarantelli, and R.R.
Dynes, Eds. Springer, New York, 130-146. http://dx.doi.
org/10.1007/978-0-387-32353-4_8

160. Callaghan, W.M., S.A. Rasmussen, D.J. Jamieson, S.J.
Ventura, S.L. Farr, P.D. Sutton, T.J. Mathews, B.E. Hamilton, K.R. Shealy, D. Brantley, and S.F. Posner, 2007:
Health concerns of women and infants in times of natural
disasters: Lessons learned from Hurricane Katrina. Maternal and Child Health Journal, 11, 307-311. http://dx.doi.
org/10.1007/s10995-007-0177-4
161. Triunfo, S. and A. Lanzone, 2015: Impact of maternal under nutrition on obstetric outcomes. Journal of
Endocrinological Investigation, 38, 31-38. http://dx.doi.
org/10.1007/s40618-014-0168-4

241

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

162. U.S. Census Bureau, 2014: 2014 National Population
Projections: Summary Tables. Table 4: Projections of the
Native-Born Population by Sex and Selected Age Groups
for the United States: 2015 to 2060 (NP2014-T4). U.S.
Department of Commerce, Washington, D.C. http://www.
census.gov/population/projections/data/national/2014/
summarytables.html
163. Miller, G., E. Chen, and S.W. Cole, 2009: Health psychology: Developing biologically plausible models linking the
social world and physical health. Annual Review of Psychology, 60, 501-524. http://dx.doi.org/10.1146/annurev.
psych.60.110707.163551
164. Prince, M., V. Patel, S. Saxena, M. Maj, J. Maselko,
M.R. Phillips, and A. Rahman, 2007: No health without
mental health. The Lancet, 370, 859-877. http://dx.doi.
org/10.1016/S0140-6736(07)61238-0

171. Coêlho, A.E., J.G. Adair, and J.S.P. Mocellin, 2004:
Psychological responses to drought in northeastern Brazil.
Revista Interamericana de Psicología/Interamerican Journal of
Psychology, 38, 95-103. http://www.psicorip.org/Resumos/
PerP/RIP/RIP036a0/RIP03811.pdf
172. Polain, J.D., H.L. Berry, and J.O. Hoskin, 2011: Rapid
change, climate adversity and the next ‘big dry’: Older farmers’ mental health. Australian Journal of Rural
Health, 19, 239-243. http://dx.doi.org/10.1111/j.14401584.2011.01219.x
173. Keim, M.E., 2008: Building human resilience: The role of
public health preparedness and response as an adaptation
to climate change. American Journal of Preventive Medicine, 35, 508-516. http://dx.doi.org/10.1016/j.amepre.2008.08.022
174. Benedek, D.M., C. Fullerton, and R.J. Ursano, 2007:
First responders: Mental health consequences of natural and human-made disasters for public health and
public safety workers. Annual Review of Public Health,
28, 55-68. http://dx.doi.org/10.1146/annurev.
publhealth.28.021406.144037

165. Katz, I.R., 1996: On the inseparability of mental and
physical health in aged persons: Lessons from depression
and medical comorbidity. The American Journal of Geriatric
Psychiatry, 4, 1-16. http://dx.doi.org/10.1097/00019442199624410-00001
166. Power, M.C., M.G. Weisskopf, S.E. Alexeeff, B.A. Coull,
A. Spiro, III,, and J. Schwartz, 2011: Traffic-related air
pollution and cognitive function in a cohort of older men.
Environmental Health Perspectives, 119, 682-687. http://
dx.doi.org/10.1289/ehp.1002767

175. Laugharne, J., G. Van de Watt, and A. Janca, 2011: After
the fire: The mental health consequences of fire disasters.
Current Opinion in Psychiatry, 24, 72-77. http://dx.doi.
org/10.1097/YCO.0b013e32833f5e4e

