
“Tackling climate change would be the 
greatest global health opportunity of the 
21st century.”

—The Lancet Commission

The fires that ripped through our 
community beginning Oct. 8 
changed everything. As was seen in 

Puerto Rico, Houston, and New Orleans, 
the visceral impact of climate change has 
hit home. The medical community must 
now begin to grapple with the unfold-
ing impact of global warming on human 
health.

Is There Scientific Consensus?
The increase of CO2 in the atmosphere 

from burning fossil fuels is well estab-
lished as a major contributor to global 
warming. Methane and nitrous oxide 
are even more potent in trapping heat, 
and these gases come largely from the 
agricultural sector. Scientists generally 
agree that we need to stay below a 2°C 
rise in temperature to prevent cataclysmic 
changes; yet all projections are that we 
will exceed that level by the end of the 
century.3

From the NASA Climate website:
“Humans have caused major climate 

changes to happen already, and we have 
set in motion more changes still. Even 
if we stopped emitting greenhouse 
gases today, global warming would 
continue to happen for at least several 
more decades if not centuries. That’s 
because it takes a while for the planet 

In a warning issued in 1992, a group 
of 1,700 leading scientists issued a call to 
arms: “A great change in our stewardship 
of the earth and the life on it is required 
if vast human misery is to be avoided and 
our global home on this planet is not to be 
irretrievably mutilated.”1 In the absence 
of significant action on the climate front, 
these dire predictions are now coming 
to fruition.

Now, 25 years later, The Lancet in 
October 2017 carried a landmark report 
based on the work of a collection of health 
experts. “What the commission has found 
is that climate change is already affecting 
human health in serious ways, with harms 
‘far worse than previously understood.’” 
The report argues that the health profes-
sions have a responsibility “to communi-
cate the threats and opportunities” of a 
phenomenon that is “central to human 
well-being.”2
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(for example, the oceans) to respond, 
and because carbon dioxide—the 
predominant heat-trapping gas—lingers 
in the atmosphere for hundreds of years. 
There is a time lag between what we do 
and when we feel it.

“In the absence of major action to 
reduce emissions, global temperature 
is on track to rise by an average of 
6°C  (10.8°F), according to the latest 
estimates. Some scientists argue a 

“global disaster” is already unfolding at 
the poles of the planet; the Arctic, for 
example, may be ice-free in the summer 
within just a few years. Yet other experts 
are concerned about Earth passing 
one or more ‘tipping points’—abrupt, 
perhaps irreversible changes that tip 
our climate into a new state.”
The environmental changes coming 

from atmospheric warming appear most 
obviously as greater extremes in temper-
ature and precipitation. Locally, these 
changes will tend to lead to devastating 
wildfires and increased f looding. The 
associated sea-level rise will also have 
long-term implications, particularly in 
coastal cities like San Francisco.

Climate Impacts on Health:  
Immediate Disaster-Related Changes

The Tubbs fire drastically affected 
local accessibility to health care as illus-
trated by the iconic photos of nurses 
at Kaiser and Sutter wheeling patients 
on gurneys out through the f lames in 
order to transport them to other regional  
hospitals.

Despite the fact that these institutions 
all did remarkable jobs in getting people 
to appropriate levels of care, closing hospi-
tals until safe to reopen, and diverting 
patients for emergency services, the loss 
of major health facilities for up to two 
weeks demonstrated the vulnerability of 
our system to natural disasters.

Evacuees were housed in community 
centers, with approximately 4,000 people 
sheltered at the highest point. Many of 
these people had medical issues, and often 
they didn’t have their medications with 
them. The vulnerability of people with 
mental-health needs, addicts in treat-
ment, elders living in care facilities, and 
medically fragile patients who barely 
make it in normal times, was increased 
in these settings. Local medical provid-
ers volunteered their services at shelters 
to address the most immediate needs. 

The long-term effects from damage to 
health infrastructure such as the VISTA 
Community Clinic extended closure, and 
the fact that over 200 physicians and 
other medical staff have lost their homes 
and may need to relocate, will result in 
increased challenges for years.

Injuries, smoke inhalation, and flood-
related exposures to toxins and water-
borne illnesses are all examples of acute 
health concerns in disaster situations. 
Our understanding of the risks from 
these exposures and how to deal with 
them is continuing to evolve.

