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ABSTRACT

Global temperatures fluctuate as part a natural climate cycle but over the past 100 years human influences have caused a shift in the patterns. Our temperatures have been warming at a more frequent rate and are having effects on other natural processes, like the natural habitats of mosquitoes. The shift in climates has allowed areas once inhabitable for mosquitoes to become breeding grounds. This influences the rates of vector-borne diseases, like malaria, and increases the number of people at risk for contracting these diseases. In lesser-developed nations, this puts a larger proportion of the population at risk due to lack or resources and treatments. The relationship between climate change and vector borne diseases is of public health significance because the potential loss of life due to vector borne disease will continue to increase as the climate continues to change. 
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[bookmark: _Toc448935732]INTRODUCTION
             The climate of the Earth is a constantly changing phenomenon that has dictated the lives and behaviors of animals since the planets conception. The complicated mixture of temperature, pressure, water, wind, and other variables has created patterns of warming and cooling the Earth’s atmosphere. This has led to bitter winters and stifling summers. The climate of a particular region influenced what crops were planted and the success of human settlements. Historically, climate change was a natural occurrence (Reiter, Climate Change and Mosquito-Borne Disease, 2001). 
               Starting in the 1970’s, scientists began to observe the first signs of what has been dubbed “global warming”. The global temperature was steadily increasing rather than its natural fluctuating pattern. Over time, it was confirmed that the increase in the overall temperature of the Earth was exacerbated by the amount of greenhouse gases being emitted by humans beginning in the early 1900’s (Global Warming and Climate Change, 2016). 
              Over the last 20 years, global climate change has emerged as creating extreme weather patterns and events. The ever-increasing global temperature has led to heatwaves, hurricanes, and several years of snowstorms dubbed “snowpocalypse” (Climate, 2016). The theories have shifted from global warming to climate change. As climate shift and the global temperature rise, the boundaries of climate zones begin to change. A result of this is the extended regions of tropical and subtropical zones that can support insect populations. These insects, such as mosquitoes, are often vectors for infectious diseases. 
             Infectious diseases are ubiquitous. The different methods of transmission create unique opportunities for pathogens to capitalize on the ever-changing environment. This includes the effects of global climate change. The increase in overall temperature transforms new geographic regions into breeding grounds. This is true for vector, water, and food borne diseases. It also true for person-to-person pathogens. 
             Mosquitoes, a carrier of several disease pathogens, are adapting to new environments. They are breeding and thriving in areas outside of their natural territory because of the drastic shift in climates. Species of mosquitoes that had previously not been observed in North America are now causing initial cases of malaria in southern Texas (Global Warming and Climate Change, 2016). As climate change evolves and creates more extreme parallels, the rate of infectious diseases, primarily vector borne, will increase throughout the globe. Cases of “tropical” diseases will begin to be observed in higher latitudes and lesser-developed nations will be the ones to suffer the most from this new influx of disease. 













[bookmark: _Toc448935733]THE CASE FOR ANTHROPOMORPHIC CLIMATE CHANGE
  	The scientific community’s definition of climate change has evolved greatly over the past 25 years. The current display of temperature increase over the past quarter-century indicates a substantial contribution from the build-up of greenhouse gases due to human activities (Hansen, Sako, & Ruedy, 2012). The fingerprints of human involvement are being seen in ecological and biological systems throughout the planet. This includes the thinning of avian egg shells, the melting of sea ices, and change in the chemistry of both fresh and sea waters (Reiter, Climate Change and Mosquito-Borne Disease, 2001). 
              Historically, the Earth has undergone a series of warming and cooling periods (McMichael A. J., Neira, Campbell-Lendrum, & Hales, 2009). This has caused the geography and ecology to differ from what is currently observed. The most recent of these events was a cooling, or glacial, period starting around 100,000 years ago that created the polar ice caps (Hansen, Sako, & Ruedy, 2012). Throughout the glacial period, a series of small warming and cooling cycles have occurred. These are called interglacial periods. They can range between 30 to hundreds of years and lengths (Reiter, Climate Change and Mosquito-Borne Disease, 2001). 
