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GUEST EDITORIAL

Climate Change, Global Health, and Nursing Scholarship

According to the World Health Organization (2014),
global climate has significant effects on the social and
environmental determinants of health through threats
to clean air, safe drinking water, sufficient food, rising
temperatures, and secure shelter. Threats to health as a
result of climate change are a worldwide phenomenon
having global repercussions for individuals and popula-
tions, including infectious and chronic disease, mental
health, entomology, food security, disaster planning, and
social disparities.

Nursing’s international organizations, the International
Council of Nursing and Sigma Theta Tau International
(STTI), recognize the importance of the United Na-
tions Sustainable Development Goals including climate
change, particularly in relationship to healthcare work-
force development and health improvement of vulnera-
ble groups (International Council of Nursing, 2017; STTI,
2005). In 2008, the American Nurses Association (ANA)
published a resolution regarding climate change, stat-
ing that challenges faced as a result of global climate
change are unprecedented in human history. Therefore,
per ANA, nurses should support local public policies en-
dorsing sustainable energy sources and reduce green-
house gas emissions. The ANA also resolved support for
initiatives to decrease the contribution to global warming
by the healthcare industry. The American Association of
Colleges of Nursing (AACN, 2011) has identified ways
that institutions of learning and schools of nursing could
address sustainability in buildings, classrooms, and imbed
sustainability within the practice of nursing. Issues of
social and environmental justice along with disparities
related to social determinants of health are all inter-
twined with climate change and health. Such complexity
requires the development of theoretical frameworks for
nursing that can guide nursing’s approach to climate
change and health.

In June 2015, President Barack Obama convened a
White House Summit on Climate Change and Health,
inviting deans of U.S. schools of nursing, public health,
and medicine to commit to the development of curricula
and research addressing climate change and health.
Somewhat due to crowded content in curricula and
lack of dedicated research funding for climate change
and health, development of health professionals who
are experts on this topic is lacking. Recognizing this
need, the deans attending the summit agreed upon a

commitment to improving this situation by promoting
curricular changes and supporting research related to
climate change.

Scientists are clear that the planet is experiencing
extremes in climate change, but political debate lingers
regarding the cause, human or otherwise, for climate
change. Calls for commissions to address this debate are
seen as both a way to address the divide but also as a
lack of willingness to accept scientific evidence (Koonin,
2017). Regardless, it is clear that climate is changing, and
nursing needs to rise above this debate to address the
issue as part of our scope of a discipline that focuses on
health promotion, disease prevention, and environment
measures within the interrelated concepts of person,
environment, health, and nursing (ANA, 2010; Fawcett
& DeSanto-Madeya, 2013). Nursing organizations are
developing climate change guidelines and principles
especially focused on teaching health professionals about
climate change, vulnerability, and prevention of illness
due to exposures to extreme weather events including
heat, air pollution, and exposure to solar radiation.
Downstream issues of responding to disasters associ-
ated with climate change and health is historically the
most common way that nursing is visible in climate
change issues, yet it is increasingly important for nursing
and nursing science to address not only mitigation of
climate change health issues but also engagement in
prevention of climate change through environmental
sustainability. Worldwide, movement of populations due
to drought, civil unrest, and food insecurity can give way
to epidemics and health deterioration, particularly in
underdeveloped countries and among vulnerable groups,
including the aged, children under 5 years of age, and
women of childbearing age.

Climate change is believed to be one of the largest
threats to human health that the planet has ever expe-
rienced. The potential impact on human health is highly
variable, depending on where one lives and works and
the resources or social support available to communities.
A recent paper in Lancet described that tackling climate
change could be the greatest global health opportunity
of the 21st century (Watts et al., 2015). The investigators
pointed out that the effects of climate change are being
felt today with severe weather events across our globe,
but more importantly, the future projections represent
an unacceptably high and potentially catastrophic risk
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to human health. Under the Obama administration, the
U.S. Global Change Research Program produced a large
report summarizing the impacts of climate change on
human health in the United States (Crimmins et al.,
2016). In this special issue of the Journal of Nursing
Scholarship, nursing scholars present papers addressing
the multitude of challenges that health providers face
related to climate change and address compelling issues
in the United States and globally.

The U.S. health sector is a leading emitter of green-
house gas and non-greenhouse gas pollution. Watts et al.
(2015) reported that the U.S. healthcare sector produces
10% of all greenhouse gas emissions, more than many
countries throughout the world. These emissions are as-
sociated with increases that are being observed in con-
ditions related to climate change, including respiratory
and cardiac morbidity and mortality. The nursing pro-
fession has been engaged for many years advocating
for the healthcare industry to reduce its carbon foot-
print through the adoption of practices to increase ef-
ficiency and decrease the impact on the environment.
In this issue, Kurth (2017) presents a broad perspec-
tive on the importance of nursing in protecting plane-
tary health and the significance of the contribution the
healthcare industry can make in reducing greenhouse
emissions.

Nursing has historically addressed the health needs
and care of the nation’s most vulnerable individuals.
Climate change will have the capacity to affect all of
the earth’s inhabitants, but groups particularly vulnera-
ble include those with low income, some communities
of color, immigrant groups, indigenous peoples, children
and pregnant women, older adults, vulnerable occupa-
tional groups, persons with disabilities, and persons with
preexisting or chronic medical conditions. Several papers
in this issue address these vulnerable populations and the
important role that nursing can play in protecting their
health.

This issue also highlights the important role that
nursing educators can play in preparing the workforce of
the future to care for populations experiencing uncertain
climate change. Nursing’s role in addressing climate
change cannot be done in a silo, but is dependent on
interprofessional collaboration. Universities are working
together to address the climate change challenge. The
Global Consortium on Climate and Health Education
funded by the Rockefeller Foundation and housed in
the Columbia University’s Mailman School of Public
Health is designed to bring educators together to share
best scientific and educational practices and to design
model curricula on the health impacts of climate change
for academic and nonacademic audiences. This initiative
began at the 2015 COP-21 conference in Paris, followed

by the World Health Organization’s 2016 Second Global
Conference on Health and Climate and addresses the
need to mainstream climate change and health topics
into medical, nursing, and public health training. With
this initiative, 115 medical, nursing, and public health
schools across the world have signed a pledge to add cli-
mate and health to their curricula in order to equip their
students to face the climate change issues of the future.
This will ensure a cadre of well-trained health profes-
sionals to serve as leaders for nations and businesses
to address the challenges that we face. In addition, the
Consortium will support the development of academic
partnerships to assist under-resourced countries that face
a disproportionate share of the burden of climate-related
illness. We present in this special issue several papers that
discuss curricular maps or frameworks for integrating cli-
mate change content into health professional education,
nursing’s role in disaster preparedness, and prevention
of illness related to climate change. Hopefully, the papers
in this issue will serve to lay a beginning foundation for
future engagement of nursing scholarship in addressing
climate change globally.
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COMMENTARY

Impact of Climate Change on Health From the Perspective
of Catholic Relief Services

Albeit on a much larger scale, climate change reminds me
of how I felt in March 2014 when I heard about the first
case of Ebola virus disease (EVD) in Guinea. Having spent
many years in West Africa, I could only begin to imagine
the breadth of destruction it would have on the lives of
thousands. At the early stage of the EVD outbreak, the
world struggled to respond appropriately because we had
never experienced such a large outbreak of this disease.
Climate change feels the same way, except that we have
much better advance knowledge that if the world does
not make drastic changes immediately, climate change
will have a devastating health effect on countries across
the globe.

For more than seven decades, Catholic Relief Services
(CRS) has responded to both sudden-onset or short-term
and slow-onset or long-term emergencies, as a result of
both natural disasters and conflict. In 2015, we worked in
101 countries and reached more than 100 million people.
Our programing in agriculture, health, and emergency
response—our three main areas of intervention—engages
a wide range of partners, from civil society and gov-
ernments to private companies and universities, work-
ing with community health workers as well as local
health facility and district hospital staff and Ministry of
Health representatives. While climate change has an im-
pact on many areas of human health, this commentary is
grounded in my expertise in mosquito-borne diseases.

The Problem or Challenge From a Public
Health Point of View

From a public health perspective, change in the cli-
mate means changes in precipitation levels, which may
cause flooding and impact health and nonhealth sectors
alike. For instance, flooded lands make it difficult or im-
possible for farmers to cultivate their land, which in turn
means reduced nutritious foods for families, affecting the
health of pregnant women and children, among others.
Flooding also means an upsurge in water-borne diseases
and an increase in standing water, which forms a per-
fect breeding ground for mosquitos, thereby increasing
vector-borne diseases such as malaria and Zika.

Rising temperatures also means the (re)introduction of
malaria in what are currently malaria-free areas. Con-
versely, this could also mean that there might no longer

be malaria in current areas. However, the likelihood of
the former could have a dramatic negative effect on the
loss of human life and the health burden to humans.
This would lead to a rise in malaria epidemics, since such
communities would not have acquired natural immu-
nity from the ongoing presence of the malaria parasite
(and perhaps would not have the knowledge to prevent
malaria) and would be hit with the disease just as hard
as foreigners traveling to malaria-endemic countries. In
countries with less developed health systems than those
in Europe or the United States, this could unfortunately
mean many lives lost.

In CRS, we see climate change as undermining our
investment in supporting national malaria control pro-
grams in developing countries to prevent and control
malaria activities, such as seasonal malaria chemopreven-
tion, which aims to eliminate malaria from a specific ge-
ographic area by providing prophylactic drugs to children
3 to 59 months of age. In addition, in the last few months
of 2015, areas as diverse as India and Zimbabwe have
struggled with sudden outbreaks of dengue fever, a dis-
ease also transmitted by a mosquito. This might forecast
the rise of a broad spectrum of vector-borne diseases in
the near future, just like we have recently seen with the
Zika virus.

The Solution From an International
Nongovernmental Organization Point
of View

Climate change jeopardizes health for millions, and in
turn will affect the way international agencies such as
CRS respond to its effects. Since CRS works across sec-
tors that include health and water management, we can
contribute to reducing the negative health impacts caused
by climate change and in mitigating the impact of cli-
mate change on the environment and agriculture and
therefore livelihoods.

According to the United National Development
Program, “Africa is expected to be the hardest-hit con-
tinent by climate change . . . with one in four people
in Sub-Saharan Africa living in poverty.” With the
sustainable development goals (http://www.un.org/
sustainabledevelopment/sustainable-development-goals/)
focusing on equity ending hunger and poverty, climate
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change is a very important issue because those living
in Sub-Saharan Africa with a low social economic
status will have the least ability to adapt and be re-
silient in the face of change. CRS’ President and CEO,
Dr. Carolyn Woo, testified in October 2015 to the House
Subcommittee on Africa, Global Health, Global Human
Rights, and International Organizations Committee
on Foreign Affairs about a hearing on food security
and nutrition programs in Africa. Dr. Woo stated that
“additional resources [need to be] directed to the most
vulnerable” and that pro-poor approaches need to be
taken to reduce the impact of climate change on this
segment of the population.

CRS is actively engaging U.S. Catholics on climate
change issues following Pope Francis’ call to address
the complex problems of poverty and climate change in
his groundbreaking encyclical Laudato Si. With events
such as El Niño, which are thought to be more intense
in 2016 as a result of climate change, CRS issued re-
gional guidance to countries where we have ongoing pro-
graming to support governments’ adaptation strategies.
Similarly, CRS encourages other humanitarian organiza-
tions to continue supporting governments through advo-
cacy and on-the-ground efforts to prevent possible health
consequences of climate change. Some of the strategies
encouraged include:

� Prepositioning food, nutrition, and other health com-
modities and supplies to meet immediate or future
needs. For instance, increased severe weather events
can lead to communities being forced to move, and
if we ensure that mosquito nets are easily accessible
to these displaced populations, or that these nets are
easily accessible in areas that may not have malaria
presently, but are on the front lines of endemic malaria
areas, we will help reduce cases of malaria.

� Developing health messages to ensure that com-
munities can identify changes in their living en-
vironment that might trigger a catastrophic event.
Messages might address unexpected or increased rains

and standing water, leading to increased mosquito
populations. This preventive messaging can enable
them to protect themselves before the event.

� Supporting Ministries of Health to ensure their surveil-
lance sites and activities include factors that may be
triggered by climate change patterns (such as sudden
storms during unexpected seasons, or changes in the
range of vectors that carry diseases) to enable them to
send time-sensitive messages throughout their country
to prepare communities for a possible adverse event.

Concluding Remarks

Whilst agencies such as CRS can support governments
to reduce the number of people exposed to catastrophic
events and the consequences of climate change, much
more needs to be done. The World Health Organization
estimates that if we do not act now to reverse the neg-
ative trends from climate change, we could see an addi-
tional 250,000 deaths each year from malaria, diarrheal
disease, heat stress, and undernutrition (World Health
Organization, 2015). Of course, the consequences of cli-
mate change don’t stop with health, but impact agricul-
ture, food security, water security and just about every
other facet of our lives. It has become blatantly clear that
to ensure our own health, we must also restore the health
of our planet.

Suzanne Van Hulle

Senior Technical Advisor for Malaria, Catholic Relief Services, 228 W
Lexington Street, Baltimore, MD 21201

E-mail: suzanne.vanhulle@crs.org
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Abstract

Purpose: To discuss the drivers of planetary health, responses, and the role
of nursing in making health systems more resilient in an era of increasing
stresses. As health providers, scientists, educators, and leaders, nurses have an
obligation to prepare for climate change and other impacts of ecosystem strain
on human health.
Design and Methods: Review of literature relevant to a planetary health
framework.
Findings: Population displacement, new disease patterns and health needs,
stresses on air quality, food production and water systems, and equity con-
cerns, as well as the generation of sustainable energy, are all intimately related
to health.
Conclusions: Nurses are key to achieving the sustainable development goals
that, like the planetary health framework, focus on environmental sustain-
ability and human well-being. Nurses contribute to resilient health systems,
as trusted leaders and providers of health care, and as advocates and change
makers impacting the world.
Clinical Relevance: It is critical that nurses and other health profession-
als consider the multiple effects of ecosystem strain on human health, and
anticipate population health and health system planning and response.

The concept of human endeavor grouped under the
rubric of global health has evolved over time. Following
a quasicolonial model of tropical medicine that tended
to focus on single diseases and achievements such as
the eradication of smallpox, in the mid-20th century the
term became international health—arguably still an “us
and them” framing (Brown, Cueto, & Fee, 2006). By the
2000s there was a move to define global health in a way
that embraced the interconnectedness of human commu-
nities, as “ . . . an area for study, research, and practice
that places a priority on improving health and achieving
equity in health for all people worldwide” (Koplan et al.,
2009, p. 1995).

Health Improvements and Consequences

The United Nations’ (UN) millennium development
goals (MDGs) were a further milestone in the evolution
of global health. MDGs were established with focused,

quantifiable health goals, though their conceptual fo-
cus was only on low-income countries (Office of the
High Commissioner for Human Rights [OHCHR], n.d.).
By 2015, all 193 UN member countries transitioned
from the MDG framework into sustainable develop-
ment goals (SDGs) that are much broader (17 goals,
169 targets), intersectoral (beyond health), and apply
to all countries, whether high-income country (HIC) or
low- or middle-income country (LMIC) status (World
Health Organization [WHO], 2015).

SDG 3, good health and well-being, includes newborn
and maternal mortality goals, targets for reduction of
noncommunicable diseases (NCDs), universal access to
sexual and reproductive healthcare services, health work-
force goals, and reduction of deaths and illness from en-
vironmental pollutants, among others (UN, n.d.).

Growing concern that economic development gains are
undermined by humans’ transformation of the planet
brought focus within the SDG framework to the coupled
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priorities of environmental protection and poverty reduc-
tion (Griggs et al., 2013). The 17 SDGs in total outline
goals for climate action, reduced inequalities, clean en-
ergy, and the achievement of equality and justice. Tacit
recognition of health as a human right has driven a focus
within the framework on equity, economies, and ecology
(OHCHR, n.d.).

The One Health Initiative, a “worldwide strategy for
expanding interdisciplinary collaborations and com-
munications in all aspects of health care for humans,
animals, and the environment,” is a milestone coalition
and movement built upon older concepts of zoonotic
disease and the connection between public health and
the environment (One Health Initiative, n.d., para.1).
And now many have begun to talk about planetary
health, an organizing focus on health that considers
both the benefits and the untoward consequences of
economic development.

