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North Carolina’s health care systems face dramatic risks 
from climate change that are here now and will last for 
decades, including disease outcomes and increased health 
risks that will disproportionately affect disadvantaged pop-
ulations. At the local level, health care practitioners have 
to become advocates for climate mitigation; longer-term 
responses must involve society at all levels.  

Introduction 

In 2020, the worldwide medical community has focused 
on the virus strain SARS-CoV-2 and the disease it causes, 

COVID-19. However, there is a larger, even more ominous 
threat facing the medical community: our changing climate. 
There is no vaccine for this threat, and responding to it will 
require coordinated local and global action to a degree thus 
far unseen in human history. 

Author David Wallace-Wells opens his 2019 book, The 
Uninhabitable Earth, with the chilling assessment that, “It is 
worse, much worse, than you think” [1]. This is not an alarm-
ist statement; it is a concise representation of data demon-
strating that it is a delusion to think of climate change as a 
gradual change primarily affecting polar bears and threaten-
ing our coasts in some far distant time to come. If we stay 
on our current path, heat, desertification, and flooding could 
render significant parts of the globe uninhabitable, and 
sooner than we think. Even if we were to eliminate emissions 
tomorrow, climate models project that the carbon in the 
atmosphere would increase average temperatures across 
the contiguous United States by at least 2.3°F relative to 
1986-2015 by the middle of this century [2].

Climate change is not tomorrow’s problem: it is ours, 
now. Effects we will see over the next 50 years are, to use 
a bad pun, baked in. Nor are its consequences equally dis-
tributed; while climate change will affect everyone, already 
disadvantaged groups will suffer disproportionately [2, 3]. 
What matters at this point is how well we anticipate, pre-
pare for, and prevent its effects. 

How Will Climate Change Affect Health? 

Health professionals have long been aware of the effects 
of a changing climate on health. In 2008, Dr. Mark Keim, 
at that time associate director for science in the Office 
for Environmental Health Emergencies at the Centers for 

Disease Control and Prevention (CDC), summarized a large 
body of literature by noting that the consequences of cli-
mate change would include significant and wide-ranging 
public health risks [4]. 

These risks are many and varied. In 2016, the US Global 
Change Research Program listed seven distinct catego-
ries of impacts: extreme heat, outdoor air quality, flood-
ing, vector-borne infections, water-borne infections, food 
related infections, and mental health and well-being [5]. 
A specific North Carolina example discussed elsewhere in 
this issue describes health effects from wildfires such as the 
2008 peat bog fire in Pocosin Lakes National Refuge [6, 7].  
Impacts in these categories often occur simultaneously and 
their synergism makes things worse. 

Stories about the health impacts of extreme weather 
events often focus on the heroic work of hospital profes-
sionals. One example in North Carolina was the response of 
the New Hanover Regional Medical Center during Hurricane 
Florence [8]. Yet, notwithstanding the heroism of health care 
professionals here, in New Orleans in 2005, in New York in 
2011, or in Houston in 2017, what happens when extreme 
events become more frequent? Moreover, focusing solely on 
hospitals overlooks the needs faced by populations without 
access to hospitals or even basic medical care.   

Social Systems and Climate Change 

In a changing climate, social disruptions will accompany 
climate-related health effects. We don’t usually think of 
North Carolina as either generating or receiving climate ref-
ugees, and the state does not have the same concentration 
of populations in low-lying areas as, for example, Florida or 
Louisiana. Nevertheless, our coastal communities generate 
tens of thousands of jobs and billions of dollars of revenue in 
industries such as agriculture, commercial and recreational 
fishing, and tourism. All of these are vulnerable to sea level 
rise that will create existential challenges to the communi-
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ties that rely on these industries. Outside the coastal zone, 
other areas will find themselves more susceptible to flooding 
due to both extreme rainfall events and increased runoff in 
an urbanizing state. Low-income communities that already 
have insufficient resources for clean water will find them-
selves even more at risk from stormwater pollution, failing 
septic systems, and saltwater intrusion. More broadly, just 
as COVID-19 has disproportionately affected communities 
of color, climate change and accompanying extreme weather 
impacts will exacerbate these injustices if our society does 
not improve its ability to provide equitable health care for all.

While health care professionals are routinely on the front 
lines in fighting diseases, including those that dispropor-
tionately affect disadvantaged communities, with climate it 
can seem as if we are doing battle with the very Earth itself. 
The battle metaphor, however, may not be the best way to 
think about our current dilemma. As shown in Figure 1, the 
sources of the greenhouse gases that are at the heart of cli-
mate change are things on which our society depends: elec-
tric power generation, transportation, business and industry, 
buildings and the built environment, and agriculture. Health 
care systems, especially hospitals, are large sources of 
greenhouse gas emissions in the United States and world-
wide, and North Carolina is likely no exception [9-11]. Pogo, 
of comic strip fame, was right: “We have met the enemy, and 
he is us.” The links between these sectors and our daily lives 
present a daunting challenge, and the concerns of health 
professionals can reasonably extend to all of these systems. 
Mitigation of the risks that these emissions create is a matter 
for both national policy and state/local community action. 