              Interglacial periods create a reference point for each generation of humans because it creates the range of weather events and temperatures they become accustom to during their lifetime. This is one of the reasons there are people in modern society that have trouble believing in global climate change. In their perspective, the winter of 2014 was just as cold as the winter of 2010. A single degree difference in the overall temperature is difficult for humans to comprehend on a day-to-day basis. But, a one-degree increase in the average temperature of a region can lead to catastrophic results (Climate Information , 2016). 
             Increases in temperature are also part of the cyclic nature of climate but since 1750 the rapid increase of temperature cannot be accounted for scientifically. Without considering the levels of greenhouse gases being admitted into the atmosphere. As the world became industrialized throughout the 1800’s, the atmosphere was collecting the byproducts (Reiter, Climate Change and Mosquito-Borne Disease, 2001). 
              As technology changed, so did the types of gases being released into the atmosphere. For over a hundred years, coal was the primary fuel source. When coal is burned it releases a mixture of sulfur dioxide, nitrous oxide, carbon dioxide, particulate matter (PM). These chemicals trap reflected radiation in the troposphere level of the atmosphere. This means that rather than the heat (longwave radiation) waves returning back to space, it remains in the atmosphere. Over a period of time, the atmosphere has continued to increase the amount of chemicals in the atmosphere that work to prevent the heat waves from escaping the atmosphere. This increases the temperature of the entire planet and has been causing the shift in global climate (McMichael, Neira, & Bertollini, 2009). 
            Coal is not the only source of greenhouse gases. Car exhaust, diesel fumes, and industrial wastes all emit carbon dioxide, methane, and other compounds that exacerbate global warming. The Mauna Loa Observatory in Hawaii, run by the National Aeronautic and Space Administration (NASA), has recorded carbon dioxide (CO2) levels since 1958 (Global Warming and Climate Change, 2016).       
             The first recorded CO2  level in 1958 was 315 parts per million (ppm). By April of 2014, the recorded level was 401 ppm. This means that in 56 years, there was an increase in CO2 levels by more than 20%. Between December 2014 and December 2015, the recorded average went from 398.85 to 401.85 ppm (Global Warming and Climate Change, 2016). This trend alludes that current human trends, including the “Green Revolution” and “Going Green”, are not curbing the levels of greenhouses gases in the atmosphere. 
              The anthropogenic, human caused, effects are influencing climate so quickly that nature has not had a chance to adapt to its new reality. Animal species are becoming extinct because of the change in their ecosystems (Erwin, 2008). The absorption of gases into the oceans are modifying the chemistry of the water; this acidification is killing coral and other sources of food for higher order fish. Soil composition can no longer support the demanding amount of crops needed for human survival in certain regions of the world (Future Climate Change, 2016). These changes do not occur overnight; rather they gradually increase towards their current state. The vicious cycle of change will continue to create a modern society forced to create new science (technology, chemicals, food sources, etc) that will allow humans to exist on Earth.
             Or, the changes that have occurred are creating a more dangerous environment for humans. Such is the case for many pathogens. 










[bookmark: _Toc448935734]VECTOR BORNE DISEASE AND CLIMATE CHANGE
              Pathogens are small, disease-causing organisms. This group includes bacteria, viruses, prions, fungi, and parasites. Different types of pathogens are transmitted through various pathways into the target organisms, including humans. Water, air, and vectors are examples of transmission pathways (Martens, Niessen, Rotmans, Jetten, & McMichael, 1995).
              Vector borne diseases are transmitted to organisms via another living organism. According to the World Health Organization (WHO), vector borne diseases currently account for about 17% of all cases of infectious diseases (Malaria Fact Sheet, 2016). This equates to more than a million deaths across the continents. However, the majority of these cases are found in tropical or equatorial regions because the climate is more supportive of the vectors. Mosquitoes and tics are examples of vectors capable of carrying diseases like dengue fever, Lyme disease, and malaria (Reiter, Climate Change and Mosquito-Borne Disease, 2001). 
               Malaria is a disease that has affected humans for millennia. There is evidence of malaria in most ancient societies but is often referred to as “the fever”. Malaria is transmitted to humans through different species of mosquitoes depending on the location. The protozoan multiples inside the mosquito and is given to humans via the saliva plug that mosquitoes use to prevent blood clotting (Reiter, Climate Change and Mosquito-Borne Disease, 2001). 