These organizing frameworks are occurring in the con-
text of major global health trends. NCDs continue to grow
at an alarming, rapid rate, including in LMICs. Urbaniza-
tion is another clear trend. In 2007, more humans around
the globe lived in cities than in rural areas, and predic-
tions are that by 2050 another 2.5 billion people will live
in cities, with 90% of this change occurring in Asia and
Africa. By mid-century, 66% of the world’s population
will be urban (UN, 2014). The number of people living in
slums now approaches 1 billion, with projections indicat-
ing that number will double by 2030. If that prediction
holds, most of the growth in human population in the
next 15 years will be into urban slums through migration
and natural growth (United Nations Human Settlements
Programme, n.d.).

Global urbanization trends suggest growth in social and
health inequality. Data from urban health researchers
consistently demonstrate a monotonic positive associa-
tion between measures of concentrated disadvantage and
poor health outcomes (Vlahov et al., 2007). Urban areas
are at the center of globalization, with the transmission
of capital and innovation, but also at the center of trans-
mission of energy use, infectious disease transmission,
and pollution. Cities are both the main drivers of climate
change (estimated to account for 60%–80% of energy
consumption and 70% of human-induced greenhouse
gas emissions) as well as the recipients of deleterious
climate impacts (Bank, 2010).

The good news is that overall human health, in ag-
gregate, is better than ever before, and poverty has been
substantially reduced. Over the past three decades, most
poverty reduction has occurred in China and India, with
real increases in overall wealth and not only redistribu-
tion of wealth (Ortiz & Cummins, 2011). Despite real
economic gains for many, however, growth has occurred

at disparate rates, and overall income inequality is in-
creasing (Dabla-Norris, Kochhar, Suphaphiphat, Ricka, &
Tsounta, 2015).

Health impacts of income inequality and social strat-
ification are clear regardless of the country (Chetty
et al., 2016). In the United States, the mean lifespan
of the wealthiest 1% of males is 15 years longer than
the poorest 1%. The wealthiest 1% of women in the
United States live, on average, a decade longer. This gap
has grown over the past 20 years (Chetty et al., 2016).
Recent data show declines in all life expectancy for all
ages for the first time in the United States since 1993.
Unexpected mortality increases in the diseases marking
distress (overdose, alcoholism, and suicide) among white
middle-aged Americans are also occurring with sub-
stantial social and political implications (Case & Deaton,
2015). Despite these alarming trends in the United States,
it is important to note that the global burden of disease is
still vastly and disproportionately borne by LMICs in the
developing world (Murray & Lopez, 2013).

Ecosystem strain is a key global trend that may be less
visible but that will have an increasing and profound
impact on health. Due to climate system complexity
and system justification bias—the human tendency to
find comfort in the status quo (Jost, 2015)—ecosystem
strain tends to be difficult to recognize. But in the longer
term, trends of these patterns as a kind of slower-moving
disaster are clear. Because of human-induced ecosystem
effects like pollution, climate change, eutrophication of
water systems, species elimination, and habitat destruc-
tion, human civilization will encounter new and serious
threats to the systems and practices that provide access
to resources required for individual and social survival
(Whitmee et al., 2015).

The emission of greenhouse gases, primarily CO2 (and
also methane, nitrous oxide, and other agents), are strong
drivers of global warming leading to cryosphere melt and
rising sea levels (Wei et al., 2016). The impact of cli-
mate change is creating forced migration of select popu-
lations (e.g., Alaska straits) in HICs like the United States.
The Bulletin of the Atomic Scientists’ Science and Secu-
rity Board publishes annually an assessment of long-term
trends that may pose existential threats to humanity, and
in 2017 set the so-called Doomsday clock to 2½ min-
utes to midnight—global catastrophe—the second closest
approach to midnight since the clock was introduced in
1947 (Science and Security Board, 2017).

Unambiguous evidence of ecosystem impact is of-
fered by geologists, who propose the termination of
the Holocene epoch and the beginning of the Anthro-
pocene era (Crutzen, 2006). This new interval started
approximately in 1950 during the great acceleration
period of shifting from Industrial Revolution coal use to

Journal of Nursing Scholarship, 2017; 49:6, 598–605. 599
C© 2017 Sigma Theta Tau International



Planetary Health and Nursing Kurth

multiple fossil fuel use in the 20th century, leading to
human-induced processes like global warming, ocean
acidification, air pollution, and other effects. These im-
pacts are clearly geologically identifiable in soil, ice, and
rock samples (Zalasiewicz, Williams, Steffen, & Crutzen,
2010). Overwhelmingly, the scientific consensus is that
the current global climate change warming trend is
due to human activity (National Aeronautics and Space
Administration, 2017). Globally, each of the past 3 years
were the hottest ever recorded, with 2016 and 2017
measured as the warmest ever years in the 21st century
(National Centers for Environmental Information, 2017).
Likewise, the rise in global ocean surface temperature
continues to accelerate (Reid & Beaugrand, 2012).

By the year 2100, at the present rate of climate change,
we can expect mean temperature increases of 1°C to 6°C
(Intergovernmental Panel on Climate Change, 2007) and
concomitant expected sea level rise of between 7 and
23 inches. That amount of sea level rise will displace
100 million people, triggering global migration and local
relocation of displaced persons. Sea level rise will further
disrupt agriculture, water systems, tourism, and the dis-
appearance of small island nations (Wong et al., 2014).
Even with a hypothetical present-day global reduction
in the emission of greenhouse gases, climate changes are
time lagged: greenhouse gas emitted in 2016 will not be
identifiable in changed climate until 2030. In short, tem-
perature rise and some of its unstoppable consequences
are already “baked in” to our system and future.

Climate change brings with it more frequent extreme
weather events. In 2012, Hurricane Sandy (the largest
diameter Atlantic hurricane ever recorded) made landfall
just northeast of Atlantic City, New Jersey, bringing
record rain, wind, and storm surges to the densely popu-
lated northeastern United States. In total, Sandy was the
second-costliest natural disaster in U.S. history, with costs
estimated well over $50 billion (Blake, Kimberlain, Berg,
Cangialosi, & Beven, 2012). The risks posed by extreme
weather events, climate change, and anthropogenic
impacts are societal as well as economic. Social cohesion
itself can be undermined: “The fall of the Roman Empire,
Mayan, and [others] are all testimony to the fact that ad-
vanced, sophisticated, complex, and creative civilizations
can be both fragile and impermanent” (Motesharreia,
Rivasb, & Kalnayc, 2014, p. 91). Far from a new problem,
human history is marked by both progress and innova-
tion, as well as periods of strife and forced migration.

Actuarial modeling of uncertainty and risk provides
a view into the accelerating stress of global carrying
capacity using math, statistics, and financial theory to
study future events. A U.K. government taskforce re-
cently assessed the actuarial risk of civilization collapse
by 2040, weighing the combined risk elements affecting

food shortage due to climate change, water scarcity, and
political and energy system instability (Ahmed, 2015).

In 2015, the Rockefeller Foundation and Lancet com-
mission on Planetary Health released a special re-
port, “Safeguarding Human Health in the Anthropocene
Epoch” (Whitmee et al., 2015). The organizing premise
of planetary health is that, while the global human pop-
ulation is healthier than ever before, the ecological cost
to attain this standard has required an unprecedented
and unsustainable exploitation of the planet. The Lancet
report summarized concerns that, on our current un-
sustainable trajectory, we could see a reversal of health
progress made as well as destabilized governments due to
resource scarcity and inequities.

The complexity of global systems, natural and human,
as well as the unprecedented changes underway make
difficult predictions of the exact relationship between
isolated measures of ecosystem change and health im-
pact. Nonetheless, we can anticipate some of the expected
patterns. Planetary health encompasses broad aspects of
the accelerating pressure on the global environment. Cli-
mate change—global warming and related atmospheric
phenomena—is only one parameter, but other ecosystem
changes and impairments, as summarized in Figure S1,
also have significant health impacts. The effects related to
the impairment of ecosystems may be divided into direct,
ecosystem-mediated, and indirect health impacts.

Direct health impacts of ecosystem impairment follow
acute or long-term environmental changes. Increased
flooding is expected due to combined factors of rising sea
level and cryosphere loss, extreme weather events, and
changes in precipitation. Globally, 50% of the population
lives within 37 miles of the coast. In the United States,
50% of the population is within 50 miles (Toro, 2012).
Droughts of increased severity and frequency are affect-
ing food production as well as water systems of all types.
Direct heat especially affects the elderly and vulnerable.
A 2003 heatwave in Paris caused 15,000 deaths (Canoui-
Poitrine, Cadot, Spira, & Groupe Régional Canicule,
2006). Air pollutants are now responsible for 5.5 mil-
lion excess deaths globally in 2016 (University of British
Columbia, 2016).

All regions in the United States are already experienc-
ing these direct impacts. Coastal areas are threatened by
rising sea levels and more intense storms. Midwest farm-
lands routinely experience more crop-damaging heat
waves and new or persistent pests. The U.S. West and
Southwest experience drought and wildfires.

Trends related to ecosystem-mediated health im-
pacts include the spread of vector-borne diseases like
dengue fever and malaria as mean temperatures climb.
Lyme disease is newly endemic in mid-latitudes. Men-
tal health and psychiatric issues, including trauma and
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post-traumatic stress disorder, anxiety, and depression,
may increase as individuals and social networks experi-
ence stress brought about by these changes.

Changes in food availability, cost, and quality may
result in new and widespread malnutrition (undernu-
trition, micronutrient deficiency, and metabolic disease).
Nutrition is vulnerable and subject to change as the
systems that deliver food are deeply interconnected
and dependent on many factors. Expected challenges
to nutrition include climate change, population dis-
placement, collapse of fisheries, decline of pollinators
and other wildlife, arable land degradation, and water
scarcity (S. Meyers, personal communication, 2016).
These not-entirely-predictable interactions may include
process inflection points with effects that quickly cascade
throughout systems of food production.

Indirect impacts are composed of the anthropogenic
environmental effects that lead to other health conse-
quences. New conflicts arise (Kelley, Mohtadi, Cane,
Seager, & Kushnir, 2015) or local conditions force migra-
tion. Displaced populations shift to urban areas (often to
slums, and frequently across national borders), straining
health services. Globally, at present there are more
than 65 million refugees—more than ever before—with
predictions that another 60 million in arid zones could
migrate by 2020. Increasingly, global conflicts are not
based on religious differences, but on water scarcity:
a study on the impact of heat and drought on human
behavior, inclusive of economic productivity as well
as violence, found that for each standard deviation in
temperature and rainfall, there was a 14% increase in
violence between groups, and a 4% increase in violence
between individuals (Hsiang, Burke, & Miguel, 2013).

These changes will have a disproportionate impact on
the poorest individuals, amplifying health inequities. It
has been estimated that 88% of persons facing health
consequences due to environmental threats reside in
LMICs, though HICs contribute to the problem to a much
larger extent. This is a foundational ethical problem: the
most vulnerable are the most affected. Women, children,
the elderly, marginalized communities, and those suffer-
ing from mental disorders—more broadly, LMICs—are
feeling these pressures sooner and more intensely than
HICs. Improving health for vulnerable people is a goal
that is foundational to nursing.

Health System Resilience

A green economy and health system are not only
necessary but economically viable. The shift toward clean
energy and the sustainable use of life-giving resources
and systems would bring benefits to the world and

the United States. Clean energy can create competitive
advantage and create jobs: China, for instance, is the
world’s leading producer of renewable energy, with
double the generation of the United States (Forsythe,
2017). These changes can result in improved health and
other financial savings. Broad agreement among coun-
tries in the Paris Climate Agreement (with the notable
exceptions of Syria, Nicaragua, and the United States)
indicates growing understanding of the importance of
this issue (United Nations Framework Convention on
Climate Change [UNFCCC], n.d.). Some economic mod-
els indicate that countries can experience a net gain in
economic terms from almost all actions needed to meet
the Paris Climate Agreement’s global warming limit of no
more than 2°C above pre-industrial levels (Green, 2015).

Hallmarks of health system resiliency include “the
capacity of health actors, institutions, and populations
to prepare for and effectively respond to crises; maintain
core functions when a crisis hits; and, informed by
lessons learned during the crisis, re-organize if conditions
require it” (Kruk, Myers, Varpilah, & Dahn, 2015,
p. 1910). Models of resiliency provide a framework for
the design and implementation of the healthcare system,
given anticipated planetary health stresses. The health-
care workforce, especially nurses and midwives, are
central to this framework of resilient and strengthened
health systems. The opportunity is significant, with em-
ployment in the health sector viewed as counterforce to
the world’s growing inequalities in income (Chan, 2015).

As ecosystem-stress-induced changes occur, health
systems need to anticipate and plan for them (e.g., see
Figure S2). Questions to ask include how intersectoral
your health system is (e.g., does it work closely with
health departments?); how well defined and reachable
and teachable are the patients in the health system catch-
ment area (e.g., can older or chronically ill patients who
might need cooling center support during a heatwave be
mobilized?); and how might some of the coming changes
look in daily work life in health systems? Nurses as
leaders should consider their own health system settings
for each of the direct, indirect, and ecosystem-mediated
health factors, outline impacts, and develop anticipatory
plans (Crimmins et al., 2016).

Nurses can lead local and regional adaptation efforts,
partnering with local decision makers in the identifica-
tion of at-risk populations, the creation of emergency
plans, and monitoring. In the clinical environment,
as well as in community health roles, nurses provide
direct guidance to patients and families. Nurses manage
and prepare health facilities and can lead efforts to
anticipate surges in demand in emergency departments
and outpatient facilities, as well as to make emergency
action plans to develop ready access to generators and
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emergency transport (Sayre, Rhazi, Carpenter, & Hughes,
2010).

Nurses and midwives can lead efforts for sustainabil-
ity in the healthcare industry as well, identifying and
encouraging sustainable practices within their practice
domains and hospitals (e.g., Healthier Hospitals Initia-
tive, Global Green and Healthy Hospitals, Health Care
Without Harm, Alliance of Nurses for Healthy Envi-
ronments). Sattler has written on nurses’ leadership in
lessening the significant ecological footprint of medi-
cal centers and the establishment of nurse-led “green
teams” (Choiniere, 2011). Improvements in efficiency of
food service (less meat, locally sourced), waste manage-
ment (reduce-reuse-recycle or incineration alternatives),
or transportation (avoidance of unnecessary trips, use of
local suppliers) by leadership of nurses and midwives in
local health systems can be effective (Sayre et al., 2010).
Finally, accrediting bodies could significantly encourage
widespread adoption by incorporating these standards in
their review work.

Within a resilient healthcare system, individual actors
themselves also must develop resiliency. Resilient nurses
(International Council of Nurses, 2016) possess adapt-
ability, confidence, purposefulness, and social support
(Cooper, 2012). Nurses and midwives take care of the
health system, but also need to take care of themselves,
before, during, and after health crises.

Though planetary health as a multidisciplinary area
of research is relatively new, nursing has been thinking
about and leading in this area generally (see Table S1).
Environmental nursing offers an important legacy,
though planetary health issues are now broader than
health solely in one’s workplace or immediate environs.

The powerful Precautionary Principle from the Ameri-
can Nurses Association (ANA) “challenges nurses to pro-
tect those who are most vulnerable, those who are least
powerful, and those who are the earth’s future genera-
tions” (ANA, 2007, p. 19). The current mode of thinking
about environmental matters asks, “How much harm is
allowable?” but the precautionary approach asks to con-
sider instead, “How can we meet our goals in the least
harmful way? How can we protect public health and the
environment?” (ANA, 2003).

A Call to Action

It falls to nurses and midwives, the most numerous
and arguably most patient-centered component of the
health workforce, to assume a leadership role in ad-
dressing planetary health. Leadership begins with educat-
ing ourselves, students, staff, patients, and communities.
Engagement in political and policy processes are

needed—and can take many forms. Even small measures
may have impact. Local level sustainability and readiness
is meaningful at one’s university, hospital, and or health
system levels.

� Learning—and teaching—about planetary health is a
key productive action. The collective changes pos-
sible with law and policy changes—in short, better
governance—are necessary to limit further harm.