Ongoing Health Impacts from Global 
Warming

The World Health Organization 
(WHO) currently estimates that between 
2030 and 2050, there will be 250,000 
additional annual deaths due to climate 
disruption.4 The following discussion 
will illustrate general types of health 
problems worsened by global warming 
and examples of the supporting evidence 
that is emerging. Climate change affects 
everyone, but the impact is always much 
more intense for the more disadvantaged. 

 Heat can have an impressive impact. 
We tend to think that the effects from 
high temperatures can be accommo-
dated through air conditioning or staying 
inside, but especially in areas with fewer 
resources, there is little protection for 
people from the record temperatures we 
are seeing now (often over 120˚ F in some 
parts of the world). The Lancet reports 
that the number of vulnerable people 
(over 65) exposed to very high tempera-
tures has increased over a few years by 
125 million.5 In a 2003 Europe heat wave, 
over 70,000 excess deaths were reported.6 
Outdoor labor capacity in rural areas fell, 
on average, by 5.3 percent over the past 16 
years (the hottest on record) because of 
heat stress rendering manual work more 
difficult.5

Respiratory problems and allergies 
are increased due to the photochemical 
reactions that produce smog (a major 
contributor to respiratory disease and 
asthma) and the growth of plants with 
allergenic pollen in scenarios of higher 
temperatures.3 Pollution from coal-fired 
plants in China and India led to 4,000 
school closures and cancelled flights in 
Delhi, India in early November 2017.6

Vector-borne illness distribution is 
changing in response to shifting climate 

and temperature patterns. According to 
the Centers for Disease Control (CDC), 
tick-borne illnesses in the U.S., especially 
Lyme disease, are on the rise. And globally, 
mosquito-borne illnesses such as malaria, 
West Nile, Zika, and dengue have also 
increased, with dengue up by 10 percent.8

Food insecurity and undernutrition 
have increased approximately 5 percent 
due to drought, floods, and temperature 
extremes, leading to decreases in food 
production.5  Researchers predict that in 
the year 2100, higher temperatures will 
lead to corn and rice harvests decreasing 
by as much as 40 percent.5

Both the quality and quantity of food 
seem to be changing. Samuel Myers at the 
Harvard School of Public Health reports 
on the decrease in micronutrients in food 
due to changes in soil health caused by 
the climate, especially the levels of iron 
and zinc. It is likely other micronutrients 
are also affected. They studied six staple 
foods over multiple continents over 10 
years and found significant reductions 
in iron, zinc, and protein in wheat and 
corn, which are two of the essential and 
basic foodstuffs for billions.9

Mental-health disorders appear to be 
on the rise, with PTSD, depression, and 
anxiety increases at least partly attrib-
uted to disasters and associated insecu-
rity. Certainly, we are seeing these effects 
in our area after the fires. (For a more 
in-depth look at the climate change and 
mental health connection, see Table 1, 
p. 22).

On a global level, researchers report 
increases in violence as temperature rise. 
Migration from rural areas due to decreas-
ing access to clean water and food short-
ages leads to social unrest and violence 
in cities. This unrest can then lead to 
emigration to perceived safer places in 
other countries, often with devastat-
ing effects on the health of both the 
refugees and the receiving countries. In 
2016, the United Nations High Commis-
sion documented the largest number of 
displaced people in the history of its 
record-keeping: 65.6 million people, half 
of them children, were forced to leave 
their homes.9 Many analysts feel that the 
strong pull of Far-Right political parties 
in Europe stems from pressures caused 
by immigration, much of which can be 
attributed to environmental devastation 
in refugees’ countries of origin. Syria is a 
prominent example.10
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Similar patterns are starting to unfold 
in the U.S. By Nov. 18 (2017), “more than 
168,000 people have flown or sailed out 
of Puerto Rico to Florida since the hurri-
cane . . . another 100,000 are booked on 
f lights to Orlando through Dec. 31.” 11 
Many people from New Orleans have 
relocated since Katrina, and it appears 
that Houston will have some population 
shifts after the hurricane this past year.

The diversion of resources to disas-
ter or war areas and away from needed 
health services can be a big issue. In the 
U.S. in 2017: “Disaster relief costs are 
approaching $100 billion, with more 
likely to come.”12 Republican leaders are 
looking for ways to cut funding from 
other sources, with a huge focus on repeal-
ing the Health Insurance infrastructure, 
and shifting the tax burden away from 
the wealthy and from corporations. 
Military spending continues to rise, and 
the U.S. State Department reported that 
in FY 2017 the U.S. recorded $75 billion 
in weapons sales, mainly to the Third 
World.13 If some of this money instead 
helped fund the transition to an economy 

realize that effective, strategic solutions 
have been well-outlined. Paul Hawken 
in Drawdown chronicles 100 viable 
approaches to making the transition to 
a carbon-neutral society.14 The technology 
is already in place; political will and grass-
roots demand have yet to reach critical 
mass. The importance of the role of the 
medical community in this conversation 
cannot be underestimated.