              The symptoms of malaria are very distinct. The first is a series of violent chills accompanied with cyanotic lips and fingers, an intense feeling of cold, and a rapid but weak pulse. Following the chills, a fever that persists two to six hours with flushed skin, intense headaches, nausea, and a pounding pulse. Lastly, is a rapid drop in body temperature and profuse sweating (Malaria Fact Sheet, 2016). 
             The pattern of symptoms caused by malaria occur every third or forth day, depending on the protozoan causing the disease (Malaria Fact Sheet, 2016). This fixed rate of occurrence has lead to malaria gaining the nickname “tertian” or “quatrain” fever. Malaria has also been called the autumnal or harvest fever because in temperate climates, there would be seasonal epidemics corresponding to the late summer and fall seasons. These nicknames are a way to link the modern disease to historical references, such as Roman historians, due to common description of symptoms (Reiter, Climate Change and Mosquito-Borne Disease, 2001). 
                The genus of parasitic protozoan responsible for causing malaria, Plasmodium, in humans is carried by the Anopheles genus of mosquitoes. Anopheles mosquitoes live on every continent with the exception of Antarctica. The female Anopheles mosquito is responsible for spreading Malaria and the mosquito’s unique ability to delay ovulation of her eggs allows for more temperate regions to be susceptible to cases of malaria. The female mosquito will lay her eggs during the warmest period of the year and this varies depending on location (Pedercini, Blanco, & Kopainsky, 2011).
                In tropical regions, it is warm enough for mosquitoes to breed throughout the year. In these locations, malaria is endemic and a constant threat to the human population. As you move closer towards the poles, the summer months provide the perfect temperature range for mosquitoes to breed. In these locations, malaria is seasonal and widespread (Ryan, et al., 2015). 
              The relationship between the Anopheles mosquito, the Malaria protozoan, and the changing climate insinuates that malaria will affect a larger sector of the population. As the habitat of mosquito continues to increase and begin to affect more regions of the world, a new approach to malaria prevention will need to be considered. Most likely as a global community to ensure there is communal effort to combat this disease (and others as a byproduct). 
             In 1939, Paul Hermann Müller discovered that a previously synthesized chemical possessed insecticidal properties. This chemical, dichloro-diphenyl-trichloroethane, infamously became known as DDT. DDT was used heavily as an aerosolized insecticide post World War II to decimate local mosquito populations (Najera, Gonzalez-Silva, & Alonso, 2011). DDT was sprayed over land, in areas of standing water, and directly on humans. The use of DDT assisted in the eradication of malaria in areas of North America and Europe, it also helped to control the spread in endemic tropical areas. DDT was considered the key to eradicating malaria across the globe (Pedercini, Blanco, & Kopainsky, 2011). 
The “magic” insecticide was considered safe, even when exposed daily, until Rachel Carson exposed the dangerous affects of DDT to both the human population and the environment in 1962. Her novel, Silent Spring, concluded that DDT was toxic, possibly carcinogenic but at the very least was responsible for several severe human health effects. The book led to an exploration into the validity of her claims concerning the environmental and human effects of DDT (Bouwman, van den Berg, & Kylin, 2011). 
	In humans, DDT is stored in the adipose tissue deposits and can remain in the body for years. In the environment, it is considered a persistent organic pollutant (POP) because it lasts for years in the environment until it begins to degrade.  Health effects in humans include cancer, male infertility, developmental delays, and nervous system disorders (Bouwman, van den Berg, & Kylin, 2011).  
            A study conducted by van Dyke et al. found an average indoor residual spraying (IRS) of an area 32-64 m2 had to be 64-128 grams in order to continuously be effective against mosquitoes. This study also found that DDT was detected outside of the tested dwellings. It was found in the surrounding soil and in livestock living on the property (Pedercini, Blanco, & Kopainsky, 2011). 
In 1970, the United States government created a new agency, the Environmental Protection Agency, which supported the claims of Rachel Carson. By 1972, the Environmental Protection Agency (EPA) issued a cancellation order for the further manufacture of DDT and “banned” the application of DDT in the United States (Bouwman, van den Berg, & Kylin, 2011).