� Communication about planetary health matters re-
quires special care to keep emotions even keeled and
avoid an apocalyptic focus. Just as gain-framed mes-
sages are demonstrably more effective in health pre-
vention strategies for individuals, prevention in the
planetary health domain can include emphasis on im-
proved economies, jobs, population health, and social
justice.

� Finding common ground (leveraging beliefs, telling
personal stories; see Figure S3) with an audience im-
proves message receptivity. New research indicates
“that it is possible to pre-emptively protect (‘inoculate’)
public attitudes about climate change against real-
world misinformation” (van der Linden, Leiserowitz,
Rosenthal, & Maibach, 2017, p. 1). Nurses in educa-
tional, community, and clinical leadership roles can
provide listeners with information about the nature of
disinformation campaigns and why certain parties seek
to confuse their audiences. This is the sort of health
promotion (“inoculation”) work in which nurses and
midwives excel.

� The formal and continuing education of nurses and
midwives must keep pace with the changing con-
ditions, evolving science, and higher levels of en-
gagement from populations and patients in planetary
health matters. Medical and public health curricula
have made shifts to include climate change and health
matters. Nursing curricula are arriving: the Global
Consortium on Climate and Health Education (n.d.),
a collaborative of nursing, public health, and medical
schools formed in 2017, is developing interprofessional
curricula on climate change and health.

� Survey data show that Americans are concerned about
global warming. A Yale survey in late 2016 shows
the proportion of Americans “alarmed” about climate
change has grown, and the proportion of “dismissives”
has shrunk, such that alarmed individuals are now
double the number of dismissives (see Figure S4; Yale
Program on Climate Change Communication, 2016).

� Green technology is an economic growth area.
Economies based on wisely used, sustainable, and re-
newable sources of energy appear ready to thrive.
Fossil fuel availability will peak then decline, creating
potential market gaps for prepared leaders and nations
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to lead the green energy transition, enhancing the re-
siliency of cities, and making food and water systems
sustainable. Embracing a planetary health mindset can
challenge, renew, and unite us.

� Pay attention to what narratives and stories we tell
ourselves: “If we don’t transition quickly to a sus-
tainable way of life, humanity is doomed!” or rather,
“We are transitioning to a more sustainable and re-
silient way of life that will offer tremendous benefits to
humanity” (Frumkin, 2017; Hunter, Frumkin, & Jha,
2017).

Nurses are essential to every solution that will improve
the health of the planet, with implications for the devel-
opment and use of the global healthcare workforce, for
research, and for practice. Nurses help plan and build re-
silient health systems, but in order to develop health be-
yond health care, nurses must move into expanded roles,
working with other sectors and individuals, to support
the development of resilient communities.

The science, techniques, and interventions useful in
patient-level health promotion are uniquely understood
by nurses and midwives. These selfsame tools can in-
spire and illuminate health promotion of the planet and
the critical systems on which human existence depends.
Safeguarding human health requires a healthy planet.
The changes we make as individuals are useful, though
as trusted clinicians, scholars, and leaders, those changes
also can inspire and educate others (Whitmee et al.,
2015). The magnitude of our jewel of a planet’s health
crisis is enormous. But the timeliness, impact, and scale
of the solutions that nurses and midwives will muster
could evince the very best of our professional—and
human—potential.

Clinical Resources
� Health Care Without Harm. https://www.noharm.

org/
� Alliance of Nurses for Healthy Environments.

http://www.envirn.org

References

Ahmed, N. (2015). Scientific model supported by UK Government

Taskforce flags risk of civilisation’s collapse by 2040. INSURGE

intelligence. Retrieved from https://medium.com/insurge-

intelligence/uk-government-backed-scientific-model-

flags-risk-of-civilisation-s-collapse-by-2040-4d121e455997

American Nurses Association. (2003). Nursing’s social policy

statement (2nd ed.). Silver Spring, MD: Nursesbooks.

org

American Nurses Association. (2007). ANA’s Principles of

Environmental Health for Nursing Practice with

Implementation Strategies. Retrieved from

http://www.nursingworld.org/MainMenuCategories/

WorkplaceSafety/Healthy-Nurse/ANAsPrinciplesof-

EnvironmentalHealthforNursingPractice.pdf

Bank, T. W. (2010). Cities and climate change: An urgent agenda.

Retrieved from http://siteresources.worldbank.org/

INTUWM/Resources/340232-1205330656272/

CitiesandClimateChange.pdf

Blake, E. S., Kimberlain, T. B., Berg, R. J., Cangialosi, J. P., &

Beven, J. L. (2012). Tropical cyclone report Hurricane Sandy.

Retrieved from http://www.nhc.noaa.gov/data/

tcr/AL182012_Sandy.pdf

Brown, T. M., Cueto, M., & Fee, E. (2006). The World Health

Organization and the transition from “international” to

“global” public health. American Journal of Public Health,

96(1), 62–72.

Canoui-Poitrine, F., Cadot, E., Spira, A., & Groupe Régional

Canicule. (2006). Excess deaths during the August 2003

heat wave in Paris, France. Revue d’Epidemiologie et de Sante

Publique, 54(2), 127–135.

Case, A., & Deaton, A. (2015). Rising morbidity and mortality

in midlife among white non-Hispanic Americans in the

21st century. Proceedings of the National Academy of Sciences,

112(49), 15078–15083.

Chan, M. (2015). WHO Director-General addresses ministerial

meeting on universal health coverage. Keynote address at the

Ministerial Meeting on UHC: the Post-2015 challenge. Retrieved

from http://www.who.int/dg/speeches/2015/

singapore-uhc/en/

Chetty, R., Stepner, M., Abraham, S., Shelby, L., Scuderi, B,

Turner, N., . . . Cutler, D. (2016). The association between

income and life expectancy in the United States,

2001–2014. Journal of the American Medical Association,

315(16), 1750–1766.

Choiniere, D. (2011). The greening of a major medical center.

Interviewed by Barbara Sattler. American Journal of Nursing,

111(4), 60–62.

Cooper, R. (2012). Resilience training. Retrieved from http://

www.robertsoncooper.com/how-we-do-it/our-solutions/

resilience-training-overview/resilience-training

Crimmins, A., Balbus, J., Gamble, J. L., Beard, C. B., Bell,

J. E., Dodgen, D., . . . Ziska, L. (Eds.). (2016). The impacts of

climate change on human health in the United States: A scientific

assessment. Washington, DC: U.S. Global Change Research

Program. https://doi.org/10.7930/J0R49NQX

Crutzen, P. J. (2006). The “Anthropocene.” In E. Ehlers &

T. Krafft (Eds.), Earth system science in the Anthropocene

(pp. 13–18). Berlin, Germany: Springer.

Dabla-Norris, E., Kochhar, K., Suphaphiphat, N., Ricka, F., &

Tsounta, E. (2015). Causes and consequences of income

inequality: A global perspective. Washington, DC:

International Monetary Fund. Retrieved from https://

www.imf.org/external/pubs/ft/sdn/2015/sdn1513.pdf

Journal of Nursing Scholarship, 2017; 49:6, 598–605. 603
C© 2017 Sigma Theta Tau International

https://www.noharm.org/
https://www.noharm.org/
http://www.envirn.org
https://medium.com/insurge-intelligence/uk-government-backed-scientific-model-flags-risk-of-civilisation-s-collapse-by-2040-4d121e455997
https://medium.com/insurge-intelligence/uk-government-backed-scientific-model-flags-risk-of-civilisation-s-collapse-by-2040-4d121e455997
https://medium.com/insurge-intelligence/uk-government-backed-scientific-model-flags-risk-of-civilisation-s-collapse-by-2040-4d121e455997
http://www.nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-Nurse/ANAsPrinciplesofEnvironmentalHealthforNursingPractice.pdf
http://www.nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-Nurse/ANAsPrinciplesofEnvironmentalHealthforNursingPractice.pdf
http://www.nursingworld.org/MainMenuCategories/WorkplaceSafety/Healthy-Nurse/ANAsPrinciplesofEnvironmentalHealthforNursingPractice.pdf
http://siteresources.worldbank.org/INTUWM/Resources/340232-1205330656272/CitiesandClimateChange.pdf
http://siteresources.worldbank.org/INTUWM/Resources/340232-1205330656272/CitiesandClimateChange.pdf
http://siteresources.worldbank.org/INTUWM/Resources/340232-1205330656272/CitiesandClimateChange.pdf
http://www.nhc.noaa.gov/data/tcr/AL182012_Sandy.pdf
http://www.nhc.noaa.gov/data/tcr/AL182012_Sandy.pdf
http://www.who.int/dg/speeches/2015/singapore-uhc/en/
http://www.who.int/dg/speeches/2015/singapore-uhc/en/
http://www.robertsoncooper.com/how-we-do-it/our-solutions/resilience-training-overview/resilience-training
http://www.robertsoncooper.com/how-we-do-it/our-solutions/resilience-training-overview/resilience-training
http://www.robertsoncooper.com/how-we-do-it/our-solutions/resilience-training-overview/resilience-training
https://doi.org/10.7930/J0R49NQX
https://www.imf.org/external/pubs/ft/sdn/2015/sdn1513.pdf
https://www.imf.org/external/pubs/ft/sdn/2015/sdn1513.pdf


Planetary Health and Nursing Kurth

Forsythe, M. (2017, January 2). China aims to spend at least

$360 billion on renewable energy by 2020. Retrieved from

https://www.nytimes.com/2017/01/05/world/asia/china-

renewable-energy-investment.html

Frumkin, H. (2017). What is planetary health and why now.

Presented at the Annual Meeting on Planetary Health and

GeoHealth, April 28–30, 2017, Boston, MA. Retrieved from

https://planetaryhealthannualmeeting.files.wordpress.com/

2017/04/frumkinplanetary-health-overview-boston-04-

2017.pdf

Global Consortium on Climate and Health Education. (n.d.).

Consortium on climate and health education: Mission. Retrieved

from https://www.mailman.columbia.edu/research/

global-consortium-climate-and-health-education/mission

Green, F. (2015). Nationally self-interested climate change

mitigation: A unified conceptual framework. Centre for Climate

Change Economics and Policy Working Paper No. 224;

Grantham Research Institute on Climate Change and the

Environment Working Paper No. 199. Retrieved from

http://www.lse.ac.uk/GranthamInstitute/wp-content/

uploads/2015/07/F_Green_Nationally_Self_Interested_

Climate_Change_Mitigation.pdf

Griggs, D., Stafford-Smith, M., Gaffney, O., Rockström, J.,
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Abstract

Purpose: Climate change is an emerging challenge linked to negative out-
comes for the environment and human health. Since the 1960s, there has been
a growing recognition of the need to address climate change and the impact
of greenhouse gas emissions implicated in the warming of our planet. There
are also deleterious health outcomes linked to complex climate changes that
are emerging in the 21st century. This article addresses the social justice issues
associated with climate change and human health and discussion of climate
justice.
Organizing Construct: Discussion paper.
Methods: A literature search of electronic databases was conducted for arti-
cles, texts, and documents related to climate change, climate justice, and hu-
man health.
Findings: The literature suggests that those who contribute least to global
warming are those who will disproportionately be affected by the neg-
ative health outcomes of climate change. The concept of climate jus-
tice and the role of the Mary Robinson Foundation—Climate Justice are
discussed within a framework of nursing’s professional responsibility and
the importance of social justice for the world’s people. The nursing pro-
fession must take a leadership role in engaging in policy and advocacy
discussions in addressing the looming problems associated with climate
change.
Conclusions: Nursing organizations have adopted resolutions and engaged in
leadership roles to address climate change at the local, regional, national, and
global level. It is essential that nurses embrace concepts related to social justice
and engage in the policy debate regarding the deleterious effects on human
health related to global warming and climate change. Nursing’s commitment
to social justice offers an opportunity to offer significant global leadership in
addressing the health implications related to climate change.
Clinical Relevance: Recognizing the negative impacts of climate change on
well-being and the underlying socioeconomic reasons for their disproportion-
ate and inequitable distribution can expand and optimize the profession’s role
in education, practice, research, and policy-making efforts to address climate
change.

Climate change represents an urgent global health and
environmental health challenge that requires the engage-
ment, advocacy, and leadership of the nursing profes-
sion to mitigate the health effects on the world’s people.

As Lemery, Williams, and Farmer (2014) note regarding
climate change and its deleterious impact on our global
community:
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The people who will suffer most are those who were
most vulnerable to begin with, living in regions of
the world with perilous human security, pervasive
poverty, little fulfillment of human rights, geographic
disadvantage, and contributing the least to greenhouse
gas emissions. It is in these places that the threat-
multiplying effects of climate change will denigrate
human dignity, health, and potential the most. It
is in these same disadvantaged settings that fragile
health systems are least able to cope with the increased
demands they will face. (p. 2)

In 1992, the World Health Organization (WHO) de-
veloped a report, Our Planet, Our Health: Report of the
WHO Commission on Health and the Environment. This
report suggested that environmental health is linked with
human health, quality of life, and physical, chemical,
biological, and social as well as psychological problems
in the environment; environmental health is aimed at
addressing the theory and practice of assessing, correct-
ing, controlling, and preventing those factors in the envi-
ronment that can potentially adversely affect the health
conditions of current and future populations. More re-
cently, the WHO (2012) noted that there is overwhelm-
ing evidence linking human activities to climate change,
which in turn has serious implications for public and en-
vironmental health. Globally, the nursing profession has
a leading policy and advocacy role in addressing the se-
quelae of climate change due to extreme weather events,
climatic changes that affect food and water supplies, and
ecosystem changes. The WHO (2012) notes that climate
and weather have a serious impact on health. As a re-
sult, increased deaths in heat waves and in natural disas-
ters as a result of more volatile weather patterns, as well
as changing patterns of life-threatening vector-borne dis-
eases such as malaria, are occurring. In addition, these
changes have increased the prevalence of existing and
emerging infectious diseases.

Climate change is well known to adversely affect
the social and environmental determinants of health—
particularly access to food, clean air, and water. Nightin-
gale’s (1859) prescient views on the importance of pure
air, water, light, drainage, and cleanliness are as impor-
tant in the 21st century as when her ideas were first in-
troduced in Notes on Nursing over 150 years ago. Most
notably, Nightingale understood that areas with weak
health infrastructure and areas of conflict were particu-
larly vulnerable to negative health consequences. In our
contemporary global community, we are witnessing the
negative sequelae of the anthropogenic effects of green-
house gas emissions and resulting global warming. More-
over, as Levy and Patz (2015) note, “climate change—
the global climate crisis—may be the defining moral

issue of the 21st century” (p. 311).Thus, the purpose of
this article is to summarize selected nursing policy posi-
tions on climate change and climate justice and exam-
ine the role of nursing in developing a climate justice
agenda.

From a nursing perspective, leading nurse experts have
discussed the essential role of nurses in addressing cli-
mate change. Goodman (2013) urged that nurses must
engage in a personal commitment to environmental is-
sues and further the understanding of climate change and
its health consequences. Anåker, Nilsson, Holmner, and
Elf (2015), in a qualitative study examining nurses’ per-
ceptions of climate change and their role in sustainable
development, found that there is an incongruence be-
tween climate and environmental issues and nurses’ daily
work; and that public health work is regarded as a health
co-benefit of climate change mitigation and is an impor-
tant role for all nursing professionals.

Overview of Climate Change

Environmental and Health Consequences of
Climate Change

The WHO (2014a, 2014b) estimated that climate
change is expected to cause approximately 250,000 ad-
ditional deaths per year between 2030 and 2050: 38,000
due to heat exposure in elderly people; 48,000 due to di-
arrheal disease; 60,000 due to malaria; and 95,000 due to
childhood undernutrition. Additional negative outcomes
include unintentional injuries related to coastal and
inland flooding, droughts, and fires, with the greatest
areas impacted in resource-limited countries. The health
impacts of climate change occur in several key areas:
exposure to temperature extremes; extreme weather
events and related disasters; the effects of air pollution;
lack of access to food and water; vector-borne and
zoonotic diseases; and ozone depletion. The result-
ing deleterious effects are detrimental to the social,
economic, and health circumstances of populations
worldwide. The Intergovernmental Panel on Climate
Change (IPCC, 2007a, 2007b, 2007c, 2007d) projected
that the future burden of disease related to climate
change will include increases in diarrheal diseases and
malnutrition as global warming affects access to clean
water and less available arable land. Vector-borne dis-
eases such as malaria, dengue, and Zika are sensitive
to climate change and are expected to increase in
tropical areas. The effects of air pollution are a major
health threat in numerous countries and are directly
linked to deleterious effects on cardiac and respiratory
health.
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With regard to exposure to temperature extremes,
the most vulnerable, including the young, elderly, and
those living in areas of the world without the ability to
mitigate the effects of extreme high or low tempera-
tures, are disproportionately affected. Extreme weather
events, including floods, droughts, fires, hurricanes, ty-
phoons, and severe storms, have increased due to cli-
mate change and global warming. These disasters lead to
health-related consequences for communities worldwide;
namely access to food and water, one of the most fun-
damental human needs, has been critically impacted by
global warming and climate change. In addition, droughts
and lack of access to water have affected the ability to
support agriculture and livestock farming. Salt water in-
trusion poses an enormous threat for island nations and
coastal communities, while communities along rivers also
struggle with water intrusion worldwide. These critical
problems leave communities struggling to support their
populations and are linked with conflict and war glob-
ally. Table 1 presents an overview of health concerns
related to climate change developed by the Canadian
Nurses Association (Canadian Nurses Association [CAN],
2008a, 2008b).