167. Ranft, U., T. Schikowski, D. Sugiri, J. Krutmann, and
U. Kramer, 2009: Long-term exposure to traffic-related
particulate matter impairs cognitive function in the elderly.
Environmental Research, 109, 1004-1011. http://dx.doi.
org/10.1016/j.envres.2009.08.003
168. Wellenius, G.A., L.D. Boyle, B.A. Coull, W.P. Milberg, A.
Gryparis, J. Schwartz, M.A. Mittleman, and L.A. Lipsitz,
2012: Residential proximity to nearest major roadway
and cognitive function in community-dwelling seniors:
Results from the MOBILIZE Boston Study. Journal of the
American Geriatrics Society, 60, 2075-2080. http://dx.doi.
org/10.1111/j.1532-5415.2012.04195.x
169. Weuve, J., R.C. Puett, J. Schwartz, J.D. Yanosky, F. Laden,
and F. Grodstein, 2012: Exposure to particulate air pollution and cognitive decline in older women. Archives of Internal Medicine, 172, 219-227. http://dx.doi.org/10.1001/
archinternmed.2011.683

176. Alexander, D.A. and S. Klein, 2009: First responders after
disasters: A review of stress reactions, at-risk, vulnerability,
and resilience factors. Prehospital and Disaster Medicine, 24,
87-94. http://dx.doi.org/10.1017/s1049023x00006610
177. Fullerton, C.S., J.E. McCarroll, R.J. Ursano, and K.M.
Wright, 1992: Psychological responses of rescue workers:
Fire fighters and trauma. American Journal of Orthopsychiatry, 62, 371-378. http://dx.doi.org/10.1037/h0079363
178. Rusiecki, J.A., D.L. Thomas, L. Chen, R. Funk, J. McKibben, and M.R. Dayton, 2014: Disaster-related exposures
and health effects among US Coast Guard responders to
Hurricanes Katrina and Rita. Journal of Occupational and
Environmental Medicine, 56, 820-833. http://dx.doi.
org/10.1097/jom.0000000000000188
179. Fayard, G.M., 2009: Fatal work injuries involving natural
disasters, 1992–2006. Disaster Medicine and Public Health
Preparedness, 3, 201-209. http://dx.doi.org/10.1097/
DMP.0b013e3181b65895

170. Tonne, C., A. Elbaz, S. Beevers, and A. Singh-Manoux,
2014: Traffic-related air pollution in relation to cognitive
function in older adults. Epidemiology, 25, 674-681. http://
dx.doi.org/10.1097/ede.0000000000000144
U.S. Global Change Research Program

242

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

180. Kiefer, M., J. Lincoln, P. Schulte, and B. Jacklitsch, 2014:
Climate Change and Occupational Safety and Health
(NIOSH Science Blog, September 22, 2014). Centers for
Disease Control and Prevention, Atlanta, GA. http://blogs.
cdc.gov/niosh-science-blog/2014/09/22/climate-change/
181. SAMHSA, 2011: Current Statistics on the Prevalence and
Characteristics of People Experience Homelessness in the
United States. 23 pp. Substance Abuse and Mental Health
Services Administration. http://homeless.samhsa.gov/
ResourceFiles/hrc_factsheet.pdf

190. Stöllberger, C., W. Lutz, and J. Finsterer, 2009: Heat-related side-effects of neurological and non-neurological medication may increase heatwave fatalities. European Journal of
Neurology, 16, 879-882. http://dx.doi.org/10.1111/j.14681331.2009.02581.x

182. Ramin, B. and T. Svoboda, 2009: Health of the homeless
and climate change. Journal of Urban Health, 86, 654-664.
http://dx.doi.org/10.1007/s11524-009-9354-7

191. Berko, J., D.D. Ingram, S. Saha, and J.D. Parker, 2014:
Deaths Attributed to Heat, Cold, and Other Weather
Events in the United States, 2006–2010. National Health
Statistics Reports No. 76, July 30, 2014, 15 pp. National
Center for Health Statistics, Hyattsville, MD. http://www.
cdc.gov/nchs/data/nhsr/nhsr076.pdf

