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Project Description 

 The combination of contemporary human activities, most prominently the excessive 

burning of fossil fuels including oil, gas, and coal and unprecedented deforestation, has resulted 

in an abnormal increase in atmospheric greenhouse gases (GHGs), in particular, carbon dioxide, 

nitrous oxide, and methane (Solomon et al., 2007).  These human activities, in turn, have resulted 

in an overall warming of our planet since these gases are slow to degrade and trap heat (Solomon 

et al., 2007).  The effects of this overall warming of the planet are not linear and affect different 

regions in different ways.  Increased temperatures affect precipitation because warmer air holds 

more moisture, and changes to temperature and precipitation patterns over long periods of time 

alter a location’s climate.  Some places may experience desertification, some may become 

wetter; some may become hotter, some more temperate (Solomon et al., 2007).  In each of these 

cases, there is the tendency for an increase in conditions that exacerbate respiratory ailments.   

 For example, in areas with increased dryness and desertification, more dust will be in the 

air (Bernard, Ebi, Grambsch, Romieu, & Samet, 2001).  Secondly, as a result of additional moisture 

on a regular basis or more frequent storms periodically, mold becomes a problem (Gamble, Ebi, 

Sussman, Wilbanks, 2008).  Thirdly, as a result of the climate being more temperate, along with 

an increase in carbon dioxide, the growing season is heightened and/or extended, and there is 

predicted to be more pollen or more-potent pollen expelled into the air (Gamble et al., 2008).  

Lastly, increased temperatures alone can be a respiratory stressor (D'Ippoliti et al., 2010) as are 

increased temperatures combined with pollution (particulate matter) and sunlight, which form 

ground ozone (Bernard et al., 2001).    

 This paper will study the effects of anthropogenic (human-caused) climate change on 

respiratory ailments caused by aeroallergens (pollen, mold, and dust), heat, and ground ozone, a 
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consequence that has been predicted by climate scientists around the world.  This paper will 

review current literature regarding this consequence of climate change; present for readers a 

model of adaptation and mitigation; and also seek and evaluate existing models created jointly by 

environmental scientists and health practitioners.  In addition, it is hoped that the data adduced in 

this paper will add to the literature undergirding the reality of climate change. 

 My BIS concentration is Climate Change and Community Health, which combines the 

disciplines of Environmental Science and Community Health.  Respiratory ailments are on the 

rise, but the general public may not be aware that one reason for this rise may be climate change.  

Some researchers are studying and reporting on the global security aspects of climate change 

(Rogers, 2009); others are studying the effects on our food and water supplies (Costello et al, 

2009); many are focused on the outcomes for plant and non-human animal species (Montoya & 

Raffaelli, 2010).  Health care is one of the most important issues of our time, yet alongside mass-

media articles highlighting the dire consequences of obesity or smoking, for example, we rarely 

read about the health effects of climate change.  By studying the issue of climate change and 

community health from an interdisciplinary viewpoint, one learns not only about the science of 

climate change but also the effects on society of environmental health hazards and how we can 

strive to avoid disease by using the public health model, focusing on prevention.   

 The audience for this project is the general public, especially those who may not be aware 

of the health consequences of climate change and/or are particularly susceptible to respiratory 

ailments.  From an environmental science perspective, this project will define climate change, 

outline the causes, and discuss the consequences, as well as examine the public’s perception of 

climate change.  From a health perspective this project will define respiratory ailments, outline 

their causes, prevalence, costs, and prevention/treatment.   
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 To illustrate the link between respiratory ailments and climate change, current literature 

from both the environmental science and health disciplines will be used.  Existing models for 

climate change adaptation/mitigation will be identified—from both disciplines—and a best-

practice model will be presented. 

Background 

 The purpose of this section is to provide readers with a general understanding of the core 

issues of this project--climate change and respiratory ailments--and to provide a baseline of 

public sentiment on climate change and the health consequences thereof.   

Climate Change Science 

 Using thermometers, humankind has recorded global temperatures since the mid-1800s.  