Interventions
One framework that may be helpful 

is to look at two avenues for engaging 
with this massive problem: mitigation and 
adaptation. A public-health perspective 
will address both approaches.
• Mitigation is prevention; it looks 

at ways to decrease the amount of 
GHG going into the atmosphere in 
order to slow climate change. This is 
analogous to “primary prevention,” or 
strategies such as moving to a lower-
fat diet in order to decrease choles-
terol levels in a patient. The Paris 
Climate Agreement works at this 
level of prevention, trying to keep 

that produced fewer greenhouse gases 
(GHG), we would certainly be further 
along towards a more sustainable society.

Medical Community Response
How can we as health professionals 

wrap our heads around a complex scenario 
such as the one that is now unfolding? 
What is the role of health professionals in 
addressing climate change and its effects 
on the populations we serve? Embrac-
ing the fundamental understanding that 
climate change is happening and that it 
is impacting the health of our patients 
and our families constitutes the first step. 
Then we can move on to solutions.

Fortunately, the interventions that 
can help a community lower carbon 
emissions are also directly beneficial to 
people’s health. As an example, active 
transport by walking or biking has been 
recommended for decades, and is now 
an obvious intervention for decreasing 
GHG. Plant-based diets also improve both 
health and the environment.

 Since a focus on this crisis can 
lead to hopelessness, it is important to 
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the temperature rise below 2˚ C. The 
medical community could take the 
lead in promoting solutions to GHG 
emissions due to the significant health 
impacts of unchecked climate change. 
A key element of this work is decreasing 
the burning of fossil fuels and moving 
to a “carbon-neutral” society.

• Adaptation looks at helping popula-
tions prepare for and accommodate to 
the health impacts of the changes that 
are already happening. This is analo-
gous to taking a statin when someone 
already has atherosclerosis, or “second-
ary prevention.”

Mitigation
From a public-health point of view, we 

need to understand which parts of human 
activity are most responsible for increases in 
GHG. Also, in which arena can the medical 
community make its particular contribu-
tion in affecting the conversation? Mitiga-
tion as an intervention strategy directly 
addresses climate impact, but fortunately it 
can also dovetail nicely with recommenda-
tions for more healthy behaviors.
• Food and agriculture contributes about 

30 percent of human-caused GHG.15 
Changes in agricultural techniques, 
less food waste, and plant-based 
dietary choices can improve this by as 
much as 50 percent.16 With a 75-percent 
decrease in meat and dairy consump-
tion, and a 50-percent decrease in food 
waste, food activists suggest that the 
contribution of the food sector to GHG 
would be in range to keep at the goal 
of a 2-degree temperature rise. An easy 
solution is to minimize beef in the diet, 
since beef accounts for approximately 
one-third of all GHG emanating from 
our diet.16

• Tra nspor tat ion contr ibutes 13 

Adaptation
Adaptation means setting up systems 

to deal with problems that are emerging. 
First we must acknowledge the problems 
that are unfolding; study them; and 
finally, put structures in place to help us 
to deal with them. Addressing disparities 
in access to health care due to econom-
ics and geography are paramount, as is 
disaster preparedness. The Public Health 
infrastructure is particularly well-suited 
to deal with this level of intervention.

• Community resilience is essential for 
preparing for these changes. We have 
seen this in our communities during 
the fires—volunteerism, involvement of 
local organizations to help with food 
distribution and support, fundraising. 
Building relationships and strengthen-
ing community structures are essen-
tial for long-term resilience. Some 
resources to consider: “Transition 
Towns”; climatesmartmissoula.org; 
coolblock.org. 

• Health disparities. Our communities 
already have significant health and 
economic disparities, and these issues 
will be amplified during times of disas-
ter. See “Portrait of Sonoma County.”17 
Improving access to health care, food 
security, and access to housing should 
go a long way towards averting a crisis 
during the next natural disaster. 

• Disaster preparedness. Planning 
currently occurs mainly through the 
County and State Health Depart-
ments and the Red Cross. FEMA and 
national agencies seemed less helpful 
than local organizations.  