The Political Landscape of Climate Change

Climate change emerged as a concern in the 1960s,
when greenhouse gases were found to contribute to air
pollution and warming of the planet, and were linked to
negative sequelae for human health. On December 12,
2015, the parties to the United Nations (UN) Framework
Convention on Climate Change (UNFCCC) attending the
UN Climate Change Conference in Paris reached a land-
mark agreement in the two decade–long efforts to address
global climate change. The agreement, known as the 21st
session of the UNFCCC Conference of the Parties or COP
21, was reached with the presence of 150 presidents and
prime ministers—the largest ever gathering of heads of
state in Paris. The Paris Agreement was the most recent
step in the evolution of the UN’s role in climate change,
which began in 1992 with the adoption of the Climate
Change Framework Convention. Subsequently, in 1997,
the Kyoto Protocol was developed and included bind-
ing emissions targets for developed countries; however,
several countries, including the United States, did not
sign on to binding emissions. In 2009, the Copenhagen
Accord, and in 2010, the Cancun Agreements were
promulgated. Thus, progress was made toward wider
participation of countries in setting binding targets to
keep average warming no more than 2°C above pre-
industrial levels. The Durban Platform for Enhanced
Action in 2011 led to further progress toward the

Table 1. Health Concerns Related to Climate Change

Health concern Examples of health vulnerabilities

Temperature-related morbidity

and mortality

Cold and heat-related illness

Respiratory and cardiovascular

illness

Increased occupational health

risks

Effects of extreme weather events Damage to public health

infrastructure

Injuries and illnesses

Social and mental health stress

due to disasters

Occupational health hazards

Population displacement

Effects related to air pollution Exposure to outdoor and indoor

air pollutants and allergens

Asthma and other respiratory

diseases

Heart attack, stroke and other

cardiovascular diseases

Cancer

Effects of water- and food-borne

contamination

Diarrhea and intoxication caused

by chemical and biological

contaminants

Effects of exposure to ultraviolet

rays

Skin damage and skin cancer

Cataracts

Disturbed immune function

Population vulnerabilities in rural

and urban communities

Seniors

Children

Chronically ill people

Low-income and homeless people

Northern residents (Canadian

north area)

Disabled people

People living on the land

Socio-economic impacts on

community health and

well-being

Loss of income and productivity

Social disruption

Diminished quality of life

Increased costs for health care

Health effects of mitigation

technologies

Reprinted with permission of the Canadian Nurses Association (2005,

2008).

achievements made in Paris in 2015. A subsequent
meeting in Warsaw sought to hold nations account-
able for achievable goals to reduce global warming
prior to the Paris conference. The outcomes of the
Paris Agreement reaffirm the goal of keeping average
warming below 2°C, while also urging countries to
pursue efforts to limit at 1.5°C—a more ambitious goal
that would further limit the vulnerability to climate
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impacts of developing countries. The Paris Agreement
also articulates two long-term emission goals: first, that
all parties acknowledge a peaking of emissions as soon
as possible; and second that a goal of net greenhouse
gas neutrality be achieved. Unfortunately, U.S. Presi-
dent Donald Trump announced in January 2017 that
the US would be withdrawing from the Paris Climate
Agreement—one of only three countries that include the
US, Syria, and Nicaragua—who will not abide by the
agreement.

What Is Climate Justice?

Climate justice is a concept that refers to the eth-
ical and human rights issues that occur as a result
of climate change. The issues of justice—particularly
social justice, environmental justice, and advocacy—are
integrally linked to the movement to address climate
change. Inherent in the concept of climate justice is
the recognition that those least responsible for climate
change experience the greatest negative impacts to their
well-being. Lindley et al. (2011) noted that the impact
of extreme climate events is not limited to loss of life,
loss of income and property, and deleterious health
consequences. They identify “important losses in central
dimensions of well-being in themselves” (p.7), such as
disruption of children’s education, loss of control of daily
routines, and irreplaceable loss of memorabilia, that
when not taken into consideration results in a serious
underestimation of the loss of well-being in the broader
sense.

As Preston et al. (2014) contend, vulnerability to neg-
ative impacts of climate change is unequally distributed
and is influenced by a combination of personal (e.g.,
age, health status), social (gender, income, strength of
social networks), and environmental factors. Moreover,
they point out that those who are most vulnerable tend
to have limited or no voice in policy decisions and
pay more proportionally to implement policies that out-
line adaptive and mitigation strategies (Preston et al.,
2014). This notion applies to people and places glob-
ally. While it is clear that the well-being of those living
in resource-challenged countries is negatively affected by
climate change, it is equally important to note that peo-
ple and communities in resource-rich countries, for ex-
ample, tribal communities and communities of color, are
also vulnerable (Cleetus, 2015). Assessing for and un-
derstanding the nature of the vulnerabilities to climate
change and extreme weather events as they relate to spe-
cific populations is essential to create socially just policies,
which acknowledge and give voice to the most vulnerable
(Preston et al., 2014) and strengthen climate resilience in
vulnerable communities (Cleetus, 2015).

Mary Robinson Foundation—Climate Justice

Mary Robinson, former President of the Republic of
Ireland from 1990 to 1997 and former UN High Commis-
sioner for Human Rights from 1997 to 2002, launched
global efforts to address the warming of the planet and
the impact of climate change on health, development,
and global communities. The vision of the Mary Robin-
son Foundation—Climate Justice (MRFCJ) is to engage
in a people-centered, developmental approach, the bases
for which are global justice and equity, to advance
climate justice and effectively address the impact of cli-
mate change (MRFCJ, n.d.). The MRFCJ focuses on three
key areas: human rights and climate change, women’s
leadership on gender and climate change, and future gen-
erations. These areas are uniquely addressed by the foun-
dation through the following activities.

Human rights and climate change. The MRFCJ
suggests that energy is fundamental to achieving develop-
ment goals related to poverty, health outcomes, and in-
creased productivity and economic growth. This goal aims
to achieve stabilization in climate change by addressing
the impacts of climate change and the outcomes related
to poverty, deleterious effects on health, and reduction in
economic growth. These challenges are already occurring
in many global areas due to warming of the planet, lack
of access to water, and other negative outcomes. Global
policies that are aimed at climate stabilization and in-
creased access to sustainable energy are urgently needed
so that the burden and benefits of our climate are shared
equitably. The nursing profession should engage in efforts
to advocate for sustainable energy and energy conserva-
tion. Increased emphasis on nursing’s role in becoming
involved in and supporting conservation and energy sus-
tainability is urgently needed.

Equity and climate justice. Equity and cli-
mate justice are inherently linked in considering how
resource-rich countries profoundly impact climate
change, while resource-poor countries disproportion-
ately bear the burden and health consequences. Poverty,
disenfranchisement, and gender are issues that we must
confront and that the nursing profession is committed
to on behalf of the world’s people and in seeking justice
regarding climate change. Given the inter-relationship
between health, equity, and the impacts of climate
change, achieving global health equity requires that the
nursing profession engage in seeking climate justice.

A major area of equity that the MRFCJ addresses is
the basic human right to sufficient food for the world’s
people. The foundation notes that current food produc-
tion systems are not sustainable for the 21st century and
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beyond. Food and nutrition security are addressed as crit-
ical in mitigation and adaptation to climate change and at
the heart of equity and climate justice. The Foundation
believes addressing climate change and achieving sustain-
ability in the global food system must be recognized as
dual imperatives (MRFCJ, n.d.).

Women’s leadership on gender and climate
change. Women and young girls are disproportionately
burdened by climate change, in large part because their
basic human rights continue to be denied. Therefore,
gender issues and gender equality are inextricably link-
ing to climate justice. A recent WHO (2014a) docu-
ment, “Gender, Climate Change, and Health,” discusses
the evidence that many of the negative health conse-
quences related to climate change show these gender
differentials. In many societies, women and girls are re-
sponsible for providing food and obtaining water for the
family. As such, a greater proportion of women and
girls die as a result of extreme weather events and suf-
fer from nutritional deficiencies and health burdens as-
sociated with traveling to fetch water than do men.
Additionally, an increasing lack of access to water as
a result of drought conditions necessitate lead girls to
travel further distances to obtain potable water, which
prevents them from going to school and obtaining an
education.

The MRFCJ recognizes that women must be better
represented in policy decision making related to climate
change to insure that these policies are gender sensi-
tive. Therefore, the Foundation’s work is focused on
strengthening women’s leadership roles in climate justice
discussions. The nursing profession has served as a vocal
advocate of the issues of women throughout its history as
well as in our contemporary society and should continue
to advance the health and well-being of women and girls
globally.

Future generations. The final focus of the work
of the MRFCJ is the recognition and promotion of the
principle of intergenerational equity, the idea that the
action or inaction of the current generation can jeop-
ardize the rights and well-being of future generations.
Specific strategies were proposed: to create a UN insti-
tutional body whose main role would be to speak for fu-
ture generations to ensure that welfare of those yet to
be born is taken into consideration in future policy de-
cisions and to avoid “myopic policy making” (MRFCJ,
n.d.); to strengthen youth participation and ensure that
youth from both resource-rich and resource-challenged
countries are included; and that the concept of inter-
generational equity is considered in all efforts since it is
consistent with a climate justice approach linking human

Table 2. Mary Robinson Foundation—Climate Justice (n.d.)

Respect and protect human rights

Support the right to development

Share benefits and burdens equitably

Ensure that decisions on climate change are participatory, transparent

and accountable

Highlight gender equality and equity

Harness the transformative power of education for climate stewardship

Use effective partnerships to secure climate justice

rights and development to safeguard the rights of the
most vulnerable and sharing the burdens and benefits
of climate change (MRFCJ, 2013). It is essential that ef-
forts include the effective participation of young people—
including our millennial generation of nurses—and en-
gage their contributions to climate policy decision making
and analyses of the health issues that are occurring due
to climate change.

MRFCJ Principles of Climate Justice

The MRFCJ identified seven key principles of climate
justice that have relevance for our global society and the
nursing profession (MRFCJ, n.d.; Table 2). The principles
of the MRFCJ provide a framework for the discussion of
potential strategies to address climate injustice and ad-
vance the rights of global populations who are dispropor-
tionally affected by climate change. These principles can
inform and advance the profession’s efforts to advocate
for those affected by climate change. Specifically, their
implications for health policy and for nursing’s response
to the injustices associated with climate change are
explored.

Principle One: Respect and protect human
rights. The first principle focuses on advancing respect
and protection of human rights. This principle is also
embedded in the American Nurses Association (ANA,
2015) “Code of Ethics for Nurses with Interpretive
Statements,” CNA (2008a) “Code of Ethics for Registered
Nurses,” and the International Council of Nurses (2012)
“Codes of Ethics for Nurses,” among others. Thus,
the principle on advancing respect and human rights
related to climate justice promulgated by the MRFCJ
is an extension of a principle addressed globally by the
nursing profession. The challenges that have emerged
due to climate change pose new opportunities to address
the environmental health issues that are occurring and
which may limit human rights of the disenfranchised.
Case in point: an increase in vector-borne illnesses due
to climate change already poses health challenges that
disproportionally affect the most poor. The increase
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in chikungunya, which has now emerged in areas of
the world where this mosquito-borne illness was never
prevalent, is one example. An increase in malaria preva-
lence globally also is a growing challenge due to increases
in mosquito-borne illness due to climate change. Most
recently, the emergence of the Zika virus which is spread
to people primarily through the bite of an infected Aedes
aegypti species mosquito, has become a major public
health challenge. Zika virus has evolved into a major
health concern for women and neonates related to
negative pregnancy outcomes, including neonatal mi-
crocephaly and other brain abnormalities. Recently both
the Pan American Health Organization (PAHO, 2016)
and the Centers for Disease Control and Prevention
(CDC, 2016) have issued alerts regarding women and
pregnancy due to dramatic increases in these negative
birth outcomes—with the spread of the mosquito as a
vector that may also be linked with climate change.

A second challenge that poses an enormous threat to
human rights is the loss of arable land due to droughts
and warming of the planet and the resultant lack of
access to food and nutrition. A National Public Radio
(2013) broadcast addressed the challenges of drought
and food insecurity as a critical factor in the emergence
of conflict and war in Syria’s disenfranchised farming
populations. Subsequently, farmers relocated to cities
in Syria where lack of opportunity fueled both the
Syrian conflict and the current migrant crisis across
Europe. From a social justice perspective again, those
least responsible for climate change were dispropor-
tionately affected and subsequently dislocated from
homes and their livelihood and continue to suffer
immeasurably.

Principle 2: Support the right to development.
The second principle urges support for the right to devel-
opment and the intersection with climate justice. As the
MRFCJ (n.d.) suggests:

The vast gulf in resources between rich and poor,
evident in the gap between countries in the North and
South and also within many countries (both North
and South) is the deepest injustice of our age. This
failure of resource-fairness makes it impossible for
billions of humans to lead decent lives, the sort of
life-opportunities that a commitment to true equality
should make an absolute essential.

There are numerous nursing organizations that engage
in the critical dialogue regarding global and public health
issues, including the Honor Society of Nursing, Sigma
Theta Tau International; the ANA; the CNA; and the
International Council of Nurses, as well as the broader

efforts of the American Public Health Association, Physi-
cians for Social Responsibility, the UN, and the WHO.
More recently, religious leaders such as Pope Francis
of the Roman Catholic Church have entered into the
dialogue related to climate change. In his 2015 encyclical
on the environment, Laudato Si, Pope Francis urges that
humanity address the destruction to the environment
and the world’s people and the broad implications re-
lated to the burgeoning demands due to environmental
degradation.

Third Principle: Share benefits and burdens
equitably. The third principle aims to share burdens
and benefits of climate change and climate justice. For
example, the populations of Africa are disproportionately
affected by climate shifts and lack of access to water. As
previously mentioned, this problem also affects the abil-
ity of women and girls to access educational opportuni-
ties, further burdening their societies and the health of
families and communities. The impact of hurricanes, ty-
phoons, floods, and droughts poses looming threats to the
health of the world’s populations. Flooding poses both
emergency health consequences and long-term health
threats as evidenced by Hurricane Katrina in New Orleans
and recent flooding and typhoons in the Philippines, as
examples. Island nations are well known to be at great
risk due to salt water intrusion, which affects agricul-
ture and other aspects of daily life. These environmental
health disasters and challenges disproportionately affect
the poor, vulnerable, and disenfranchised.

Fourth Principle: Ensure that decisions on cli-
mate change are participatory, transparent, and
accountable. The fourth principle of the MRFCJ aims
to ensure that decisions on climate change are participa-
tory, transparent, and accountable. The nursing profes-
sion can engage in this important effort by promulgating
white papers and position statements about nursing’s
health policy work related to climate change. Nursing has
a vital role in advancing the health of the world’s people.
When considering the future needs and health challenges
of our global community and future generations, the
profession must explicitly recognize climate change and
identify and articulate its deleterious effects on human
health and well-being. There are many areas of the
world, for example, where environmental pollution
from greenhouse gases is the leading cause of respiratory
ailments and cardiovascular health issues. Nurses, who
represent the largest group of healthcare workers world-
wide, see these effects firsthand, often among those most
vulnerable, such as the poor, young, elderly, or female,
whose circumstances are often not considered in policy
decisions. Nurses are in a key position to contribute to
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just policy making by lending voice to those who suffer
these inequities. In the 21st century and beyond, if cli-
mate change is not addressed in a participatory manner,
then these health issues will continue to threaten the
vast majority of the world’s people, but particularly
the most vulnerable—the poor, the young, and the
elderly.