183. Caillouet, K.A., S.R. Michaels, X. Xiong, I. Foppa, and
D.M. Wesson, 2008: Increase in West Nile neuroinvasive disease after Hurricane Katrina. Emerging Infectious
Diseases, 14, 804-807. http://dx.doi.org/10.3201/
eid1405.071066

192. Christenson, M.L., S.D. Geiger, and H.A. Anderson, 2013:
Heat-related fatalities in Wisconsin during the summer of
2012. WMJ, 112, 219-23. https://wmstest.ancillapartners.
com/_WMS/publications/wmj/pdf/112/5/219.pdf

184. Isaac, M.L. and E.B. Larson, 2014: Medical conditions
with neuropsychiatric manifestations. Medical Clinics of North America, 98, 1193-1208. http://dx.doi.
org/10.1016/j.mcna.2014.06.012

193. Kwok, J.S.S. and T.Y.K. Chan, 2005: Recurrent heat-related
illnesses during antipsychotic treatment. The Annals of Pharmacotherapy, 39, 1940-1942. http://dx.doi.org/10.1345/
aph.1G130

185. Murray, K.O., M. Resnick, and V. Miller, 2007: Depression after infection with West Nile virus. Emerging Infectious Diseases, 13, 479-481. http://dx.doi.org/10.3201/
eid1303.060602
186. SAMHSA, 2014: Results from the 2013 National Survey on Drug Use and Health: Mental Health Findings.
NSDUH Series H-49, HHS Publication No. (SMA)
14-4887. U.S. Department of Health and Human Services,
Substance Abuse and Mental Health Services Administration, Rockville, MD. http://www.samhsa.gov/data/sites/
default/files/NSDUHmhfr2013/NSDUHmhfr2013.pdf
187. Jonas, B.S., Q. Gu, and J.R. Albertorio-Diaz, 2013:
Psychotropic Medication Use Among Adolescents: United
States, 2005-2010. NCHS Data Brief No. 135, December 2013, 8 pp. National Center for Health Statistics,
Hyattsville, MD. http://www.cdc.gov/nchs/data/databriefs/
db135.pdf
188. Heo, M., C.F. Murphy, K.R. Fontaine, M.L. Bruce, and
G.S. Alexopoulos, 2008: Population projection of US
adults with lifetime experience of depressive disorder by
age and sex from year 2005 to 2050. International Journal of Geriatric Psychiatry, 23, 1266-1270. http://dx.doi.
org/10.1002/gps.2061

U.S. Global Change Research Program

189. Cusack, L., C. de Crespigny, and P. Athanasos, 2011:
Heatwaves and their impact on people with alcohol,
drug and mental health conditions: A discussion paper
on clinical practice considerations. Journal of Advanced
Nursing, 67, 915-922. http://dx.doi.org/10.1111/j.13652648.2010.05551.x

194. Faunt, J.D., T.J. Wilkinson, P. Aplin, P. Henschke, M.
Webb, and R.K. Penhall, 1995: The effete in the heat:
Heat-related hospital presentations during a ten day heat
wave. Australian and New Zealand Journal of Medicine, 25,
117-121. http://dx.doi.org/10.1111/j.1445-5994.1995.
tb02822.x
195. Weir, E., 2002: Heat wave: First, protect the vulnerable. Canadian Medical Association Journal, 167, 169.
PMC117098
196. Kovats, R.S., H. Johnson, and C. Griffiths, 2006: Mortality
in southern England during the 2003 heat wave by place
of death. Health Statistics Quarterly, 29, 6-8. http://www.
ons.gov.uk/ons/rel/hsq/health-statistics-quarterly/no--29-spring-2006/mortality-in-southern-england-during-the2003-heat-wave-by-place-of-death.pdf
197. Nitschke, M., G.R. Tucker, and P. Bi, 2007: Morbidity and
mortality during heatwaves in metropolitan Adelaide. The
Medical Journal of Australia, 187, 662-665. https://www.
mja.com.au/system/files/issues/187_11_031207/nit10385_
fm.pdf