North Carolina’s Response to Climate Change

Governor Cooper’s recent Executive Order 80 recognized 
the health risks associated with a changing climate, stat-

ing that “to maintain economic growth and development 
and to provide responsible environmental stewardship, we 
must build resilient communities and develop strategies to 
mitigate and prepare for climate-related impacts in North 
Carolina” [12]. The good news is that actions to mitigate cli-
mate change will also benefit our economy, both by avoiding 
adverse economic effects in sectors such as agriculture and 
manufacturing and by generating employment opportuni-
ties in sectors such as renewable energy [13, 14]. But even 
as we reduce emissions, realistic public policy requires us to 
prepare to meet today’s effects of climate change.

North Carolina county health departments, local hos-
pitals, and health professionals across all settings—and 
especially in already disadvantaged areas—face immediate 
potential impacts from extreme weather events [15, 16]. But 
the changing climate also adds to risks from other health 
care stressors, such as mosquito-borne diseases including 
West Nile, chikungunya, dengue, and Zika viruses; water or 
vector-borne diseases including Lyme; and higher levels of 
ozone air pollution resulting from increased temperatures, 
urban heat-island effects, and aeroallergens [17]. Mitigation 
of these disease risks will require communities to coordi-
nate health care services with other essential functions such 
as housing, food, and other social welfare programs. These 
responsibilities inevitably fall to local communities in the 
long run, and are most effective when there is a preexisting 
network of relationships facilitating mutual understanding 
and awareness of capabilities, resources, and limitations. 

As noted by Mark Keim in Figure 2, there is a difference 
between crisis response and risk reduction, similar to the 
public health levels of primary, secondary, and tertiary pre-
vention when facing health threats. Risk-reduction measures 
are actions to keep a crisis from happening in the first place, 
or, if the crisis occurs, to limit the consequences as much as 
possible. Crisis management measures are actions taken in 
the middle of the event. 

What Must Happen First?

We will be managing climate change health threats for 
a long time. A coordinated strategy will recognize both the 
need to reduce emissions to keep things from getting even 
worse, and the need to anticipate that even with emissions 
reductions, things will get worse before they get better. 
There are no simple answers, and all of society will have to 
be involved. For health care systems, some of the hardest 
decisions will be about what to do first. Here are three prin-
ciples that may apply not just to hospitals, but to health care 
providers at all levels. 

Prepare for a Climate Emergency
Whether the challenge is a drought, a flood, a severe 

storm, or wildfires, health care systems and providers should 
have an emergency response plan in place. Any plan is bet-
ter than no plan, as long as it is understood that the plan aids 
in preparation but may not match the crisis in real time. The 

figure 1.
Total US Greenhouse Gas Emissions by Economic 
Sector in 2018
 

Source. US Environmental Protection Agency (2020). Inventory of US 
Greenhouse Gas Emissions and Sinks: 1990-2018
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Federal Emergency Management Agency (FEMA) and the 
North Carolina Division of Emergency Management have 
useful guides to assist health care providers in anticipating 
and planning for extreme weather events, and health care 
professionals should know and understand their county’s 
emergency preparedness and response structure and per-
sonnel [18].

Test Implicit Assumptions
Do the plans really anticipate what might happen? Ask 

tough questions, such as: What else might go wrong? What 
happens if the power goes out? If drinking water systems fail? 
If the community is surrounded by water, as Wilmington was 
during Hurricane Florence? If areas are cut off by wildfire? 
Is there a plan for a surge of refugees from other affected 
areas? What if personal protective equipment (PPE) stores 
are exhausted? Do disease patterns in communities reflect 
past patterns, or is something new going on? How do we get 
accurate data on community members that can be available 
anywhere in the health care system?

Learn from Prior Mistakes and Successes
In 2017, Houston was hit by unprecedented flooding due 

to Hurricane Harvey, a storm which, like Florence, may have 
been a harbinger of the kind of slow-moving, high-rainfall 
events that will become more likely in a changing climate. 
However, Houston’s Texas Medical Center was a Hurricane 
Harvey success story, escaping much more serious dam-
age thanks to well-designed flood protection doors installed 
after Tropical Storm Allison caused severe destruction in 
2001 [19].

Truly addressing the health consequences of a chang-
ing climate will require us to link public health, primary 
care, emergency, and critical care facilities in a functioning 
health care system. The ongoing pandemic has illustrated 

the importance of these links and the fragility of the care 
networks available in underserved communities, both in 
rural and economically depressed urban areas. A changing 
climate will similarly stress these networks, not only in tropi-
cal storms but also as a result of extreme heat or infectious 
disease outbreaks. 

The climate is already changing from its historic norms. 
We owe it to ourselves to build resilience into our current 
systems. But, as urgent as these actions are, we will need 
to change many of our social systems to avoid even worse 
consequences down the road. Health care practitioners have 
to become advocates for climate mitigation so that things do 
not get even worse, especially for our most disadvantaged 
fellow citizens. COVID-19 has shown us that some parts of 
our society can change quickly when we feel the urgency to 
do so, but others struggle and produce needless suffering. 
Lessons from the weaknesses exposed in our response to 
the pandemic should inform our preparations for the daunt-
ing health threats of our changing climate.  
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