There are currently thirty-three other countries that have banned the use of DDT. There is one caveat to the banning of DDT. Countries, like the United States, which have banned DDT, still reserve the right to use the insecticide to aide efforts during a public health emergency. For example, DDT was used to suppress a population of fleas responsible for an outbreak of the bubonic plague in 1979 in California. In areas where Malaria and other vector borne diseases are endemic, DDT and other insecticides are utilized in a regular fashion (Bouwman, van den Berg, & Kylin, 2011). 
            The World Health Organization predicts that there were currently 3.2 billion people at risk of contracting malaria (Malaria Fact Sheet, 2016). In 2007, they called for a 75% reduction in the global burden of malaria by the year 2015 (Millenium Development Goals: Goal Six, 2015). Their primary methods were to continue transitioning away from POP applications and focus on low-cost anti-malaria nets and indoor residual spraying of safe insecticides. The goal overall goal to lower cost of malaria prevention so that developing areas could afford to use primary prevention technologies as a long term solution to combating malaria (Bouwman, van den Berg, & Kylin, 2011).




[bookmark: _Toc448935735]THE RELATIONSHIP BETWEEN MALARIA AND CLIMATE CHANGE
                The World Health Organization has published its estimated number of malaria cases for 2015 at 214 million, a decrease of 37% between 2000 and 2015 (Caminade, et al., 2014). The National Aeronautic and Space Administration (NASA), the National Oceanic and Atmospheric Administration (NOAA), and the World Meteorological Organization have all published articles stating that 2015 was the warmest year on record (Global Warming and Climate Change, 2016). These two facts have an inverse relationship, when most of the data concerning the relationship between malaria and climate express that there should be a direct, positive relationship. But, this relationship is complex.
[bookmark: _Toc448935736] Modeling the Relationship between Malaria and Climate Change 
               The relationship between malaria and climate change is one that has been simulated and modeled because there is a suspected positive correlation. In an article published in 2014, Caminade et. al examined a series of five different malaria models under differing conditions to account for variables that could influence both climate change and/or malaria (Caminade, et al., 2014). Different models depicting rates of malarial infection across the globe are shown in Figure 1 (Caminade et. al, 2014). The white areas display the areas risk free from malaria, the blue areas represent unstable (risk of epidemics), and the red areas represent and endemic threat of malaria.  




[image: http://www.pnas.org/content/111/9/3286/F1.large.jpg]
(Caminade, et al., 2014)
[bookmark: _Toc448933063]		Figure 1. Observed and simulated malaria distribution of five malaria models
 A linear pattern appears among the series of seven models and appears to be similar to the natural climate zone divisions. The increase in the risk-free zones can be associated with the introduction, in 1955, of the World Health Organization’s agenda to eradicate malaria (Patz, et al., 2000). While the program was abandoned fourteen years later when it was determined that global eradication was not plausible at the time, the program did help to eliminate malaria cases in temperate climates. But, the tropical and subtropical areas provided ideal breeding grounds for the Anopheles mosquitoes and endemic malaria persisted (Bouwman, van den Berg, & Kylin, 2011). 
In an article published by Martens et. al, a series of climate models were paired with malaria models to create a graphic depiction of the epidemic potential. The climate variables came from the UK Meteorological Office-General Circulation Model with the accelerated policies (AP) and business-as-usual (BaU) greenhouse gas emission scenarios. The models used 1990 as a reference year and also compared two different species of Plasmodium. The increasing global potential for the reintroduction of malaria into areas that were considered successes during the World Health Organization’s malaria elimination campaign is demonstrated in Figure 2. 
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(Martens, Niessen, Rotmans, Jetten, & McMichael, 1995)
Figure 2. Potential malaria risk areas in 1990 and 2100 for P.vivax and P.falciparum
[image: ]
               Models have predicted that there will be an increased susceptibility globally to a resurgence of malaria. There are preventative medications, a prevention protocol that relies on bed nets in developing areas, and globalization that need to be taken into consideration (Grambsch & Menne). Diseases, humans, and climate is a relationship that changes daily and is highly influenced by outside factors (ex. Poverty, war, famine) that can increase or decrease the likelihood of a disease epidemic (Patz, et al., 2000). 

Female Anopheles mosquitoes must live long enough for the parasite to complete its developmental stages and transmit the disease in order for malaria to spread. There is a set of temperature thresholds where the mosquitoes flourish, this genus thriving between 20 and 25°C. 