243

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

198. Page, L.A. and L.M. Howard, 2010: The impact of climate
change on mental health (but will mental health be discussed at Copenhagen?). Psychological Medicine, 40, 177180. http://dx.doi.org/10.1017/S0033291709992169

208. Dixon, P.G., A.N. McDonald, K.N. Scheitlin, J.E. Stapleton, J.S. Allen, W.M. Carter, M.R. Holley, D.D. Inman,
and J.B. Roberts, 2007: Effects of temperature variation
on suicide in five U.S. counties, 1991-2001. International Journal of Biometeorology, 51, 395-403. http://dx.doi.
org/10.1007/s00484-006-0081-4

199. Deisenhammer, E.A., G. Kemmler, and P. Parson, 2003:
Association of meteorological factors with suicide. Acta
Psychiatrica Scandinavica, 108, 455-459. http://dx.doi.
org/10.1046/j.0001-690X.2003.00219.x

209. Ruuhela, R., L. Hiltunen, A. Venäläinen, P. Pirinen, and T.
Partonen, 2009: Climate impact on suicide rates in Finland
from 1971 to 2003. International Journal of Biometeorology,
53, 167-175. http://dx.doi.org/10.1007/s00484-0080200-5

200. Lee, H.-C., H.-C. Lin, S.-Y. Tsai, C.-Y. Li, C.-C. Chen,
and C.-C. Huang, 2006: Suicide rates and the association
with climate: A population-based study. Journal of Affective Disorders, 92, 221-226. http://dx.doi.org/10.1016/j.
jad.2006.01.026

210. Thoenes, M.M., 2011: Heat-related illness risk with methylphenidate use. Journal of Pediatric Health Care, 25, 127132. http://dx.doi.org/10.1016/j.pedhc.2010.07.006

201. Page, L.A., S. Hajat, and R.S. Kovats, 2007: Relationship
between daily suicide counts and temperature in England
and Wales. The British Journal of Psychiatry, 191, 106-112.
http://dx.doi.org/10.1192/bjp.bp.106.031948

211. Berg, P.J., S. Smallfield, and L. Svien, 2010: An investigation of depression and fatigue post West Nile virus infection. South Dakota Medicine, 63, 127-129, 131-133.

202. Preti, A., G. Lentini, and M. Maugeri, 2007: Global warming possibly linked to an enhanced risk of suicide: Data
from Italy, 1974–2003. Journal of Affective Disorders, 102,
19-25. http://dx.doi.org/10.1016/j.jad.2006.12.003

212. Nolan, M.S., A.M. Hause, and K.O. Murray, 2012: Findings of long-term depression up to 8 years post infection
from West Nile virus. Journal of Clinical Psychology, 68,
801-808. http://dx.doi.org/10.1002/jclp.21871

203. Maes, M., F. De Meyer, P. Thompson, D. Peeters, and P.
Cosyns, 1994: Synchronized annual rhythms in violent
suicide rate, ambient temperature and the light-dark span.
Acta Psychiatrica Scandinavica, 90, 391-396. http://dx.doi.
org/10.1111/j.1600-0447.1994.tb01612.x

213. Szyszkowicz, M., 2007: Air pollution and emergency
department visits for depression in Edmonton, Canada.
International Journal of Occupational Medicine and Environmental Health, 20, 241-245. http://dx.doi.org/10.2478/
v10001-007-0024-2

204. Qi, X., S. Tong, and W. Hu, 2009: Preliminary spatiotemporal analysis of the association between socio-environmental factors and suicide. Environmental Health, 8, Article 46.
http://dx.doi.org/10.1186/1476-069X-8-46

214. Szyszkowicz, M., B. Rowe, and I. Colman, 2009: Air pollution and daily emergency department visits for depression.
International Journal of Occupational Medicine and Environmental Health, 22, 355-362. http://dx.doi.org/10.2478/
v10001-009-0031-6