• Public Health planning. The Califor-
nia Department of Public Health 
has some recommendations on the 
county and the regional level.7 The 
CDC has a program to help fund local 
planning called BRACE. Many juris-
dictions, including Sonoma County, 
have Climate Action Plans. (http://
sonomacounty.ca.gov/PRMD/News/
Climate-Action-Plan-Update/).

Where Is the Medical Community 
Now?

So, how has the medical community 
begun to address the climate crisis? 
On the research and monitoring level, 

“The Lancet Countdown” provides an 
important focus on observed links 
between climate and health. They have  

percent.15 Cleaner transportation 
(with positive health benefits from 
less air pollution), mass transit, and 

“active transportation” (like biking 
and walking more, clearly healthier 
than sitting in cars all day) could 
make a big difference. Air travel is a 
real problem due to its huge produc-
tion of GHG. Divestment from fossil 
fuel corporations and strategies to 

“keep it in the ground” can be seen 
as health-related interventions (like 
limiting access to tobacco) in addition 
to their identification as environmen-
tal campaigns. Electric cars seem to be 
a viable solution, and with the current 
incentives, this is a good time to make 
the switch. Institutions could begin to 
provide encouragement for carpooling 
or biking to work, as well as promot-
ing the placement of electric vehicle 
chargers.

• Energ y production—the largest 
contributor at 26 percent.15 Shifting 
from fossil fuels (coal and petroleum) 
is a major component of mitigating 
climate change, and it would have 
immediate health benefits due to air 
pollution’s current impact on health. 
Cleaner water and less damage from 
extraction in mining areas would be 
side benefits of a carbon-free future.  

• The health care industry contributes 
10 percent of human-produced GHG.10 
Ironically, hospitals and health care 
concerns are adding an inordinate 
amount of carbon to the atmosphere, 
which will eventually worsen the 
health status of the population. 
Healthcare Without Harm is a well-
established organization that has 
been doing pioneering work in helping 
health care institutions decrease their 
carbon footprint.

MENTAL HEALTH RESOURCES
  Union of Concerned Scientists: “Climate Change and Mental Health” 
https://www.ucsusa.org/global_warming/science_and_impacts/impacts/climate-change- 
and-mental-health.html#.Wh3drrQ-fBIAnd

  Climate change and human health: present and future risks 
https://noharm-global.org/sites/default/files/documents-files/151/Climate_Chg_Human_
Health.pdf

  “Mental health effects of climate change” Indian J Occup Environ Med. 2015 Jan-Apr; 19(1): 3–7. 
https://www.ncbi.nlm.nih.gov/pmc/articles/

  Mental Health and Our Changing Climate: Impacts, Implications, and Guidance 
https://www.apa.org/news/press/releases/2017/03/mental-health-climate.pdf

Table 1
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established 40 indicators, including the 
health impacts of heat waves, weather-
related disasters, climate-sensitive 
diseases, exposure to air pollution and 
malnutrition, and others that will be 
monitored on an annual basis. [19] In 
this way, the medical community can be 
apprised of progress or decline in these 
important measures.

The Medical Society Consortium on 
Climate & Health is a group of medical 
organizations that helps inform and 
network around the links of climate and 
health. “Climate Change is Harming our 
Health” is a review of research showing 
that physicians are ahead of the general 
population in their understanding. [20] 
Two out of every three doctors think 
climate change has direct relevance right 
now to patient care. Medical people are 
noting health effects from poor air quality, 
worsening allergies, injuries due to storms, 
heat-related illness, and infections spread 
by mosquitoes and ticks. [20] Doctors 
continue to hold a potent position in our 
society concerning health issues, so it 
is hoped that awareness of the problem 
within the medical community can lead 
to effective action.

Regarding public health, The Ameri-
can Public Health Association’s 2017 
annual conference, “Creating the Healthi-
est Nation, Climate Changes Health,” 
brought together leaders and researchers 
from many different disciplines to begin 
to construct a strong response on how to 
research and respond to the growing crisis 
of climate-change-related health problems.

Nurses have been organizing for 
years on these issues, with local nurse 
and USF Public Health faculty member 
Barbara Sattler being a leader. The 
Alliance of Nurses for Healthy Environ-
ments (enviRN.org) is a good avenue for 
interested nurses to get involved. The 
California Nurses Association has a very 
progressive position statement on climate 
change. Both organizations have been 
actively engaged in climate-change efforts, 
including a 2016 meeting at the White 
House to establish roles for nurses regard-
ing climate change and health, as well 
as an International Council of Nurses’ 
position statement that is now circulat-
ing in 134 national nursing associations 
for adoption.