Principle Five: Highlight gender equality and
equity. The fifth principle addresses the importance
of gender equality and equity. Similar to the UN
Millennium Development Goal 3: Promote Gender
Equality and Empower Women, this principle links the
lack of equality of women with the evolving challenges
related to climate change and climate justice. According
to the environmental website, Ecowatch (2015), since
2010, 20 million of the 26 million people worldwide who
have been displaced by the effects of climate change are
women and girls, who also make up the greatest percent-
age of the world’s poor. Climate change is also leading
to food insecurity and both undernutrition and obesity
due to unhealthy food availability, thus contributing to
increased rates of diabetes, cardiovascular disease, and
other health issues. Further, Ecowatch (2015) noted that
women farm 60% to 80% of household food in resource-
limited countries where extreme climate conditions have
led to lack of water and shortages of crops. However,
although women continue to be disproportionately af-
fected, they have the potential to be agents of change
to address climate change. UN studies have demonstrated
that strategies to mitigate or adapt to the effects of climate
change are not successful without the support of women
(Ecowatch, 2015). To that end, the MRFCJ seeks to
strengthen women’s leadership skills to optimize their
role in achieving climate justice.

Principle Six: Harness the transformative
power of education for climate stewardship.
The sixth principle addresses the importance of harness-
ing the transformative power of education for climate
stewardship. For the nursing profession, a collective re-
sponse must be embraced to include climate justice, cli-
mate change, and climate stewardship as challenges for
environmental and community health. These concepts,
as well as health outcomes resulting from climate change,
should be introduced into the curriculum at all levels
of nursing education from baccalaureate through doc-
toral studies. Service opportunities locally, nationally,
and internationally should introduce students, faculty,
and practicing nurses to the challenges related to climate
injustices and the various roles nurses can play in climate
stewardship. Education and awareness are the essential

Table 3. United Nations Sustainable Development Goals

Goal 1: No poverty

Goal 2: Zero hunger

Goal 3: Good health and well-being

Goal 4: Quality education

Goal 5: Gender equality

Goal 6: Clean water and sanitation

Goal 7: Affordable and clean energy

Goal 8: Decent work and economic growth

Goal 9: Industry, innovation, and infrastructure

Goal 10: Reduced inequalities

Goal 11: Sustainable cities and communities

Goal 12: Responsible production and consumption

Goal 13: Climate action

Goal 14: Life below water

Goal 15: Life on land

Goal 16: Peace, justice, and strong institutions

Goal 17: Partnerships for the goals

Reprinted with permission from United Nations (2015).

first steps to increase nursing’s role and voice in the de-
velopment of health policy related to climate change.

Principle Seven: Use effective partnerships
to secure climate justice. The seventh principle
addresses the urgent need for effective partnerships to
secure climate justice. Nursing’s global voice should be
engaged in these partnerships aimed at securing climate
justice. The early nursing leadership of Florence Nightin-
gale, who embraced the environmental factors that
affect health, led to the development of her framework
that focused on access to clean air, water, light, and
cleanliness for environmental health. Nursing organiza-
tions globally should embrace the emerging role of the
nursing profession in developing effective partnerships
and leadership aimed at securing climate justice.

Nursing Leadership in Climate Change,
Climate Justice, and Environmental
Health

The role of the nursing profession is critical in address-
ing climate change, climate justice, and environmental
health. The public health consequences and well-
established negative sequelae related to climate change
are evident, and our profession must have a collective
call to action. Leadership by nursing organizations has
supported engagement with the UN’s 17 Sustainable
Development Goals (SDGs; UN, 2015), which build upon
the earlier UN Millennium Development Goals (MDGs;
UN, 2000). The MDGs included the following goals:
(a) eradicate extreme poverty and hunger; (b) achieve
universal primary education; (c) promote gender equality
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Table 4. Canadian Nurses Association (CNA) Position Statement (CNA, 2009): Climate Change and Health and Canadian Nurses Association (CNA) Code

of Ethics (CNA, 2008)

Excerpt from the CNA Position Statement (CNA, 2009):

The Canadian Nurses Association (CNA) believes that changes in our climate are occurring worldwide and that nurses have a role in supporting

adaptation to and mitigation of climate change through nursing practice, research, administration, education, and policy. The most recent report of

the Intergovernmental Panel on Climate Change (IPCC) concluded unequivocally that our climate is changing in response to human activities and that

human health is being affected by these changes (IPCC, 2007a, 2007b, 2007c, 2007d).

The CNA Code of Ethics for Registered Nurses (CNA, 2008) supports nursing action on climate change:

There are broad aspects of social justice that are associated with health and well-being and that ethical nursing practice addresses. These aspects relate

to the need for change in systems and societal structures in order to create greater equity for all. Nurses should endeavor as much as possible,

individually and collectively, to advocate for and work toward eliminating social inequities by: . . . vi. Supporting environmental preservation and

restoration and advocating for initiatives that reduce environmentally harmful practices in order to promote health and well-being. (p. 20)

CNA believes that Canadian nurses face a very real choice between getting involved now, by promoting climate change adaptation (that is, responding

to the effects of climate change) and mitigation (that is, taking action to reduce climate changes), or waiting until the increasingly severe health effects

of climate change are felt by the individuals, families and communities with whom they work.

Nurses are uniquely qualified to support adaptation to and mitigation of climate change. They have both the necessary scientific background and the

communication skills to explain climate change to the public. Their expertise in health promotion and behaviour change also equips them to foster

lifestyle choices, at the individual, family and community level, that support health under changing climatic conditions.

and empower women; (d) reduce childhood mortality;
(e) improve maternal mortality; (f) combat HIV/AIDS,
malaria, and other diseases; (g) ensure environmental
sustainability; and (h) develop a global partnership for
development. The aim was to achieve these goals by
2015, and although progress was made, not all goals
were fully achieved.

Building on the goals of the MDGs, the SDGs aim to
achieve specific targets that will improve the quality of
life and well-being of the world’s people by the year
2030 (Table 3). The SDGs include a specific goal aimed
at taking urgent action to combat climate change and
its impacts—particularly the impact on health. Other
organizations, including the ANA, have adopted resolu-
tions to address policy and advocacy. Patton and Seiple
(2008) developed an action report that was submitted
to the ANA that addressed the environmental impact on
global climate change from anthropogenic causes. They
noted that climate change is predicted to place additional
demands on healthcare systems in resource-limited and
resource-rich environments. Thus, the action report
resulted in a resolution from the ANA that the orga-
nizations must recognize and acknowledge the health
challenges that are unprecedented in human history and
the need for nursing advocacy and policy efforts.

Further, the ANA (2007) developed “ANA’s Prin-
ciples of Environmental Health for Nursing Practice
With Implementation Strategies,” the purpose of which
was to guide environmentally safe nursing care. These
principles examined the role of nursing in environ-
mental health and addressed global climate change and
chemical burden with the associated negative health

outcomes. From this work, policy statements for safe
environmental practices for nurses and recommenda-
tions for coalitions and partnerships were developed.
Ten environmental health principles were promulgated
based on the tenets of social justice. While critically
important, these principles are aimed primarily at ex-
tending knowledge of environmental health concepts
for nurses, addressing the nurse’s work environment,
quality of work life, and the health environment and
diversity. These principles represent efforts to address
environmental health, embed these principles in nursing
practice, and advocate for a healthier environment.
However, the larger focus on global climate change and
the policy and advocacy roles of nurses in addressing
this challenge has been undertaken by other professional
organizations.

The CNA has led in efforts regarding nursing’s role in
policy and advocacy in addressing climate change and
global warming. In the CNA’s 2009 position statement,
“Climate Change and Health,” the organization notes
that nurses have a role in practice, research, adminis-
tration, education, and policy to address climate change
(Table 4). Further, the “CNA Code of Ethics for Regis-
tered Nurses” (CNA, 2008a) urges that the nursing pro-
fession take action on climate change based on principles
of social justice and the association with health and well-
being and to address social inequities.

Among the CNA’s recommendations is that nursing
must show leadership in addressing their own personal
practices to reduce their own contributions to green-
house gas emissions. Further, the CNA urges that nurses
encourage their professional associations to support
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policy efforts to reduce greenhouse gases and to work
with governmental and nongovernmental organizations
to offer support to climate change efforts globally. In
2008, the CNA promulgated a comprehensive report,
“The Role of Nurses in Addressing Climate Change”
(CNA, 2008a), which encompassed a framework of
social justice, the global impact on health related to
climate change, and the nursing role in adaptation
to climate change and mitigation strategies. The CNA
(2009) also endorses the importance of addressing
environmental health and the climate by advancing
awareness of broader global concerns, including human
rights, war, world hunger, issues of women and girls, and
pollution.

In summary, the nursing profession must engage in the
policy debate regarding the deleterious effects on human
health related to global warming and climate change.
Nursing’s commitment to social justice offers an opportu-
nity to offer significant global leadership in addressing the
health implications related to climate change. The nurs-
ing profession must address not only the health issues
that are increasingly prevalent related to heat-related ill-
nesses, respiratory and cardiovascular problems, malnu-
trition due to lack of available food, air pollution, and lack
of water, but also assume a leading advocacy role regard-
ing this urgent global health issue.

Nursing’s policy and leadership roles offer a unique
global opportunity for the largest group of health profes-
sionals worldwide to expand the profession’s influence
aimed at mitigating the health effects related to climate
change and engaging in individual, community, and
population-based efforts to reduce the negative health
effects of climate change. Specific examples of leadership
and advocacy efforts include efforts in nursing practice,
education, research, administration, and policy. In
nursing practice, advocating for products, technology,
and practices that support a healthy environment,
while focusing on recyclable materials, environmentally
supportive disposal, and limiting negative sequelae for
patients and healthcare providers. In nursing education,
it is critical to integrate knowledge of environmental
health concepts and offer content in baccalaureate and
graduate education regarding global climate change and
associated negative health outcomes and the policy and
advocacy role of nursing worldwide. Nursing research
must focus on investigating and documenting the link
between climatic conditions and negative health out-
comes as well as nursing efforts aimed at mitigation
and adaptation to the health effects of climate change.
Nursing administration should engage in local, regional,
national, and global efforts to support environmentally
friendly practices in healthcare organizations and proac-
tively consider the role of nursing in the complex health

problems and prevention, education, and care of patients
dealing with health challenges related to climate change.
Thus, the nursing profession is positioned to lead in
policy and advocacy efforts worldwide to address global
climate change, human health, and the future of the
world’s people.
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Abstract

Purpose: To review factors that impact the effect of hot environments on
the human body in order to develop a conceptual model of human biological
response.
Methods: The organizing concept for the model development was the
multilevel integration of three major factors, exposure to heat, sensitivity
and adaptive capacity, and the heat stress response. Exposure of a vulnerable
occupational group was used to illustrate the components of the model.
Findings: Components of this framework include the hazard (environmental
heat stress), vulnerability factors (workplace exposure, sensitivity and adaptive
capacity), and the heat stress response. The combination of the vulnerability
factors of workplace exposure (work intensity, duration), sensitivity (age, gen-
der, etc.), and adaptive capacity (hydration, clothing, work hygiene) mediate
a worker’s heat stress response to the hazard. A worker’s heat stress response
can be classified as progressing towards two outcomes: physiologic equilibrium
or physiologic disequilibrium.
Conclusions: This framework provides a starting point for the design and
development of studies of heat-related illness (HRI) in farmworker and other
vulnerable populations exposed to rising global temperatures.
Clinical Relevance: Identification of vulnerability factors to HRI, in-
forms research designs which will lead to the development of public health
interventions.

Now and in the future, global climate change will con-
tinue to be a persistent public health threat affecting all
living spaces, including those where we live and work.
Escalating trends in global warming place vulnerable
worker populations at increased risk for heat-related
illness (HRI; Lundgren, Kuklane, Chuansi, & Holmer,
2013; Roelofs & Wegman, 2014). HRI occurs when the
body’s innate compensatory mechanisms for combating
heat stress are overpowered, leading to thermoregulatory
imbalance. Agricultural workers are highly susceptible to
heat stress and HRI, given routine occupational exposure
to hot, humid, environments in which they have little op-
portunity to protect themselves. Every year agricultural
workers continue to experience heat-related deaths. In
2016, Jean Francais Alcime of Immokalee, Florida, after
exhibiting signs of HRI since earlier that day, died on the
2-hr return bus ride from the fields, the usual mode of

transportation for crop workers for the farms in Collier
County (Perez, 2016). During the years between 2000
and 2009, an examination of observed annual record
high maximum and record low minimum daily temper-
atures across the United States indicated that there were
nearly twice as many daily record high temperatures as
daily record low temperatures, and temperature models
predict increasing ratios of record highs to record lows
(Meehl, Tebaldi, Walton, Easterling, & McDaniel, 2009).

Several decades of research have examined physiologic
responses to nonfatal heat strain in the general public
(Schaffer, Muscatello, Broome, Corbett, & Smith, 2012;
Semenza et al., 1996), athletes (Webborn, Price, Castle, &
Goosey-Tolfrey, 2005), firefighters (McLellan & Selkirk,
2006), and military personnel (Sawka et al., 2001; Sawka,
Young, Francesconi, Muza, & Pandolf, 1985; Sawka et al.,
1992). Despite the history of research centered on other
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Table 1. Heat stress response components defined

Key definitions

Heat-related Illness (HRI) Symptoms – The clinical manifestations of

heat-related illness that occur along a cascade from mild to critical

that may include excessive sweating, cramps, headache, edema,

fatigue, dizziness, fainting, nausea and vomiting (Becker & Stewart,

2011; Glazer, 2005; Jackson & Rosenberg, 2010).

Core body temperature (Tc) – The dynamic temperature of the vital

organs in the body considered to be most accurate in the pulmonary

artery (Brengelmann, 1987), but most accurately measured in

field-based settings via the gastrointestinal tract (Byrne & Lim, 2007).

Physiological Strain Index (PSI) – The degree to which the body is

unable to maintain core temperature prescribed by the

hypothalamus described on a universal scale of 0–10 based upon

heart rate and rectal temperature (Tre) (Moran, Shitzer, & Pandolf,

1998).

groups, heat stress remains an understudied but impor-
tant occupational hazard for agricultural workers (Flocks
et al., 2013). Recently work has begun to characterize
HRI in farmworkers utilizing surveys (Bethel & Harger,
2014; Fleischer et al., 2013; Mirabelli et al., 2010; Spec-
tor, Krenz, & Blank, 2015), analyses of a longitudinal
database of visit records from community and migrant
health centers (C/MHCs; Cooper et al., 2014; Zhang,
Arauz, Chen, & Cooper, 2016), and field-based contin-
uous biomonitoring (Hertzberg et al., 2017; Mac et al.,
2017). Research exploring the relationship between per-
sonal physiologic factors and outdoor work in agricultural
settings has the potential to advance the state of the sci-
ence for climate adaptation, specifically human physio-
logic responses to environmental heat.

Given the complexity of the response of the human
body to the exogenous factor of increasing environmen-
tal heat, models are needed to promote our understand-
ing of the vulnerability and physiologic response. In this
article, we propose a framework that can serve as a guide
for nurses engaging in research, policy, and action in this
vital area of public health. We first identify the inputs,
mediators, and resulting outputs of this delicate system
(Table 1), followed by an exploration of exemplars, and
conclude with a discussion examining the dynamic func-
tioning and application of this framework.