205. Souêtre, E., E. Salvati, J.L. Belugou, P. Douillet, T. Braccini, and G. Darcourt, 1987: Seasonality of suicides:
Environmental, sociological and biological covariations.
Journal of Affective Disorders, 13, 215-225. http://dx.doi.
org/10.1016/0165-0327(87)90040-1
206. Souêtre, E., T.A. Wehr, P. Douillet, and G. Darcourt,
1990: Influence of environmental factors on suicidal
behavior. Psychiatry Research, 32, 253-263. http://dx.doi.
org/10.1016/0165-1781(90)90030-9
207. Partonen, T., J. Haukka, H. Nevanlinna, and J. Lönnqvist, 2004: Analysis of the seasonal pattern in suicide.
Journal of Affective Disorders, 81, 133-139. http://dx.doi.
org/10.1016/s0165-0327(03)00137-x

U.S. Global Change Research Program

215. Szyszkowicz, M., J.B. Willey, E. Grafstein, B.H. Rowe, and
I. Colman, 2010: Air pollution and emergency department visits for suicide attempts in Vancouver, Canada.
Environmental Health Insights, 4, 79-86. http://dx.doi.
org/10.4137/ehi.s5662
216. Kim, C., S.H. Jung, D.R. Kang, H.C. Kim, K.T. Moon,
N.W. Hur, D.C. Shin, and I. Suh, 2010: Ambient particulate matter as a risk factor for suicide. American Journal
of Psychiatry, 167, 1100-1107. http://dx.doi.org/10.1176/
appi.ajp.2010.09050706
217. Qin, P., B.L. Waltoft, P.B. Mortensen, and T.T. Postolache, 2013: Suicide risk in relation to air pollen counts:
A study based on data from Danish registers. BMJ
Open, 3, e002462. http://dx.doi.org/10.1136/bmjopen-2012-002462

244

Impacts of Climate Change on Human Health in the United States

8-MENTAL HEALTH AND WELL-BEING

218. Maldonado, J.K., B. Colombi, and R. Pandya, Eds., 2014:
Climate Change and Indigenous Peoples in the United States:
Impacts, Experiences and Actions. Springer, New York, 174
pp. http://dx.doi.org/10.1007/978-3-319-05266-3
219. Ford, J.D., 2012: Indigenous health and climate change.
American Journal of Public Health, 102, 1260-1266.
http://dx.doi.org/10.2105/ajph.2012.300752
220. NCTSN, 2003: Review of Child and Adolescent Refugee
Mental Health: White Paper from the National Child
Traumatic Stress Network Refugee Trauma Task Force. 49
pp. National Child Traumatic Stress Network http://www.
nctsnet.org/nctsn_assets/pdfs/reports/refugeereview.pdf
221. Beggs, P.J. and N.E. Walczyk, 2008: Impacts of climate
change on plant food allergens: A previously unrecognized
threat to human health. Air Quality, Atmosphere & Health,
1, 119-123. http://dx.doi.org/10.1007/s11869-0080013-z
222. Teufel, M., T. Biedermann, N. Rapps, C. Hausteiner, P.
Henningsen, P. Enck, and S. Zipfel, 2007: Psychological
burden of food allergy. World Journal of Gastroenterology, 13, 3456-3465. http://dx.doi.org/10.3748/wjg.v13.
i25.3456
223. Cummings, A.J., R.C. Knibb, R.M. King, and J.S. Lucas,
2010: The psychosocial impact of food allergy and food
hypersensitivity in children, adolescents and their families:
A review. Allergy, 65, 933-945. http://dx.doi.org/10.1111/
j.1398-9995.2010.02342.x
224. Patten, S.B. and J.V.A. Williams, 2007: Self-reported
allergies and their relationship to several Axis I disorders
in a community sample. International Journal of Psychiatry
in Medicine, 37, 11-22. http://dx.doi.org/10.2190/L8110738-10NG-7157

U.S. Global Change Research Program

245

Impacts of Climate Change on Human Health in the United States

© U.S. Air Force photo/Staff Sgt. James L. Harper Jr.

This page intentionally left blank
End