From 1860 to 2005, the average temperature rose approximately .76° Celsius [1° C = app. 1.8°F] 

(Trenberth et al., 2007).  In addition to natural processes that affect global temperature, such as 

variations in solar activity and volcanic eruptions, a majority of climate scientists have 

determined that a primary explanation for this temperature increase is human-produced 

greenhouse gases from the time of the industrial revolution forward (Schneider, Rosencranz, & 

Niles, 2002).   

 Historical records of the greenhouse gas carbon dioxide (CO2) can be detected in air 

bubbles trapped in ice sheets.  Ice cores drilled from Antarctica dated to 400,000 years ago have 

helped scientists connect the rise in temperatures to the rise in CO2 (McManus, 2004).  

Greenhouse gases in our atmosphere are needed to maintain life on the planet, but an 

overabundance of these long-lived gases trap too much heat and affect the climate of different 

geographic regions.  
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 The Intergovernmental Panel on Climate Change in its Fourth Assessment Report in 2007 

asserted with “very high confidence” (p. 3) that anthropogenic climate change has been 

occurring since 1750 (Solomon, 2007).  Figure 1 shows the connection between rising CO2 and 

rising temperature levels in the northern hemisphere; graphs for the southern hemisphere are 

similar (Science Museum of the National Academy of Sciences, 2011).     

 

 

 

Climate Change Consequences in General  

 As a result of increased greenhouse gases, the overall 

average temperature of the earth has increased, which 

scientifically is termed ‘global warming.’  Because this warming 

is affecting the earth in a non-linear way, due to the temperature 

differences between the poles and also the random dispersal of 

land and water bodies across the planet, this higher overall 

temperature of the earth means different things in different places.  This expanded definition of 

global warming is what scientists refer to when they say ‘climate change.’  Because of the non-

linearity of the earth system, some places are affected much more than others and some areas are 

getting colder while others get hotter.  In the end, climate changes will impact all humans, plants, 

and animals, although as mentioned, in different ways.  Scientists have already observed sea 

level increases; altered precipitation patterns and variations in freshwater availability; changes in 

energy, transportation, and agriculture sectors; ecosystem disruptions; and health issues (Karl, 

Melillo, & Peterson, 2009).  Although many people may not be seeing effects on a large scale at 

Figure 1   
 
Graph showing concurrently rising CO2 and temperature levels 
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the present time, there are those around the planet who are indeed witnessing their way of life 

changing.   

 Inhabitants of the coldest environments on the planet, such as Siberia and Alaska, are 

experiencing climate change on an all-too-personal level, because warming and weather no 

longer allow them to grow or hunt traditional foods, build homes, travel, or secure fresh water 

(Crate, 2008; Crate & Nuttall, 2009).  Newtok, Alaska, is one such community.  The process of 

relocating the entire population because of sea and river erosion, thawing permafrost, storm 

surges, and increased temperatures began in 2006 and is expected to be completed this year 

(State of Alaska, n.d.).  The 2,000-year-old community is being moved by the federal and state 

governments nine miles south of its present location at a cost of approximately $2 million per 

family, or a total of $80 to $130 million (State of Alaska, n.d.).  

Health Consequences of Climate Change 

 Climate change is expected to create a diverse set of health problems.  Millions around 

the globe may experience malnutrition, suffer or die from heat waves, floods, storms, fires, and 

droughts, and succumb to disease brought about by an influx of infectious disease vectors (Parry, 

Canziani, Palutikof, van der Linden, & Hanson, 2007).  The poor, the very young and the 

elderly, and those who are already sick or immunocompromised are at greatest risk.  

Aeroallergens--pollen, mold spores, and dust--are known respiratory irritants, as are high 

temperatures and increased levels of ground ozone.   

 With regard to one of these human health consequences of climate change—increased 

aeroallergens—two important studies are noted here, both led by the same researcher.  In the first 

study, published in 2000, Ziska and Caufield of the U.S. Department of Agriculture provided 

data gathered from studying ragweed in the laboratory to determine the effect of higher CO2 
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concentrations.  In the second study, published in February 2011, Ziska et al. published 

additional ragweed data gathered from studying the length of its growing season in the field.   