Framework Components

A framework describing the factors surrounding heat
stress in farmworkers needs to conceptualize the physio-
logic processes occurring internally via the body’s attempt
to maintain equilibrium in relation to heat stress sources
and moderating factors. Romero-Lankao and Qin, build-
ing on others’ earlier work (Ionescu, Klein, Hinkle, Kavi

Response
Heat stress response

Hazard
Environmental heat stress

Vulnerability

Adaptive capacity
• Clothing 
• Work hygiene 
• Hydra�on status 

Sensitivity
• Acclima�za�on 
• Aerobic fitness 
• Body 

composi�on 
• Age 
• Gender 
• Pre-exis�ng 

medical 
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Strain Index (PSI)

Duration of core body 
temperature   (Tc)
>100.4°F (38°C)

Heat-related illness 
(HRI) symptoms 

Physiologic
equilibrium 

Physiologic
disequilibrium 

Figure 1. Farmworker Vulnerability to Heat Hazards Framework

Kumar, & Klein, 2009, p. 4, fig. 1; McCarthy, Canziani,
Leary, Dokken, & White, 2001), proposed a conceptual
model relating climate change to the health of urban
environments (Romero-Lankao & Qin, 2011, p. 143,
fig. 1). Their framework proposed vulnerability to cli-
mate change in terms of relationships among five key
concepts: “hazard,” “exposure,” “sensitivity,” “adaptive
capacity,” and “response.” In their framework, Romero-
Lankao and Qin present vulnerability in the context of
climate change resilience of cities as resulting from a
dynamic interaction between the hazard itself and three
separate but interrelated vulnerability factors (exposure,
sensitivity, and adaptive capacity) rather than simply
as a propensity to be harmed based solely upon the
magnitude of the oncoming hazard. These macrolevel
frameworks (Ionescu et al., 2009; McCarthy et al., 2001;
Romero-Lankao & Qin, 2011) form the platform for our
translation of ideas into one that can capture the dynamic
circumstances surroundings an individual’s physiologic
response to heat stress (Figure 1). Following, we discuss
the individual components of our proposed framework.

Hazard

There are a variety of strategies for operational-
izing and measuring the basic hazard in the model,
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environmental heat stress. Wet-bulb globe temperature
(WBGT), comprising natural wet bulb temperature
(Tnwb), dry-bulb temperature (Tdb), and black globe
temperature (Tbg), is a primary index that describes heat
stress in a given environment and that serves as a mea-
surement of the hazard in this framework (Budd, 2008).
WBGT can be measured in indoor environments and
confined spaces as well as in outdoor environments. Ide-
ally, microclimate WBGT measurements can be acquired
at the worksite using standardized instrumentation and
calibrated temperature equipment, but in lieu of on-site
monitoring, estimating WBGT from local meteorological
data is an option since these readings are widely acces-
sible from local or regional weather services (Bernard
& Barrow, 2013; Patel, Mullen, & Santee, 2013). With
WBGT estimations, outdoor workers can be advised of ac-
ceptable work and rest cycles according to the level of en-
vironmental heat stress and the level of individual work-
load (light, moderate, or heavy), defined by the number
of watts expended per hour (American Conference of
Governmental Industrial Hygienists [ACGIH], 2014).
For example, when the WBGT reaches 29°C, a worker
engaging in a moderate workload, classified as an energy
expenditure of 235 to 360 W/hr, should spend 25% of
every hour in recovery to decrease the risk for developing
HRI (ACGIH, 2014). If agricultural workers are employed
in operations in which portions of the work take place
inside partially enclosed, non-temperature-controlled
areas like packing houses, greenhouses, or inside packing
and loading trailers, WBGT from meteorological data
may underestimate the actual conditions. In these cases,
direct WBGT at the worksite is preferred to more accu-
rately measure the level of environmental heat stress to
guide the choice of the appropriate work–rest cycle.

Although, WBGT is the standard occupational envi-
ronment temperature assessment, the National Weather
Service calculates the heat index (Steadman, 1979a,
1979b) from meteorological data, specifically relative
humidity and ambient temperature, to guide the issuance
of heat warnings for communities that stratify the risk
for HRI (National Institute for Occupational Safety and
Health [NIOSH], 2016). This is a possible alternative to
WBGT for capturing the degree of heat hazard.

The State of California has instated heat illness pre-
vention regulations (CCR, section 8 §3395. Heat Illness
Prevention) based upon guidance from the Occupational
Health and Safety Administration (OSHA) to protect
farmworkers. These regulations mandate employers to
be aware of daily ambient temperatures and to follow
situation-based recommendations based upon these
readings on a given day. Specific actions include the
provision of shade when ambient temperatures reach
80°F and mandatory rest breaks of 10 min in length every

2 hr when the environmental temperature exceeds 95°C.
Community- and regionally-based weather monitoring
can provide accurate and accessible information from
which public health surveillance and situation-based
recommendations can be developed in other regions of
the country.

Vulnerability

An individual’s vulnerability incorporates three in-
terrelated factors: workplace exposure, sensitivity, and
adaptive capacity. Workplace exposure represents the ex-
tent to which an individual (i.e., agricultural worker)
quantitatively experiences a hazard (environmental heat
stress). Of importance is the nature of the work that
the individual is engaged in, the duration of the work,
and the physical demands involved. Farmworkers may
work long hours (Flocks et al., 2013); agricultural work
is among the most demanding of all occupational classes
(Hansen & Donohoe, 2003). In the Farmworker Vulner-
ability to Heat Hazards Framework, workplace exposure
is the measure of the duration of work and the intensity
of work. Of note, there are two sources of heat stress,
including environmental heat stress (the hazard) and in-
ternal heat stress generated from the movement required
to perform physical tasks. For this framework, internal
heat stress is captured under workplace exposure because
its magnitude is entirely dependent upon the amount of
time working and the intensity of work. Environmen-
tal heat stress (the hazard) exists independently of work-
place exposure, and the dose of the hazard is titrated by
the degree of workplace exposure, which is why work-
place exposure is a component of vulnerability in this
framework.

The second component of vulnerability is sensitivity.
Sensitivity consists of modifying factors that can have
a positive or negative impact on an individual’s vul-
nerability to heat hazards, including those defined in
Table 2. In the context of this framework, sensitivity
includes factors of acclimatization (Cheung, McLellan,
& Tenaglia, 2000; Semenza et al., 1996), aerobic fitness
(McLellan, Cheung, Selkirk, & Wright, 2012), body com-
position (Selkirk & McLellan, 2001; Yokota, Berglund, &
Bathalon, 2012), age (Åström, Bertil, & Joacim, 2011),
gender (Shapiro, Pandolf, Avellini, Pimental, & Goldman,
1980), pre-existing medical conditions and certain med-
ications (Binkley, Beckett, Casa, Kleiner, & Plummer,
2002; Glazer, 2005; Howe & Boden, 2007; Kravchenko,
Abernethy, Fawzy, & Lyerly, 2013), as well as other
sociodemographic factors, such as housing (Quandt, Wig-
gins, Chen, Bischoff, & Arcury, 2013).

Adaptive capacity, the primary modifiable component
of vulnerability, refers to the availability of resources to
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Table 2. Sensitivity components defined

Key definitions

Aerobic Fitness – The level to which an individual can perform

physically at a high level for an extended period of time which is

dependent upon the degree of efficiency that the cardio-respiratory

system can oxygenate the blood, transport that oxygenated blood

to the muscles being used, and how efficiently the involved muscle

cells can uptake and utilize that oxygen to create an output of power

(Jones & Carter, 2000).

Acclimatization – The process by which individuals undergo

physiologic adaptations to improve their ability to withstand strain

placed on the body by heat stress. Acclimatization may include a

decrease in heart rate, perceived exertion, increased plasma volume

and decreased core temperature (Armstrong & Maresh, 1991).

counteract heat stress. These components vary and may
be beyond the control of the worker, including workplace
hygiene (e.g., availability of water and toileting facilities,
and ability to take regular breaks; Bethel & Harger, 2014;
Fleischer et al., 2013; Flocks et al., 2013). HRI preven-
tion knowledge and practices, including the training of
crew leaders, supervisors, and employers in HRI preven-
tion and early action algorithms, could also be included
as an adaptive capacity component as an aspect of work-
place hygiene.

More research regarding heat stress experienced by
agricultural workers will further illuminate components
of sensitivity and adaptive capacity. Recent work ex-
amining grower-provided farmworker housing in North
Carolina showed that workers often face high levels of
heat and humidity even after leaving the worksite, during
sleeping hours (Quandt et al., 2013). Quandt et al. (2013)
cite the known detrimental impact of elevated heat and
humidity in sleep environments on wakefulness, rapid-
eye-movement sleep, and slow-wave sleep via a higher
thermal load that inhibits the normal decreases in
body temperature during sleep (Okamoto-Mizuno &
Mizuno, 2012). This risk for impaired nighttime cooling
and recovery could potentially affect an individual’s
response to heat at the worksite. Further research
characterizing the physiologic effects of the documented
high heat and humidity indices in grower-provided
farmworker housing can elucidate the predicted health
effects.

An individual’s vulnerability to the hazard of envi-
ronmental heat stress, expressed as the synergy among
workplace exposure, sensitivity, and adaptive capac-
ity, mediates that individual’s response to the hazard
(heat stress response). If the combination of workplace
exposure and sensitivity exceeds an individual’s adaptive
capacity, then the heat stress response is in disequilib-
rium, leading to HRI. If an individual’s adaptive capacity
is high enough to offset his or her combination of sensi-

tivity and exposure to the hazard, then the compensatory
heat stress response leads to physiologic equilibrium. In
theory, vulnerability and adaptation can be fluid, with
individuals oscillating between degrees of vulnerability
related to changing adaptive capacity, workplace expo-
sure, or sensitivity resulting in an oscillation between
physiologic equilibrium and disequilibrium during the
growing season or a single workday.

Heat Stress Response

An individual’s heat stress response can be quantified
using three metrics: (a) core body temperature; (b) the
Physiological Strain Index (PSI); and (c) HRI symptoms.
The ACGIH has set a physiologic limit for core body tem-
perature at 38°C (100.4°F). This means that workers of
unknown medical fitness for their specific work task are
advised to cease work when their core body temperature
exceeds this cap to avoid adverse effects from repeated
or extended exposure. If multiple workers exceed the
recommended limit, workplaces need to take steps to
attenuate heat exposure (ACGIH, 2014). These recom-
mendations are made to curtail HRI and injury in worker
populations facing high heat exposure. In 2016, OSHA
revised its NIOSH Criteria for a Recommended Standard:
Occupational Exposure to Heat and Hot Environments
(NIOSH, 2016); this document supports the use of the
physiologic limits set by the ACGIH. These criteria also
state that there may be exceptions to the 38°C (100.4°F)
limit, noting that some workers may be safe to work
as long as their core body temperature does not exceed
38.5°C (101.3°F). However, these individuals must be
medically cleared, remain under medical supervision,
and be acclimatized, directly supervised, and adequately
hydrated (NIOSH, 2016).

The PSI utilizes simultaneous measurements of heart
rate and core body temperature to quantify heat strain
experienced by an individual; PSI employs a scaled
value between 0 and 10, with a value of 10 indicating a
physiologic state that is very strenuous (Moran, Shitzer,
& Pandolf, 1998). Its inclusion as a component of an
individual’s heat stress response provides a more robust
picture of what is occurring physiologically by capturing
the cardiovascular and thermoregulatory response to
heat stress (Moran et al., 1998). Lastly, including actual
HRI symptoms experienced by an individual extends
the characterization of the heat stress response beyond
physiologic measurements of heart rate and core body
temperature. HRI symptoms may not be tied to a specific
core body temperature, and capturing these symptoms
at earlier stages of the heat stress response can aid in the
prevention of HRI progression (Becker & Stewart, 2011;
Glazer, 2005; Howe & Boden, 2007).
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Conceptual Framework Exemplars

Exemplar 1: Physiologic Equilibrium

A 28-year-old healthy farmworker with no chronic
conditions who has been working in the tomato field
since 6:30 a.m. is wearing a long sleeve white t-shirt and
notices that she is beginning to feel disoriented and dizzy,
indicating a shift towards physiologic disequilibrium in
her heat stress response. It is a clear day in June with
a WBGT of 28°C, and she has been making a moderate
energy expenditure. She notifies her crew leader, who
sends her to take a 20-min rest and water break, ac-
companied by another worker, the worker’s designated
“buddy.” During this break, the affected farmworker sits
down under the shade of a canopy cloth, refills her water
bottle with cool water and adds an electrolyte replace-
ment pill to her water. She also wets a bandana with
cool water to place around her neck while resting. The
“buddy” keeps talking to her throughout her rest break,
asking how she is feeling. At the end of the break, the
worker is feeling better and the dizziness and disorien-
tation have subsided; the worker walks back with the
buddy to the tomato row where the crew is now working
and resumes picking.

In this example, the worker was young and did not
have any chronic conditions that could have increased
her sensitivity. Fortunately, she was also wearing single-
layered, light-colored clothing and sought out water and
an electrolyte supplementation, all of which bolster adap-
tive capacity. By taking a break she was able to temporar-
ily decrease her work intensity, resulting in a temporary
decrease in her workplace exposure. This combination of
factors related to the actions she took to slow the HRI
cascade, her personal characteristics, and clothing choices
resulted in a decrease in her vulnerability, allowing her
heat stress response to shift back towards equilibrium.

Exemplar 2: Physiologic Disequilibrium

In this scenario, a 36-year-old farmworker is pick-
ing watermelons in the month of June in Immokalee,
Florida, and loading them into the truck as he and
the other crew members follow the loading truck down
the row. Even though he has worked in agriculture for
decades, he is new to this crew and crop and he has been
out of work for the last month. Six hours into the work-
day he is keeping up with the pace of the loading truck
and is feeling fine overall, except for some muscle cramps
that he attributes to not being accustomed to lifting the
watermelons and a headache that he believes is from not
sleeping well the night before. He has been drinking wa-
ter that is stored on the loading truck when the crew stops
for breaks decided upon by the crew leader. The WBGT
is 29°C, but the crew leader is unaware of the environ-

mental heat readings and bases the break schedule on
the schedule he has always used, despite the current heat
wave. Towards the last hour of work, the worker begins
to feel nauseated and lightheaded but knows that the day
is almost over and does not want to stop early because he
is new and does not want to lose productivity.

When the workday ends, he is feeling so nauseated that
he does not want to drink much water and he does not
have a sports drink or a low-sugar electrolyte beverage to
drink. Because he is new to the crew, he does not have
a co-worker who knows him or what he looks like when
he is not feeling well. He walks back to the bus that trans-
ported all the crews to the fields that morning and will
be the sole option for the 30-min ride back to the town
center. Pulling himself onto the bus, he steadies himself,
placing his hands on the tops of the seats at each row, as
he walks down the aisle towards the empty seats in the
middle of the bus. He sits down by himself, hoping that
the dizziness will subside if he just closes his eyes. One
of the other workers on the bus asks him if he is alright,
and he replies that he is feeling dizzy and just needs to
close his eyes for a few minutes next to the open window.
When the bus arrives at the town center, the workers be-
gin to unload off the bus, but he does not get up. One of
the other workers notices him and tries to wake him up,
but he is unresponsive. Then 911 is called and the other
worker stays with him until the ambulance arrives.

These circumstances increased this worker’s vulnera-
bility to environmental heat stress. Not being acclimatized
to the current work environment increased his sensitiv-
ity to heat stress, and the performance pressure he felt
as a new crew member increased his workplace expo-
sure to it. He began to decompensate early in the day
when he experienced HRI symptoms of muscle cramps
and headache; not identifying these as symptoms of HRI
marked his progression down the HRI cascade. When
the worker’s HRI symptoms got worse and he began to
feel nauseated, he pushed through, leading to further
disequilibrium. His vulnerability to environmental heat
stress was further increased because his adaptive capacity
was further jeopardized because he was not able to take
enough work breaks to attenuate his HRI symptoms, he
had inadequate access to appropriate fluid replacement,
and the workplace lacked established practices and early
action plans for worker symptom surveillance that might
have detected his progression down the HRI cascade be-
fore severe HRI occurred.

Discussion

This framework is particularly useful for concep-
tualizing future directions that can prevent HRI, de-
crease vulnerability to heat, and promote physiologic
equilibrium. The framework can aid in the systematic
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identification of time points when interventions to pro-
mote health and prevent HRI could occur in vulnerable
populations. The basic input, heat hazard, is not neces-
sarily modifiable. However, the modifiable components
of the framework lie in the combination of factors that
constitute vulnerability—exposure, sensitivity, and adap-
tive capacity—which present valuable opportunities for
intervention.