The group Physicians for Social 
Responsibility (PSR) shared in a Nobel 
Prize for work in nuclear-war issues and 

is now directing attention to climate-
change impacts. Robert Gould, MD, 
former national head of PSR and leader 
in the Bay Area chapter, has provided 
a strong physician voice in this arena, 
especially in policy advocacy.

The California Department of Public 
Health has produced “Climate Change 
and Health” reports for each county. Its 
nine recommendations include both 
mitigation and adaptation strategies, and 
go into some detail on the department’s 
website, cdph.gov:
• Promote community resilience to 

climate change to reduce vulnerabil-
ity (through decreasing inequities, 
improving food security, and improv-
ing community involvement).

• Educate, empower, and engage Califor-
nia residents, organizations, and 
businesses to reduce vulnerability 
through mitigation and adaptation.

• Identify and promote mitigation and 
adaptation strategies with public-
health co-benefi ts.

• Establish, improve and maintain mecha-
nisms for robust rapid surveillance of 
environmental conditions, climate-
related illness, vulnerabilities, protec-
tive factors, and adaptive capacities.

• Improve and sustain public-health 
preparedness and emergency response.

• Work in multi-sectoral partnerships 
(local, regional, state, and federal).

• Conduct applied research to enable 
enhanced promotion and protection 
of human health.

• Implement policy changes at the local, 
regional, and national levels.

• Identify, develop, and maintain 
adequate funding for implementation 
of a public-health adaptation strategy. 

What about the medical organi-
zations? The American College 

of Physicians has a clear fact sheet, 
“Climate Change and Health Talking 
Points, What Does Climate Change 
Have to Do with Health?,” that outlines 
many of the points in this article. Does 
the AMA have a stance on cl imate 
change? Does your specialty organi-
zation have any position paper on it? 
Some of these physician organiza-
tions could be encouraged to take a 
prominent stand on such an important 
health-related issue.

Many hospitals have “Green Health” 
committees. “Healthcare Without Harm” 

is an organization that has been consult-
ing on these issues for many years, and it 
has compiled an impressive track record in 
assisting with environmental progress for 
many institutions. The annual environ-
mental conference CleanMed’s next event 
is in San Diego on May 7–9, 2018. The 
conference is for health professionals and 
hospital facilities managers interested 
in decreasing the carbon footprint of 
their facilities. The Alliance of Nurses 
for Healthy Environments will be hosting 
a pre-conference on environmental health 
and nursing. Helping establish “meatless 
Mondays” in hospital cafeterias is another 
strategy that some hospitals such as UCSF 
have begun to adopt.

Conclusion
The recent fi res serve as a wake-up call. 

The unfolding climate crisis is impact-
ing human health now, and will become 
even more of a factor in the future. The 
medical community has been rather quiet 
on this issue, but action now may help 
to alleviate suffering in the future. The 
encouraging news is that some progress 
is being made, and the interventions that 
have been identifi ed are good for human 
health as well as for slowing the increase 
in rising temperatures. 

Suggestions for potential points of 
action for each of us in the Sonoma 
County medical community:
• Self. All of us can begin to educate 

ourselves and consider personal 
lifestyle changes. 

• Individual patients. By interven-
ing at the level of an individual’s 
health, we can educate patients on the 
connection between health and the 
environment and we can link certain 
problems with extreme climate condi-
tions. Fact sheets for patients on heat-
related illness, airborne issues, and 
tick-related issues are on the CDC 
website.

• Community. The medical profes-
sion is beginning to advocate for 
the public ’s health by encourag-
ing movement towards a carbon-
neutral society. Political discussions 
are happening at the county level 
concerning Climate Action Plans, and 
we can be an active part in address-
ing them as a health issue. Health 
professionals can become a part of a 
community’s disaster preparedness 
team through the Medical Reserve 
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Corps, the local health department, 
the local hospital’s team, or the Red 
Cross.

• National. Larger organizations and 
political groups are addressing climate 
change, and there exists a great oppor-
tunity for medical professionals to 
enter the discussion from a human-
health perspective. 

L et us confront this challenge the 
way that the medical community 

has approached other health crises in 
the past: by educating, advocating, and 
mobilizing. The sooner we can help to 
shift the trajectory, the better the condi-
tions for health will be for our children 
and grandchildren.  
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