 In the 2000 study, Ziska and Caufield found that ragweed pollen, a common respiratory 

allergen, did indeed increase with more CO2.  Ziska and Caufield (2000) determined that in the 

past 100 years, ragweed pollen counts had already doubled, and that within 75 years, if CO2 

levels doubled as expected, ragweed pollen counts would also double--again.   

 In the 2011 study, Ziska et al. confirmed that ragweed pollen counts in North America 

had risen in the last 15+ years due to higher temperatures.  Ziska et al. (2011) examined field 

data from all over the continent and determined that warmer temperatures have created a longer 

ragweed growing season due to an increase in the number of frost-free days and a delay of the 

first frost in higher-latitude areas of North America (e.g., Nebraska north).  Specifically, Ziska et 

al. (2011) noted, ragweed pollen was expelled 13 to 27 days longer.  What the pollen increase 

may point to in the very near future, as researchers review patient health records of the recent 

past, is an increase in medical treatment for those with existing respiratory problems.   

 For example, in 2007, researchers studied the connection between pediatric asthma 

medical emergencies and increased aeroallergens, climate change (temperature and 

precipitation), and air pollution (Wang & Yousef, 2007).  For the time period January 1, 2000, to 

December 31, 2003, in Wilmington, Delaware, they found that on days when tree and weed 

pollen counts were elevated, pediatric emergency room visits were also slightly elevated, 

indicative of a trend upwards (Wang & Youself, 2007).  Of note, the latitude of Wilmington, 

Delaware, is 39.76° N, and the two pollen counting stations used in Ziska’s 2011 study closest to 

Wilmington were located at 41.15° N and 36.33° N.  The median between these two numbers is 
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38.735, putting Wilmington closer to the 41.15° N location, one at which the ragweed season 

increased by 11 days in the last 15 years (Ziska, 2011). 

Respiratory Ailments:  Definitions, Susceptibility, Costs, and Treatment 

 Indicative of the seriousness of respiratory ailments in our country, one goal of the U.S. 

Department of Health and Human Services’ [HHS] Healthy People 2020 initiative is to:  

Promote respiratory health through better prevention, detection, treatment, and education 
efforts [because] the burden of respiratory diseases affects individuals and their families, 
schools, workplaces, neighborhoods, cities, and states.  [Due to] the cost to the health 
care system, the burden of respiratory diseases also falls on society; it is paid for with 
higher health insurance rates, lost productivity, and tax dollars. (HHS, n.d., ¶s 1 & 6). 
 

This initiative will be in force for the next 10 years; respiratory disease is one of 42 public health 

topics in Healthy People 2020 (HHS, n.d.).   

 Although there are over two dozen distinct lung diseases, there are three general 

categories of lung ailments:  1) Airway diseases, such as asthma, emphysema, and chronic 

bronchitis in which the breathing tubes are narrowed or blocked; 2) diseases that cause scarring 

or swelling of the lung tissue itself; and 3) ailments such as chronic obstructive pulmonary 

disease (COPD) that damage the blood vessels in the lungs (University of Maryland Medical 

Center [UMMC], 2011).  Asthma and COPD will be examined in this paper, as will allergies, 

another respiratory ailment. 

 Asthma.  Asthma is perhaps the most familiar pulmonary disease.  Sufferers from this 

chronic condition become short of breath and cough or wheeze when having an attack (Health 

Canada, 2006).  Triggers for asthma include stress, exercise, aeroallergens such as pollen, and 

other types of air pollution (Health Canada, 2006).   

 In the United States there are more than 24 million people with asthma:  17.5 million 

adults and 7.1 million children (United States Center for Disease Control and Prevention [CDC], 
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2009).  In 2006 there were over 13 million doctor visits or outpatient hospital visits by those with 

asthma, and one-half million required inpatient hospital care, averaging three and one-half days 

[figures as of 2006] (CDC, 2009.) Worldwide, there are approximately 300 million sufferers [figures 

as of 2007] (World Health Organization [WHO], 2011).   

