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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,
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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.l).
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
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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 CO, (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 2% 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
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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
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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 etfects 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, amplitying 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
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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 etforts 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
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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
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