Sensitivity is the component of vulnerability that is the
least modifiable since these factors are mainly physiologic
or social, but improvements in upstream interventions,
like regular and pre-employment medical examinations,
might reveal pre-existing conditions or medications that
place a person at greater risk. Modifications to workplace
exposure are multifaceted and usually beyond the control
of the workers without supervisor and employer support.
With the support of employers and supervisors, modifi-
cations to workplace exposure include work systems that
promote self-pacing and alterations of work schedules to
avoid high heat periods of the day. Regulations could
help, such as those that mandate specific work–rest al-
gorithms based upon environmental conditions and reg-
ular and accessible provision of water, shade, and proper
work clothing. Interventions to strengthen adaptive ca-
pacity could include on-site action plans to quickly iden-
tify workers suffering from the early stages of HRI and
ensure that actions to halt HRI progression and promote
recovery are implemented swiftly by workers, crew lead-
ers, and managers.

The Farmworker Vulnerability of Heat Hazards Frame-
work acknowledges that the three components of vulner-
ability stand in delicate balance with one another; at any
given time, one factor can significantly alter vulnerabil-
ity and affect the heat stress response. Thus, even if only
one aspect is altered, such as duration of exposure time
through working earlier hours, this action could have
meaningful effects if its impact is large enough to decrease
vulnerability and tip the scales towards physiologic equi-
librium rather than disequilibrium.

This model provides a useful framework to aid nurses
in the design of research to increase our understanding
of the complexity of the human response to increasing
environmental heat and to inform effective public health
policies to diminish HRI risk, particularly among vulner-
able working populations. The next step for this model
will be to test its value in the study of farmworkers,
as well as other climate-vulnerable worker groups,
including first responders, military personnel, and aging
workers. Further research may expand the model by
identifying additional factors, including relationships
or interactions between model components that may
contribute to increased risks to human health associated
with climate change.

Conclusions

The Farmworker Vulnerability to Heat Hazards Frame-
work provides a useful inventory of the factors related to
the occurrence of heat injury and HRI in response to heat
stress. This model also portrays the concept of vulnerabil-
ity as a dynamic and changeable mediator of heat stress
based upon the presence and magnitude of the factors of
vulnerability, including workplace exposure, sensitivity,
and adaptive capacity. Finally, the heat stress response
of equilibrium or disequilibrium acknowledges the true
symptomatic and physiologic responses that can occur
in response to heat hazards rather than merely relying
on a body temperature reading that does not fully ex-
plain what is occurring at the level of the individual.
Therefore, the Farmworker Vulnerability to Heat Hazards
Framework aids in operationalizing and characterizing
heat stress in farmworkers and other climate-vulnerable
populations in planning further studies.
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Clinical Resources
� American Academy of Family Physicians. Heat-

related illnesses. http://www.aafp.org/afp/1998/
0901/p749.html

� Migrant Clinicians Network. Clinician guides
for farmworker health and safety regulations.
http://www.migrantclinician.org/toolsource/
resource/clinician-guides-farmworker-health-and-
safety-regulations.html

� Migrant Clinicians Network. Heat-related ill-
ness. http://www.migrantclinician.org/issues/heat-
stress.html

� Occupational Health and Safety Administration.
Heat illness index of educational resources, us-
ing the heat index, training, and online toolkit.
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https://www.osha.gov/SLTC/heatillness/index.
html

� Occupational Health and Safety Administration.
Occupational heat exposure: Heat-related ill-
nesses and first aid. https://www.osha.gov/SLTC/
heatstress/heat_illnesses.html

� Occupational Health and Safety Administration.
Occupational heat exposure: Industry-specific
resources. https://www.osha.gov/SLTC/heatstress/
industry_resources.html

� Occupational Health and Safety Administration.
Occupational heat exposure: Prevention. https://
www.osha.gov/SLTC/heatstress/prevention.html
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Abstract

Purpose: Rising global temperatures have resulted in an increased frequency
and severity of cyclones, hurricanes, and flooding in many parts of the world.
These climate change–related water disasters (CCRWDs) have a devastating
impact on communities and the health of residents. Clinicians and policy-
makers require a substantive body of evidence on which to base planning,
prevention, and disaster response to these events. The purpose of this study
was to conduct a systematic review of the literature concerning the impact
of CCRWDs on public health in order to identify factors in these events that
are amenable to preparedness and mitigation. Ultimately, this evidence could
be used by nurses to advocate for greater preparedness initiatives and inform
national and international disaster policy.
Design and Methods: A systematic literature review of publications iden-
tified through a comprehensive search of five relevant databases (PubMed,
Cumulative Index to Nursing and Allied Health Literature [CINAHL], Embase,
Scopus, and Web of Science) was conducted using a modified Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA) approach
in January 2017 to describe major themes and associated factors of the impact
of CCRWDs on population health.
Findings: Three major themes emerged: environmental disruption resulting
in exposure to toxins, population susceptibility, and health systems infrastruc-
ture (failure to plan-prepare-mitigate, inadequate response, and lack of in-
frastructure). Direct health impact was characterized by four major categories:
weather-related morbidity and mortality, waterborne diseases/water-related
illness, vector-borne and zoonotic diseases, and psychiatric/mental health ef-
fects. Scope and duration of the event are factors that exacerbate the impact
of CCRWDs. Discussion of specific factors amenable to mitigation was lim-
ited. Flooding as an event was overrepresented in this analysis (60%), and
the majority of the research reviewed was conducted in high-income or upper
middle-/high-income countries (62%), despite the fact that low-income coun-
tries bear a disproportionate share of the burden on morbidity and mortality
from CCRWDs.
Conclusions: Empirical evidence related to CCRWDs is predominately de-
scriptive in nature, characterizing the cascade of climatic shifts leading to
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major environmental disruption and exposure to toxins, and their resultant
morbidity and mortality. There is inadequate representation of research ex-
ploring potentially modifiable factors associated with CCRWDs and their im-
pact on population health. This review lays the foundation for a wide array
of further areas of analysis to explore the negative health impacts of CCR-
WDs and for nurses to take a leadership role in identifying and advocating for
evidence-based policies to plan, prevent, or mitigate these effects.
Clinical Relevance: Nurses comprise the largest global healthcare workforce
and are in a position to advocate for disaster preparedness for CCRWDs, de-
velop more robust environmental health policies, and work towards mitigating
exposure to environmental toxins that may threaten human health.

Widespread scientific consensus exists that the world’s
climate is changing (Crimmins et al., 2016; Portier et al.,
2010; Woodward et al., 2014), and as a direct result
of climate change, water-related disaster events are
increasing in frequency and intensity. Over the past
half century, the persistent burning of fossil fuels has
released sufficient quantities of carbon dioxide and other
greenhouse gases to trap additional heat in the lower
atmosphere. Rising greenhouse gas concentrations have
resulted in the earth becoming progressively warmer
each decade (World Health Organization, 2017). As a
result, there have been more variable hydrologic events
(glaciers melting, heavy precipitation, general flooding,
flash flooding, and coastal floods) and meterologic events
such as cyclones, hurricanes, tropical storms, and sea
level rise. Each of these events has the potential to
negatively affect the health of populations across the
globe. While climate change is a public health issue,
the effects of climate change will vary across geographic
regions and populations (Crimmins et al., 2016). Some
degree of climate change is unavoidable, and we must
adapt to its associated health effects; however, aggressive
mitigation actions can significantly blunt the worst of
the expected exposures (Interagency Working Group
on Climate Change and Health, 2016). The scientific
evidence to support climate change is strong, yet con-
tentious international political debate persists regarding
what actions to take in response. Nurses represent the
largest global healthcare resource and, as such, are ideally
suited to contribute to disaster preparedness efforts for
climate change–related water disasters (CCRWDs), build
sustainable communities, advocate for more robust en-
vironmental health policy, and work towards mitigating
exposure to environmental toxins that may threaten
human health.

Public health officials, clinicians, and policymakers re-
quire a substantive body of evidence on which to base in-
terventions and disaster response initiatives if they wish
to effectively plan, prepare for, and mitigate the impact of
cyclones, floods, hurricanes, and sea level rise on global

populations. The purpose of this study was to conduct a
systematic review of the literature concerning CCRWDs.
Ultimately, this evidence will be useful to inform national
and international environmental disaster policy in this
area.

Methods

Search Strategy

In order to capture the broad scope of variables im-
pacting public health as a result of CCRWDs, a sys-
tematic review of the literature was conducted using a
modified Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) approach (PRISMA,
2015). This framework provides for a guided search and
review method with prespecified inclusion and exclu-
sion criteria, definition of terms, and documentation of
selection decisions, as recommended by Kastner et al.
(2012) and Moher, Liberati, Telzlaff, Altman, and the
PRIMSA Group (2009). A systematic review is a review
of a clearly formulated question that uses systematic and
explicit methods to identify, select, and critically appraise
relevant research, and to collect and analyze data from
the studies that are included in the review. Statistical
methods (meta-analysis) may or may not be used to an-
alyze and summarize the results of the included studies
(Moher et al., 2009).

Our research team collaborated with an experienced
medical research librarian to design a rigorous protocol
that would identify all peer-reviewed published litera-
ture on the public health impact of CCRWDs as out-
lined in Table 1. Databases searched included PubMed,
the Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Embase, Scopus, and Web of Sci-
ence in order to provide information from a variety of
disciplines. Climate change as a topic was searched by
using the terms climate change, climatic processes, El
Niño-Southern Oscillation, and global warming. Disaster
as a topic was searched using the terms disaster, natural
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Table 1. Search Strategy

Terms PubMed CINAHL Embase Scopus Web of Science

A Climate change OR climatic processes OR El Niño-Southern Oscillation OR global warming 43,144 3,788 31259 206,935 145,523

B Disasters OR natural disasters, OR cyclones OR hurricanes OR floods 28,334 14,722 42,449 325,012 124,573

C [A + B] 659 422 2,798 16,090 11,577

D Health (population OR public OR community) 846,571 336,933 792,871 553,629 420,604

E [A + B + D] 306 115 254 430 251

Note. CINAHL = Cumulative Index to Nursing and Allied Health Literature.

disasters, cyclone, hurricane, and floods. Public health as
a topic was searched using the terms public health, com-
munity health, and population health.

The initial search strategy identified 1,356 published
works (Figure 1). Duplicates were removed (551), and
the titles and abstracts of the remaining 805 published
works were reviewed by the research team for relevance
to the question at hand. Of these, 758 articles were re-
moved because they did not meet the inclusion crite-
ria (articles were not specific to water-related disaster
events, were not human focused, did not address health,
or were not peer reviewed). In total, 47 articles met in-
clusion criteria and were retained for analysis. For an
overview on articles by country income, global region, or
types of water-related disaster, see Figures S1 and S2 and
Table S1. Thematic analysis was conducted to identify
the key concepts or major themes, and a second round
of analysis was conducted to identify subthemes and fac-
tors associated with health impact that may be amenable
to mitigation. The two-tiered review of the articles

Original Search Strategy 
PubMed: 306

CINAHL: 115

Embase: 254

Scopus: 430

Web of Science: 251

(Total: 1356)

Reviewed
805

Duplicates
551

Retained
47

Excluded: 758
Did not focus on water 

No focus on humans

Did not focus on health

Not peer-reviewed article

Figure 1. Inclusion scheme.

Table 2. Inclusion and Exclusion Criteria

Search terms

Climate change, climatic processes, El Niño, global warming

Disasters, natural disasters, floods, flash floods, coastal floods,

flooding, cyclone, hurricane, heavy rainfall/precipitation, sea-level rise

Health (population OR public OR community)

Inclusion criteria Exclusion criteria

Published in a peer-reviewed

publication

Outside the peer-reviewed

publications

Focus on health (population,

public, community)

Focus on other disasters

(earthquakes, wildfires, heat

waves, drought, etc.)

Focus not on health

Purpose of the study was to

identify impact of climate

change related water disasters

upon population health

Focus on animals/insects

Focus on human health Focus on infrastructure,

engineering, or agriculture

Dates Limited to 2006–2016 Publication date prior to 2006

English language Non-English language

supported many previously identified trends in the litera-
ture, and no new ideas surfaced, indicating that thematic
saturation had been achieved.

Inclusion Criteria

In order to be included in this review, the publica-
tion must have focused on the impact on public health
resulting from CCRWDs; the criteria and definitions
given below were used in this review. To ensure time-
liness and relevance, studies were restricted to the past
10 years (2006–2016) and had to be published in the En-
glish language. Exclusion criteria included articles that
were not published in peer-reviewed publications, fo-
cused on other disasters (earthquakes, wildfires, heat
waves, drought, etc.), did not focus on health, focused
on animals or insects, or focused on infrastructure, engi-
neering, or agriculture. A summary of inclusion criteria,
exclusion criteria, and the selection process is depicted in
Figure 1 and Table 2.
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Definitions

Climate change. Climate change was defined as lo-
cal or global progressive variations in annual weather pat-
terns and characteristics.

Disaster. Disaster was defined as any event that over-
whelms the local or regional capacity to respond or any
situation that exceeds the region’s response resources.

Susceptibility. Susceptibility was defined as having
the potential to be influenced or harmed by an event or
threat.

Toxins. Toxins were defined as poisonous substances
that are specific products of the metabolic activities of
a living organism and are usually very unstable, no-
tably toxic when introduced into the tissues, and typically
capable of inducing antibody formation.

Mitigation. Mitigation was defined as those mea-
sures that eliminate or reduce the impacts and risks
of hazards through proactive measures taken before an
emergency or disaster occurs.

Environmental disruption. Environmental dis-
ruption was defined as the deterioration of the environ-
ment through alterations in natural resources such as air,
water, and soil; the destruction of ecosystems; habitat de-
struction; the extinction of wildlife; and pollution.

Population susceptibility. Population susceptibil-
ity was defined as a group of individuals who have an
identifiable common characteristic for which the rate and
magnitude of response or type of health outcome differs
(or could reasonably be expected to differ) from that of a
reference population.

Data Evaluation and Study Quality

The authors independently assigned an evidence level
and corresponding quality grade as outlined by Dearholt
and Dang (2012). Evidence levels were defined as
follows:

Level I: experimental study, randomized controlled trial
Level II: quasi-experimental study
Level III: nonexperimental study
Level IV: opinion of respected authorities or nationally

recognized expert committees or consensus panels
Level V: based on experiential and nonresearch evidence

In order to assess the quality of these studies, the authors
used the critical appraisal tool as outlined by Crowe and

Sheppard (2011) and Crowe, Sheppard, and Campbell
(2012), which yields a score between 0 and 40. This tool
is best utilized for studies with evidence levels I to III and,
as such, was not used to review works graded as level IV
or V. Each author independently graded each article us-
ing this tool. Scores were then combined and averaged if
they did not deviate by more than 5 points. If scores dif-
fered by more than 5 points, the authors reevaluated the
material together in order to determine the score.

Findings

Three major themes emerged: environmental disrup-
tion resulting in exposure to toxins, population sus-
ceptibility, and health systems infrastructure (failure to
plan-prepare-mitigate, inadequate response, and lack of
infrastructure). Population health impact was character-
ized in four major categories: weather-related morbidity
and mortality (drowning, electrocution, cerebrovascu-
lar accident), waterborne diseases/water-related illness,
vector-borne and zoonotic diseases, and psychiatric/
mental health. Scope and duration of the event are fac-
tors that exacerbate the impact of CCRWDs.

Environmental Exposure to Toxins

Weather-related morbidity and mortality. The
health impacts of CCRWDs can be severe, and include di-
rect impacts such as drowning, electrocution, cardiovas-
cular events, and mental health effects. Displacement by
flooding leads to sheltering in close quarters, creating un-
sanitary living conditions, perpetuating infectious disease
spread (Abaya, Mandere, & Ewald, 2009).

Waterborne diseases. Increases in water tempera-
ture, precipitation frequency and severity, evaporation–
transpiration rates, persistent humidity, and changes
in coastal ecosystems increase the incidence of water
contamination with harmful pathogens and chemicals,
resulting in increased human exposure and water-
borne disease (Ahmed, Scholz, Al-Faraj, & Niaz, 2016;
Alderman, Turner, & Tong, 2012; Davies et al., 2015; De
Man et al., 2014; Dura et al., 2010; Gao, Zhang, Ding, Liu,
& Jiang, 2016; Kang et al., 2015; Lin, Wade, & Hilborn,
2015; Phung et al., 2015; Wade, Lin, Jagai, & Hilborn,
2014). Flooding events in particular increased the
incidence of the following three diseases: hepatitis A virus
(Gao, Zhang, Ding, Liu, & Jiang, 2016, Gao, Zhang, Ding,
Liu, Wang, & Jiang, 2016), bacillary dysentery (Liu, Liu,
Zhang, & Jiang, 2016; Liu, Li, et al., 2016; Lin, Wade, &
Hilborn, 2015; Ni, Ding, Li, Li, & Jiang, 2014; Ni, Ding, Li,
Li, Liu, & Jiang, 2014; Zhang, Ding, Liu, Zhang, & Jiang,
2016), and Campylobacter (Soneja et al., 2016).