 According to the CDC (2010), asthma is more prevalent among females, children, 

African Americans, and Puerto Ricans, as well as those living under the poverty level and who 

live in the U.S. Northeast and Midwest.  Asthmatic children missed more than 10 million school 

days; adult employees missed more than 14 million workdays (Akinbami, 2011).  Death rates are 

low (3,447 in 2007, the majority were adults), but treatment costs in addition to the financial cost 

of lost work- and school-days are high—a staggering $30 billion per year on average in the 

United States (CDC, 2010).   Medications are available to prevent asthma attacks and to ease an 

attack after the onset of symptoms; physicians also work with patients to help them determine 

and avoid personal triggers (UMMC, 2011).  Asthmatics’ quality of life can be impaired, 

although sufferers do not always experience symptoms; there is no cure for asthma at the present 

time (UMMC, 2011).  

 COPD.  COPD is another well-known pulmonary disease.  Although most cases are 

attributable to tobacco smoke, pollution has been linked to the disease as well (Health Canada, 

2006).  Over 14 million American adults have been diagnosed with COPD, which includes two 

conditions:  chronic bronchitis and chronic emphysema (CDC, 2011).  In the United States, 

COPD is the number four cause of death; in 2005 there were 715,000 hospitalizations of COPD 

sufferers (Brown, Croft, Greenlund, & Giles, 2010).  Worldwide, there are at least 210 million 

people with COPD [2007 figure] (WHO, 2011).  In 2006, there were 120,000 deaths caused by 
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COPD; this number represents 53.6% of all deaths caused by lung diseases (National Institutes of 

Health, National Heart, Lung, and Blood Institute [NHLBI], 2009). 

 In 2006, the World Health Organization’s Global Initiative for Chronic Obstructive Lung 

Disease released a report titled Global Strategy for the Diagnosis, Management, and Prevention 

of Chronic Obstructive Pulmonary Disease.  According to the report, COPD is usually diagnosed 

in middle-aged or elderly people of both sexes (equally or perhaps favoring females slightly) and 

can severely restrict everyday activities as it progresses.  Once diagnosed, treatment is almost 

always required for the rest of a sufferer’s life, with the goal being to maintain quality of life and 

prevention of further deterioration.  Treatment involves reducing risk factors, by advocating for 

smoking cessation and indoor/outdoor air quality improvement.  Additionally, there are many 

medications currently used to treat symptoms, but again, they cannot prevent the progression of 

the disease.  There are physical therapy, oxygen therapy, and nutritional regimes that can be 

undertaken, as well as several surgical procedures—although surgery is not a preferred method 

of treatment.  The costs related to COPD in the United States in 2002 exceeded $32 billion 

(medical costs and lost-productivity costs) and are expected to rise greatly in the next 20 years. 

(WHO, 2006). 

 Allergies.  In addition to asthma, COPD, and other lung diseases, millions of people 

(animals suffer too) are affected by airborne nasal and skin allergies, most of which are caused 

by dust, animal fur, mold spores, chemicals, and pollen (National Institutes of Health, National 

Institute of Allergy and Infectious Diseases [NIAID], 2003).  In 2003, NIAID reported that 35 

million Americans experience hay fever (seasonally or all year long) and that between 40 and 50 

million Americans suffer from some sort of allergic disease (of all types).  The number afflicted 

with asthma and non-food allergies has risen substantially in the past 50 years, even taking into 
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account better medical diagnosing (Isolauri, Huurre, Salminen, & Impivaara, 2004).  In the past 

10 years, COPD cases have almost doubled (Brown et al., 2010). 

 According to data gathered by the American Academy of Allergy, Asthma and 

Immunology (n.d.), not only are the number of allergy sufferers rising but the financial cost of 

treating allergic rhinitis [upper respiratory problems caused by aeroallergens] is rising as well.  

Over half of the $11.2 billion spent in 2005 (double that of 2000) was for prescription 

medications; also included in that figure were visits to physicians and hospitals (numbering over 

12 million in 2006) and immunotherapy treatment, such as desensitizing allergy shots (American 

Academy of Allergy, Asthma & Immunology [AAAAI], n.d.).   

 Humans are susceptible to allergies in part due to their genetic predisposition but also 

because of environmental factors (NIAID, 2003).  Avoidance of allergic triggers, another 

treatment method, is not always possible, as not everyone can avoid outside activities or going to 

work, for example (NIAID, 2003). 