  According to Martens et. al, when a set of Anopheles  mosquitoes was exposed to temperatures of  9, 20, and 40°C, 82, 90, and 4 percent of the mosquitoes survived respectively; suggesting that there is an ideal temperature range for mosquito breeding before it is too hot for survival. 
[bookmark: _Toc448935737]Influence of Precipitation 
           Precipitation is also a factor in the spread of malaria (Martens, Niessen, Rotmans, Jetten, & McMichael, 1995). According to the United States Environmental Protection Agency (EPA), since 1901 the average annual precipitation has risen by 0.09 inches globally per decade (Climate Change Indicators in the United States, 2016).  In the United States, it has increased by 0.15 inches per decade (Fig. 3). 

[bookmark: _Toc448933065]










Figure 3. Precipitation Anomaly (in/year)
The amount of precipitation an area experiences can directly affect the amount of malaria cases it experiences. Mosquitoes require an aquatic environment for their eggs to develop and mature into adults. They can breed in standing water or in on the banks of any body of water. If there is an increase in the amount of rain, there is likely a vast amount of standing water that mosquitoes can lay their eggs in (Caminade, et al., 2014). 
As the planet begins to warm, Anopheles mosquitoes’ natural habitat morph and integrate into the previously inhabitable areas towards the temperate zones. When paired with an overall increase in the precipitation, the ability for malaria cases to spread is increased. But, this is not true for all areas. There are areas of severe drought (ex. California or Southern Africa) that cannot support the mosquito population because breeding could not occur in these locations (Ryan, et al., 2015). However, as one area becomes inhabitable to mosquitoes there are other areas with bountiful resources to provide a stable environment for mosquitoes. 

              








[bookmark: _Toc448935738]POLITICS AND POLICY EFFECTS ON CLIMATE CHANGE AND DISEASE
            Global climate change is not a universally accepted science (Hansen, Sako, & Ruedy, 2012). There are large pockets of the global population that considers the theories and facts supporting climate change as “junk science”. There are conflicting messages coming from all directions: the media, the scientific community, and governments. You have popular figures like Bill Nye the Science Guy and Leonardo DiCaprio pleading with the world to acknowledge climate change, with the science to support their claims. The opposite is popular politicians, like Sarah Palin, and religious leaders proclaiming that climate change is a fallacy. The polar opposite views have created a muddled perspective of climate change for the general population (McMichael, Neira, & Bertollini, 2009). 
               The scientific community has attempted to conceptualize climate change into a platform that is approachable to the general public, but relaying information to fit the schema of a person with low scientific literacy has become an issue without a solution. Communicating risk and risk perception requires specific parameters pushes to educate and trigger action at the same time without creating a sense of fear (Hansen, Sako, & Ruedy, 2012). 
               Information about climate change and associated diseases is currently being presented in a panic inducing tone. The media is more concerned about the number of readers their articles receive. Catchy headlines sell papers but it is difficult to present an entire story with evidence in less than 15 words. It is not just newspapers and media outlets that are using fear as leverage in the presentation of climate change information, so is Hollywood. 
              In 2004, the Twentieth Century-Fox Film Corporation released “The Day After Tomorrow”. The film detailed a fictionalized story about the onset of climate change but these types of messages could influence audiences. This is just one example of Hollywood highlighting climate change in a manner that will attract audiences, but not necessarily inform them (Hansen, Sako, & Ruedy, 2012). 
             Risk communication needs to be considered a significant factor in all areas of climate change. People are more receptive to accepting ideas when presented in a manner that is informative but not creating a sense of panic. The average person pays attention to twenty-seven words about a topic before they begin to break concentration and emotions start impacting decisions (Minamyer & Clayton, 2015). Combating climate change and addressing the issues that arise from the changing environment must occur in a unifying system. If the media sends messages that induce fear and panic, there is an increased risk of individuals not receiving the full information conveyed (Prevention, 2014).   