628 Journal of Nursing Scholarship, 2017; 49:6, 625–634.
C© 2017 Sigma Theta Tau International



Veenema et al. Climate Change Disasters Health Impact

Vector-borne and zoonotic diseases. Disease risk
increases as a result of climate change due to related ex-
pansions in vector numbers and ranges, shortening of
pathogen incubation periods, and disruption and reloca-
tion of large human populations (Portier et al., 2010).
Vector-borne diseases include dengue, dengue hemor-
rhagic fever, yellow fever, West Nile virus (Ahmed et al.,
2016; Alderman et al., 2012; Burton, Rabito, Danielson,
& Takaro, 2016; Phung et al., 2014), Japanese encephali-
tis (Zhang, Liu, Zhang, & Jiang, 2016), Ross River virus
(Tall, Gatton, & Tong, 2014), and malaria (Alderman
et al., 2012; Boyce et al., 2016; Ding et al., 2014; Gao,
Zhang, Ding, Liu, Wang, & Jiang, 2016).

Psychiatric and mental health. Psychological ef-
fects such as post-traumatic stress disorder (PTSD) in ad-
dition to other mental health sequelae have been noted
after water-related disasters (Lane et al., 2013; Su, 2011),
and the mental health effects of disasters are related to
the intensity of the exposure to that disaster. In the wake
of a disaster such as Hurricane Sandy, death, displace-
ment, and psychosocial stress brought on by a loss of life
and/or property are risk factors for PTSD, depression, and
anxiety. Of these, PTSD has been the most studied with
regards to disasters, usually an acute, disruptive event
with an unpredictable scope and aftermath. PTSD can
be caused by or exacerbated by events related to water-
related disasters, including living through the disaster or
by consequence of its impact (such as being involved in
an evacuation or feeling the strain of the healthcare pro-
visions afterwards; Nitschke et al., 2006). The rates of
psychological distress and PTSD remained higher among
people in flooded homes compared to those in non-
flooded homes up to 6 months after the incident. De-
pression symptoms, for example, were eight times higher
among people in flooded homes (Azuma et al., 2014).

Storms such as Hurricane Sandy also disrupt infras-
tructure and traditional systems of care, including mental
health care that could mitigate the psychological toll of
the event for victims. The mental health burden of care
post-disaster requires ongoing preparedness and early
warning systems to identify individuals at risk. Local and
federal organizations may consider establishing evidence-
based strategies for trauma and recovery to prevent
mental health problems and chronic disability stemming
from these problems after a disaster (Neria & Schulz,
2012).

A key recommendation was to monitor the impact
of flooding on the health and well-being of those dis-
placed, emphasizing the need for ready access to men-
tal health care among the affected. Establishing local
recovery groups and enlisting the aid of community

networks to mitigate the physical and psychological dam-
age from a flood event are paramount among preventive
and intervention strategies (Gray, 2008).

Population Susceptibility

Individual susceptibility. Susceptibility of indi-
viduals, communities, and countries was described in
many of the articles. Risk factors that increase suscep-
tibility to greater impact from CCRWDs include living
in poverty, living in unstable dwellings, and lacking ac-
cess to health care (Alderman et al., 2012; Bloetscher
et al., 2016; Burton et al., 2016; Dressler, Allison, Broach,
Smith, & Milsten, 2016; Grabich, Horney, Konrad,
& Lobdell, 2016; Khan, Gruebner, & Kraemer, 2014;
Lane et al., 2013; Rodriguez-Llanes, Ranjan-Dash,
Mukhopadhyay, & Guha-Sapir, 2016; Schmeltz et al.,
2013; Srikuta, Inmuong, Inmuong, & Bradshaw, 2015).
There is a strong correlation between social and health
vulnerability as measured by lack of income, percentage
of minority residents, lower educational attainment, lack
of English fluency, low take up of medical services, age,
and disability status (Bloetscher et al., 2016).

Males are more susceptible to drowning (the largest
cause of mortality from cyclones), and males are most
susceptible to dying from cyclones (Doocy, Dick, Daniels,
& Kirsch, 2013). Other factors that were associated with
susceptibility include being female, being very young or
elderly, living with a disability, being an ethnic minori-
ties, lacking fluency in the country’s primary language,
having a female head of household, and having
lower educational attainment (Abbas & Routray, 2014;
Alderman et al., 2012; Bloetscher et al., 2016; Burton
et al., 2016; Grabich et al., 2016; Khan et al., 2014;
Lane et al., 2013; Rodriguez-Llanes et al., 2016; Schmeltz
et al., 2013; Srikuta et al., 2015). Children are more
susceptible to injuries, diarrheal diseases, and respira-
tory infections (Phung et al., 2014). The incidence of
severe wasting and stunted growth among children in
regularly flooded regions in rural eastern India was
significantly higher than among children in areas not reg-
ularly flooded (Rodriguez-Llanes et al., 2016). There was
a lower incidence of diarrheal diseases associated with
those who lived with piped water and toilets in Cambodia
(Davies et al., 2015).

Nonfatal injuries and exacerbation of chronic illness
are the leading causes of morbidity among residents
and relief workers (Alderman et al., 2012). Indivi-
duals with ongoing health concerns or pre-existing con-
ditions are susceptible to interruption of health care
(Alderman et al., 2012) and may have exacerbations
of their conditions during flood disasters (increase in
cardiovascular disease during flood seasons in Canada
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during flood years; Vanasse et al., 2016). Studies iden-
tified susceptibility resulting from proximity to the haz-
ard, such as living in burgeoning coastal communities
(Grabich et al., 2016; Lane et al., 2013) or living close
to industrial and waste incineration plants (Azuma et al.,
2014).

Community susceptibility. Communities with
limited resources and those in lower income countries
are more susceptible to water-related disasters and have
poorer outcomes after disasters (Alderman et al., 2012),
and the growth of coastal populations increases the
morbidity and mortality of cyclones and the impact they
have on global regions (Doocy et al., 2013; Grabich et al.,
2016). Warm and humid climates promote microbe
growth and exaggerate water-related and waterborne
diseases in the area (Ahmed et al., 2016). The health
impacts of coastal storms present challenges for cities like
New York, a huge metropolis that is heavily dependent
on transportation, has energy infrastructure vulnerable
to flood damage, and has high-rise residential housing
(Lane et al., 2013). Environmental and individual risk
factors and symptoms were exacerbated by close prox-
imity to industrial and waste incineration plants (Azuma
et al., 2014).

Disruption in food or water sources. Climate
change has made agricultural planning difficult due to
erratic and unpredictable weather patterns. Crop yields
have decreased as a result of climate change (Abaya
et al., 2009). Floods have destroyed protected springs
and wells, disrupted organic and inorganic material bal-
ance, degraded soil, and threatened water quality (Abaya
et al., 2009, Ahmed et al., 2016). One of the main health
effects of flooding is contamination of drinking water
(Burton et al., 2016). Contamination of drinking wa-
ter was the largest contributor to spreading Vibrio and
Leptospira (Cann, Thomas, Salmon, Wyn-Jones, & Kay,
2013). Extreme rainfall events also contribute to the mi-
crobiological contamination of water source and supply,
pose a risk to public health (Dura et al., 2010), and result
in changes in salinity, chemical contamination, hygienic
condition, pathogen contamination, nutrient cycling, and
algal blooms (Phung et al., 2015). Flooding causes rapid
loss of life from physical damage of the disaster but also
interrupts food supply and life support, leading to chronic
community malnutrition (Su, 2011). Communities that
lack health infrastructure or health facilities have poorer
health outcomes due to the interruption in transportation
that is associated with flooding or other water-related
disasters—people cannot get health care during commu-
nication or power disruptions (Abbas & Routray, 2014).
Food security is related to increased population growth

rates, deficiency of drinking water, degradation of soil,
urbanization, and animal-based diets, all of which are in-
fluenced by climate change (Ahmed et al., 2016).

Health Systems Infrastructure

The effects of a water-related disaster spread beyond
the time of the disaster and into the recovery period,
disrupting health infrastructure and interrupting con-
tinuity of healthcare services (Alderman et al., 2012).
Failure to plan or prepare and mitigate the effects of CCR-
WDs and failure to respond in a timely manner result
in increased severity in health impact. Response efforts
are hampered by a lack of health services and adequate
health professionals in the area—poorer areas lack infras-
tructure to prevent or mitigate floods (no warning sys-
tems, boats, swimmers, life jackets; Abaya et al., 2009).
Failure to prepare for extreme precipitation and flooding
may pose significant challenges to curbing waterborne
disease transmission (De Man et al., 2016) and malaria
control programs and demands rapid responses to miti-
gate deleterious impacts on human health (Boyce et al.,
2016). Preparation and early warning systems are key
to preventing deaths and injuries from cyclones (Doocy
et al., 2013).

Lack of infrastructure and damage to existing infras-
tructure also contribute to increased severity of dis-
aster impact. Tropical storms and cyclones can affect
public health infrastructure by damaging equipment, in-
terrupting services, and disrupting access to clean water
(Ryan et al., 2015). Infrastructure that is not intended to
hold rainwater is inadequate to properly protect individ-
uals from the communicable threats of waste water from
flooding and disasters (De Man et al., 2014; Dura et al.,
2010). Specifically, disruptions to the healthcare system
and infrastructure as a result of hurricanes and tropical
storms may have deleterious effects on pregnancy and
birth outcomes (Grabich et al., 2016).

Local communities will face the greatest burden of ini-
tial response until national or international organizations
arrive—local responses to Hurricane Sandy in Brooklyn
mobilized volunteers to provide hot meals and deliver
medicine and ice to homebound people, and distribute
information and resources to community members for
3 weeks before government officials arrived (Schmeltz
et al., 2013). Suggestions to improve the resilience of
health systems include establishing standard operating
procedures (Van Minh et al., 2014), ensuring a functional
workforce (Ryan et al., 2016), establishing policy and
land use mechanisms, setting mandatory disaster plans
for hospitals, assessing current flood and environmental
disaster strategies, and being aware of the social inequities
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that enhance vulnerability to flood-related health prob-
lems (Burton et al., 2016).

Discussion

Increases in the incidence and intensity of extreme
weather events such as hurricanes, floods, cyclones, and
tropical storms adversely affect people’s health imme-
diately during the event or later following the event
(Portier et al., 2010). Flooding as an event was over
represented (60%) in the total literature reviewed. The
majority of the research in this analysis was conducted
in high-income or upper middle-to-high-income coun-
tries (62%), despite the fact that low-income countries
bear a disproportionate share of the burden on morbid-
ity and mortality from CCRWDs. Climate change is insti-
tuting new threats to communities who have had little
past experience in planning for water-related disasters—
lack of planning has led to a lack of mitigation efforts
and increased impact from floods and other water events
(Abaya et al., 2009).

The results of this analysis describe the cascade that
is triggered by climate change, hydrologic and metero-
logic disasters, environmental disruption, and release of
toxins that ultimately impact public health. CCRWDs en-
danger our health by affectively destroying or contam-
inating our food and water sources, the weather we
experience, and our interactions with the built and nat-
ural environments. Disease risk increases as a result of
climate change due to related expansions in vector num-
bers and ranges, shortening of pathogen incubation pe-
riods, and disruption and relocation of large human
populations (Portier et al., 2010). As the climate con-
tinues to change, the risks to human health continue
to grow (Crimmins et al., 2016). It is reasonable if not
prudent to expect that CCRWDs will adversely impact
the lives and health of a large percentage of the world’s
population over the next decades, thus the imperative
for advancing evidence-based planning. Indeed, climate
variability and change affect the most basic health re-
quirements during nonemergency times: clean air, safe
water, sufficient food, and adequate shelter. The increas-
ing frequency and intensity of CCRWDs pose new chal-
lenges to the control of environmental toxic exposures
and emerging infectious diseases, and gradually increase
the pressure on the natural, economic, social, and health
systems that sustain health.

Health impacts of CCRWDs may differ across popu-
lations and are dependent on several factors, such as
existing vulnerability and adaptive capacity to changing
meteorological conditions of these populations and the
associated human and social consequences, as well
as a myriad of other determinants that include the

capacities, available resources, and existing behaviors and
attitudes of these populations. Our findings suggest that
more research is indicated to explore strategies for mod-
ifiable factors for reducing public health vulnerability,
including exposure reduction, susceptibility reduction,
and resilience building in disaster-impacted communi-
ties. Building the resilience of health systems to climate
change is part of a preventive approach to public health.
Existing shortfalls in providing basic health services de-
termine that much of the global population is exposed to
climate-sensitive health hazards. Additional investment
is needed to strengthen key functions and to ensure that
the health sector is ready to react to the challenges posed
by climate change, including those posed by acute shocks
such as natural disasters and disease epidemics, but also
to long-term stresses.

Summary

Empirical evidence related to CCRWDs is predomi-
nately descriptive in nature, characterizing the cascade
of climatic shifts leading to major environmental dis-
ruption and exposure to toxins, and their resul-
tant morbidity and mortality. There is inadequate
representation of research exploring potentially modifi-
able factors associated with CCRWDs and their impact
on population health. This review lays the foundation
for a wide array of further areas of analysis to explore
the negative health impacts of CCRWDs and for nurses
to take a leadership role in identifying and advocating for
evidence-based policies to plan, prevent, or mitigate these
effects.

Clinical Resources
� Centers for Disease Control and Prevention.

Climate effects on health. https://www.cdc.gov/
climateandhealth/effects/default.htm

� U.S. Department of Health & Human Services, As-
sistant Secretary for Preparedness and Response.
Technical Resources, Assistance Center, and Infor-
mation Exchange. https://asprtracie.hhs.gov

� U.S. Department of Health & Human Services,
National Library of Medicine. Disaster Infor-
mation Management Research Center. https://
disaster.nlm.nih.gov/

� U.S. Environmental Protection Agency. Climate
change and health. https://www.epa.gov/climate-
impacts/climate-impacts-human-health%20%

� World Health Organization. Climate change
and health. http://www.who.int/mediacentre/
factsheets/fs266/en/
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Abstract

Purpose: Weather-related disasters have increased dramatically in recent
years. In 2012, severe flooding as a result of Hurricane Sandy necessitated
the mid-storm patient evacuation of New York University Langone Medical
Center. The purpose of this study was to explore, from the nurses’ perspec-
tive, what the challenges and resources were to carrying out their responsibil-
ities, and what the implications are for nursing education and preparation for
disaster.
Design: This mixed-methods study included qualitative interviews with a
purposive sample of nurses and an online survey of nurses who participated in
the evacuation.
Methods: The interviews explored prior disaster experience and train-
ing, communication, personal experience during the evacuation, and lessons
learned. The cross-sectional survey assessed social demographic factors, nurs-
ing education and experience, as well as potential challenges and resources in
carrying out their disaster roles.
Findings: Qualitative interviews provided important contextual information
about the specific challenges nurses experienced and their ability to respond
effectively. Survey data identified important resources that helped nurses to
carry out their roles, including support from coworkers, providing support to
others, personal resourcefulness, and leadership. Nurses experienced consid-
erable challenges in responding to this disaster due to limited prior disaster
experience, training, and education, but drew on their personal resourceful-
ness, support from colleagues, and leadership to adapt to those challenges.
Conclusions: Disaster preparedness education in schools of nursing and
practice settings should include more hands-on disaster preparation exercises,
more “low-tech” options to address power loss, and specific policies on nurses’
disaster roles.
Clinical Relevance: Nurses play a critical role in responding to disasters.
Learning from their disaster experience can inform approaches to nursing ed-
ucation and preparation.

Weather-related disasters have increased dramatically in
recent years (Guha-Sapir, Hoyois, & Below, 2014) which
has resulted in an increased emphasis on institutional

preparation and training, particularly among emergency
response and healthcare provider organizations. Hospital
evacuations are rare events, usually caused by natural or
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