Public Perception of Climate Change and Its Health Consequences 

 In June 2010, when polled by researchers from the Yale Project on Climate Change 

Communication and the George Mason University Center for Climate Change Communication, 

61 percent of Americans thought that global warming was “happening” (p.2), up slightly from 57 

percent in January 2010 but down from 71 percent when the same question was asked in 2008 

(Leiserowitz, Maibach, Roser-Renouf, & Smith, 2010).  When pollsters followed by asking the 

same 61 percent to rate their confidence in that belief, only 20 percent were “extremely sure” and 

37 percent were “somewhat sure” (Leiserowitz et al., 2010, p.2).    

 In the same survey, 50 percent of all respondents answered that climate change was 

“caused mostly by human activities” (p.3), while 40 percent said that climate change was 
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“caused mostly by natural changes in the environment” (Leiserowitz et al., 2010, p.3).  

Interestingly, the numbers who believe in anthropogenic climate change dropped slightly from 

2008, while those who believe climate change to be natural rose (Leiserowitz et al., 2010).  The 

poll also indicated Americans feel more scientists disagree than agree that global warming is 

occurring—a viewpoint that has strengthened since 2008 (Leiserowitz et al., 2010).  

 In 2010 Leiserowitz et al. queried participants of their level of concern about climate  
 
change and their own health; the responses follow:            

Level of concern that climate change will affect personal health 
(columns:  # respondents June 2010 and Jan 2010) 

 
Rating of Seven (Extremely concerned)   8     7 
Six        9     7  
Five        14     14 
Four        22     17 
Three        9     12  
Two        14     13  
Rating of One (Not at all concerned)    25     29 
 
The answers to this climate change and personal health question indicate that Americans are not 

very worried [the same question was not asked in 2008]. 

 The Yale and George Mason researchers joined other researchers in Malta and Canada to 

review studies about the public’s perception of the effect of climate change on health (Akerlof et 

al., 2010).  Of particular note, Americans tend not to believe climate change will affect them 

individually.  Only 10 percent of those surveyed said that global warming would harm them 

personally; the top three responses (denoting those who would be harmed) were plants/animals, 

future generations, and less-developed nations (Akerlof et al., 2010).  Overall, the researchers 

felt that, if the consequences of climate change were framed more from a health perspective, 

productive climate change mitigation and adaptation actions might get underway, and they 

encouraged additional study of this approach (Akerlof et al., 2010). 

June 2010 Jan 2010 
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Methodology and Evidence 

 This Methodology and Evidence section will detail specifically how the final project will 

1) link together climate change and respiratory ailments, 2) present adaptation and mitigation 

methods for climate-change-induced respiratory ailments, and 3) create an environmental health 

model. 

 To link together climate change and respiratory ailments, a critical analysis of current, 

existing interdisciplinary literature and reports from reputable scientific organizations will be 

conducted.  The evidence presented for this connection will consist of two parts.   

 First, included in the Background portion of this proposal is a section regarding the 

public perception of climate change as well as the public perception of the effects of climate 

change on human health.  By framing climate change from a respiratory health perspective, it is 

hoped that this paper will convey to readers the importance of adapting to and mitigating climate 

change; however, the paper will also provide evidence that climate change scientists advocating 

climate change action are more credentialed and greater in number than their naysayer 

counterparts (Anderegg, Harold, Prall, & Schneider, 2010).   

 Second, evidence will be presented that illustrates a cause and effect scenario insofar as 

climate change and respiratory ailments are concerned.  Although predicted many years ago, 

sometimes with computer models (McMichael et al., 1995), researchers are now beginning to 

look back through medical records, searching for evidence that points to the negative health 

outcomes of emitting greater amounts of fossil fuels (Wang & Yousef, 2007).  Therefore, the 

cause-and-effect evidence will be in the form of studies that have reviewed increased respiratory 

ailment hospitalizations, treatments, and deaths that have occurred at the same time as the 
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increased climate-change stressors being studied in this project:   pollen, mold, dust, excess heat, 

and ground ozone.   