[bookmark: _Toc448935739]Other Examples of Vector-Borne Infectious Disease Threats
In late 2015, the world media outlets began to cover a developing story in South America regarding a rise of a “new” virus. This virus was causing severe birth defects in newborns and flu-like symptoms to others. This virus, the Zika virus, was spreading and quickly across South America and into parts of Central American and the Southern United States. Newly reported cases of the disease grew infinitely while the science community was working on finding answers for the public. The world was becoming uneasy over another possible epidemic (Zika Virus, 2016). 
          Zika virus is not new; the virus was first identified in Uganda in 1952. A person infected with the Zika virus will exhibit a series of flu-like symptoms for a period of two-to-seven days (Zika, 2016). The biggest threat with Zika is the effect on pregnant women. Women exposed to the virus during her pregnancy carry the risk of the fetus developing microcephaly (Services, 2016). Health authorities in Brazil and French Polynesia have observed an increased number of Guillain-Barré cases during the Zika outbreaks of 2013 and 2015. There is no formal scientific connection between the two as of 2016 but there is testing going underway to see if there is in fact a neurological effect caused by the virus (Zika Virus, 2016). 
            Similar to malaria, Zika is vector borne and transmitted by a genus of mosquito; however, Zika is carried by the Aedes genus. The Aedes genus of mosquito has the ability to carry of plethora of other viral diseases that affect humans, including: dengue fever, yellow fever, West Nile fever, chikungunya, eastern equine encephalitis. The different species of Aedes mosquitoes are thought to have originated in parts of Africa and Asia. As climates changed, the Aedes’ were able to increase their natural habitat to include tropical, subtropical, and areas of temperate climate. As the world becomes more transient and reliant on the shipment of goods, the Aedes has been able to infest new regions of the world and adapt to more temperate areas (Zika Virus, 2016). 
          The Zika outbreak of 2015 will not be the last outbreak or epidemic that the world sees in the next few years. Infectious agents are always adapting to new environments and finding ways to infect new host and there is always a potential for a new emerging infections disease. This can be seen across the globe, including the United States. An example of this is the increase in Lyme disease throughout the Eastern United States; or, the outbreaks of bubonic plague in the National Forests of the Western United States. The change in the environment has created a chain effect and the microbes and vectors have taken advantage of the situation (Reiter, Climate Change and Mosquito-Borne Disease, 2001). 
[bookmark: _Toc448935740]Socioeconomic and Political Influences
           Today, the areas that are most affected by infectious diseases are primarily those with lower socio-economic factors (i.e. higher rates of poverty, obesity, food deserts, lack of infrastructure) and areas of political unrest (Grambsch & Menne). Medications and social programs that have been successful in the more developed nations (MDN) have not shown the same success when implemented into the less developed nations (LDN). An example of this is polio (McMichael, Neira, & Bertollini, 2009).
            Polio was officially eradicated in the United States in the early 1970s. The disease can be prevented with a vaccine and this campaign was used throughout the 1950s and 60s to lower the incidence rate. The campaign worked so well that the World Health Organization (WHO) used it until countries were determined to be polio free. Pakistan was one of the countries that WHO worked with to eliminate polio. Pakistan had a low incidence rate for much of the 21st century until militant attacks in the tribal regions reduced the access to care and vaccinations. In 2014, Pakistan had the highest number of new cases of Polio the country had seen in 15 years (WHO Facts on Polio Eradication, 2016). 
           The political instability within the tribal regions of northeastern Pakistan led to the increase in the number of cases of Polio and this is seen in other areas of political instability (Polio + Pakistan, 2016). The Democratic Republic of Congo (DRC) has been ruled by corrupted government that has limited the healthcare infrastructure and social programs in the country. Alongside war and human rights violations, the DRC has seen outbreaks of Ebola (separate from the one in 2014), hemorrhagic fever, polio, cholera, typhoid. Malaria and Yellow fever are endemic to the region. The DRC also has a HIV/AIDS problem that cannot be fully addressed because of the state the country is currently in (Democratic Republic of Congo, 2015). 