 The second purpose of this project is to analyze adaptation to and mitigation of climate-

change-induced respiratory ailments.  As an example, at an elementary level, adaptation to 

climate change in a health sense might entail adjusting an individual’s behavior to avoid distress.  

For some people this might mean staying indoors upon receiving via the media a high heat, 

ground ozone, or pollen warning provided by local environmental quality and public health 

departments (Confalonieri, 2007).  An example of mitigation would be encouraging and/or 

mandating the use of renewable energy sources as a substitute for fossil-fuel-based energy 

sources to reduce greenhouse gas emissions that add to and cause health problems in the first 

place (Confalonieri, 2007).  The analysis of adaptation and mitigation will be created by an 

examination of current, existing interdisciplinary literature from reputable scientific 

organizations.   

 The final purpose of this project is to create an environmental health model, a model that 

combines a concept map of the health consequences of climate change with a typical public 

health model.  Figures 2 and 3 are examples of such a map and model, ones that will be used to 

create an environmental health model.  The core concepts of public health are assessment, policy 

development, and assurance, and public health professionals are primarily focused on keeping 

populations healthy to begin with (U.S. Institute of Medicine [IOM], 1988).  The model for any 

type of problem solving should involve at least these same three principles—assessment, policy 

development, and assurance--albeit using terms germane to a particular field.  Policymakers 

acting on climate change should also be focused on keeping populations healthy.   
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 The IPCC in its fourth assessment suggested that to ensure the survival of as many 

natural systems (including humans) as possible, there needs to be “a portfolio or mix of strategies 

that includes mitigation, adaptation, technological development (to enhance both adaptation and 

mitigation) and research (on climate science, impacts, adaptation and mitigation)” (Parry et al.,  

2007, ¶14).  Similarly, a mix of such strategies combined with the public health model will be 

the guide for creating an effective environmental health model for this project.   

 In addition to creating a model, existing environmental health models will be sought for 

comparison, again by an examination of current, existing interdisciplinary literature.  By visually 

representing the combination of these two concepts, it is hoped that readers will understand 

better the consequences of and need for adaption to climate change and understand better how to 

protect their own health in a climate-changed world.  It is this final product that may be the best 

evidence of the interdisciplinary nature of the topic of this paper. 
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Fig. 2   Establishment of causal relationship between     
 climate change and ↑respiratory ailments 
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(HHS, 2008) 

Fig. 3 Public health 
 model:  assessment, 
 policy development,  
 & assurance 
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Conclusion 

 The natural systems on which we depend for food, water, and shelter are changing.   

Every day, the media bombards us with news about both natural and human-caused 

environmental tragedies.  The earthquakes in Haiti and Japan, the oil spill in the Gulf of Mexico, 

and closer to home, the pollution-filled Chesapeake Bay are but a few examples of such 

tragedies.  Although not receiving the same amount of media attention, at least in the United 

States, climate change is also one of those environmental tragedies.  It is hoped that more people 

soon come to terms with the fact that we have expelled too many greenhouse gases into our 

atmosphere and are now seeing the negative effects of doing so. 

 This cause becomes even more important when considering the multiple health 

consequences of climate change.  By looking at climate change from a health perspective, more 

specifically, a respiratory health perspective, it is hoped that readers will be better able to see the 

need for adapting to and mitigating climate change.  This interdisciplinary project strives to 

show, therefore, that the health of our planet is directly connected to our own health, and that we 

should embrace ways in which we can clean up and improve both.  If we choose to look the other 

way, this tragedy may be the greatest challenge humankind has ever faced.   

Timeline 

By April 30th, have expanded background completed for inclusion in final/BIS 490 project 
(evidence linking climate-change-caused mold, heat, ozone, dust to respiratory ailments + 
evidence regarding credentials of climate change scientists).  Contact faculty mentor during this 
time if in need of assistance. 
 
By June 2nd, start of summer session/BIS 490, have adaptation/mitigation section and 
environmental health model drafted.  Submit to faculty mentor for initial review. 
 
On June 23rd, submit final draft of complete project to faculty mentor for review. 
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On July 7th, begin preparing project presentation in BIS 491 (due August 4th). 
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