           The socioeconomic and political standings of countries need to be taken into concern with climate change because they have an intertwining relationship in both a positive and negative ways. As stated above, areas of political unrest experience lapse in healthcare and experience a higher rate of infectious diseases (Grambsch & Menne, 2003). They are also more likely to burn coal as a primary source of energy. They experience gender violence (nurses and skilled healthcare workers are more likely to be female in areas of political unrest) at an alarming rate. This is an example of a negative-negative relationship. There can also be positive-positive relationships; a country with a stable political system and the ability to help improve those suffering from low socioeconomic standing (SES) have the capacity to influence change. An example of this is Germany. Germany has been ranked as the number one country in the world. They have a great health care system, low unemployment rating, a growing economy. But, they have also implemented programs to increase solar energy production and utilize this as the primary source of energy. A positive step in lowering the global levels of carbon dioxide and methane. 
         The other type of relationship is the positive-negative or negative-positive. The United States is a primary example of the positive-negative relationship. As a country, the United States has a health care system that ranks below many other westernized nations. The population is stratified into different “classes” and those suffering from poverty have significantly less access to health care. The United States also put environmentally-friendly technology and products into the inaccessible range of the lower classes, it has become a status symbol to be able to afford the newest green products or drive the new hybrid.  There is willingness from the people to start changing the amount of greenhouse gases emitted and start implementing more green initiative. 
           In September of 2000, the 189 members of the United Nations signed a document listing out eight priority goals that were to be addressed by the end of 2015 (Millenium Development Goals: Goal Six, 2015). These were goals to improve life of all humans and also improve on areas that have created large disparities in different populations. As of 2015, very little measurable success can be claimed from the Millennium Development Goals and their fundamental purpose still needs to be improved upon. Think tanks can continue to brainstorm new ways to lower carbon levels and provide fresh water for communities but until these ideas are being implemented on the ground level, they are nothing more than ideas (Patz, et al., 2000). Climate change, environmental health, and global public health need more than ideas before the combination of the three create the inevitable catastrophe. 
            The first step is to acknowledge that climate change is real and it is happening. 
            On November 30, 2015, representatives of 196 nations gathered in Paris to discuss a global resolution on climate change. The 13-day summit was concluded with the signing of an agreement, The Paris Agreement, of 195 nations to stave off an increase of two degree Celsius. This two degrees increase would lock the planet into a future similar to a science fiction blockbuster. One of the core elements of the agreement is a requirement of all nations to take part. President Barack Obama has created more stringent regulations for the Environmental Protection Agency and considers climate change one of the elements of his legacy as President of the United States. Chinese President, Xi Jinping, has also pursued domestic policy change to cut the amount of coal-fired power plants and address the issue of severe air pollution throughout China’s large cities. The Paris Agreement will not solve climate change but according to the United Nations secretary general, Ban Ki-moon, “For the first time, we have a truly universal agreement on climate change, one of the most crucial problems on earth (Davenport, 2015).”
             Change, in any discipline, cannot begin until a problem is deemed important enough to consider finding at least one solution for and ways to implement. Until the human population decides to address that we are exacerbating climate change and grasp that climate change is not just global warming, we are doomed to suffer all that comes along with our ignorance.



[bookmark: _Toc448935741]CONCLUSION
          Climate change has different manifestations depending on location. While the overall temperature of the Earth is increasing, it is also bringing more extreme winters and storms. The droughts are getting worse in California and parts of the Middle East while flooding is a constant threat to coastal cities and river towns (Climate Information , 2016). There is no predictability in climate change except the inevitability of change. The climate will continue to affect diseases in human beings, possibly even more intensely than can be remembered in modern recorded history. While the rates of malaria have been decreasing over the past fifteen years, other vector borne diseases have been increasing in incidence and prevalence as well. Chikungunya, dengue fever, West Nile Virus, and other vector borne diseases are affecting more people (Reiter, Climate Change and Mosquito-Borne Disease, 2001). With globalization, this pattern will continue to be seen as more people travel longer distances.
             Does climate change have a direct relationship with malaria and other vector borne diseases? Yes, and we as a society do to help lessen the burden of these diseases. We need to focus on prevention. Empty the old tires and buckets of standing water that sit in the vacant lots of large cities. Promote the use of nets and safe insecticides in areas where these diseases are endemic. Educate the world about prevention and the signs and symptoms of local threats to the community, teach them about how climate change has a direct effect on our daily lives. Our individual health as well as the health of the planet.
           It is not a simple task but it is necessary because the climate, pathogens, and vectors will continue to evolve while we, the human population, remain stagnant and argue about the difference 0.1 ° Fahrenheit makes on a global scale.
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