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Introduction
Asthma is a chronic pulmonary disease that is characterized by inflammation and narrowing of the airways, which leads to chest tightness, dyspnea and coughing. Under normal circumstances, a person’s airway provides enough space to breathe in and out comfortably. However, in an asthmatic person, the inflamed airway becomes narrow and makes the breathing more difficult. Furthermore, there is an increased production of mucus in the airways, which exacerbates the narrowing of the airways [1].

Infants/children are susceptible to asthma development since there are not able to control their own living environment. According to the National Heart Lung and Blood Institute, there are more than 25 million people in the United States that are asthmatic, out of which approximately 28% are known to be children. Asthma development can be both environmental and genetic impacts [1].
Some of the potential factors that could affect asthma are diet, childhood infections, indoor and outdoor air pollution. In general, air pollution does not have any national borders. Pollutants are transported by winds and can also seep to contaminate water and soil far from its region [2]. The main focus of this essay is to evaluate and look at the association of outdoor air pollution and especially from power plant emissions in Cyprus and how this can affect the climate change and its contribution for the increase in prevalence of asthma. The three power plant stations that are going to be reviewed are Vasilikos, Moni and Dhekelia which are located in the districts of Limassol and Larnaca. A power plant station can emit carbon dioxide (CO2), carbon monoxide (CO), nitrogen oxide (NOx), sulfur dioxide (SO2) and particulate matter (PM) have been correlated with respiratory allergy, global warming and climate change. However, the earth’s temperature is increasing due to greenhouse gas emissions that mainly have an anthropogenic contribution [3].  D’Amato et al. (2010) mentioned that climate change can alter the concentration and distribution of air pollutants which can intervene with the presence of allergic triggers causing respiratory symptoms.
In addition, epidemiological evidence confirmed that urban air pollution is a very serious public health hazard.  It also verifies the adverse effects of lung function in asthmatics, the damage of the mucous membrane of the airway and deface of mucociliary clearance. People living in urban areas are more likely to develop respiratory symptoms compared to people living in rural areas [3]. 
Power Plant Emissions and the Association with Asthma
Industries have increased dramatically in the last centuries due to economic growth, leading to thoughtless air pollutants emissions, making air quality a number one environmental and public health problem [3]. A study that was conducted in Cyprus in 2006-07, showed the risk of respiratory symptoms near the power plant station among 15-17 year-old students. Exposure from the air pollutant emissions was associated with a range of adverse respiratory effects. This study evaluated the geographic distribution of self-reported asthmatic symptoms in 15-17 year-old participants recorded in an ISAAC survey across Cypriot schools, with a sample size of 6,393. GIS software, circular zones were placed around the three stations on the island within 5Km. An adjusted odds ratio of 1.79 (95% CI: 1.27, 2.53) among residents that were located within 5Km radius compared to those that were within 30Km away which had no evidence of adverse respiratory effects [4]. Moreover, at a 7.4% prevalence of active asthma was elevated in areas where the power plant stations were located compared to 5% which the prevalence was reduced at a national level. At a longer distance from the stations the reduction in respiratory diseases was significant.
In order to evaluate the outdoor environmental air pollution, we need to identify which factors contribute to the effects of climate change and the increase of asthma morbidity. In general, particulate matter is an important issue for many cities and towns. It has been shown that it is an air pollutant component which is correlated with adverse health effects. Subgroups of particulate matter are PM10 and PM2.5. Fine particles can penetrate deep into the children’s lung and can remain suspended in the atmosphere for a long period of time and can be transported over long distances [2]. The World Health Organization (WHO) estimates 500,000 excess deaths each year worldwide from the inhalation of particulate matter into the lungs especially from elderly people that are more vulnerable [5]. Moreover, particulate matter is significantly associated with respiratory and cardiovascular diseases mortality. Symptoms of allergic asthma, chronic bronchitis, respiratory tract infection and hospitalize admissions are some of the health impacts [6]. 
Furthermore, nitrogen oxides are also indicated as hazardous gases that are emitted from power plant stations. An important characteristic is that it is a precursor of photochemical smog, which is usually, found in urban and industrial regions. Most combustion processes produce nitrogen monoxide which oxidase into nitrogen dioxide and in the presence of oxygen, hydrocarbons and sunlight react together in order to form ozone in the atmosphere [6]. Nitrogen dioxide has a low solubility which affects the lower airways. Epidemiological studies showed that exposure to NO2 are associated with the increased prevalence of asthma and with the reduction of lung function in asthmatic patients [6].
Sulfur dioxide is a water soluble compound that affects mainly the upper airway. It is emitted into the atmosphere as a consequence of high-sulfur-containing coal and oil of industrial combustion. The burning of the fossil fuel showed an association with acute bronchoconstriction in asthmatic subjects at concentrations below the level that it is required to cause respiratory symptoms in patients [6]. A study that was conducted in Czech and Poland on 6,959 school children of a Small – Area Variation in Air Pollution and Health, showed that the prevalence of respiratory symptoms was similar to both countries. In these two Central European countries with relatively high levels of SO2, were associated with respiratory symptoms, such as wheezing and asthma diagnosed by a doctor [7]. 
Carbon dioxide emissions are one of the largest anthropogenic sources resulting from energy production for use. Indications showed that carbon dioxide is a component that may contribute to the increase of respiratory symptoms. According to the U.S. Environmental Protection Agency (EPA), and the research that was done by Paul R. Epstein, showed that increased levels of CO2 in the atmosphere increase the ozone levels and pollen production (an allergen). As a result of this, the prevalence of asthma increases [8]. 
Carbon monoxide is an odorless, colorless gas, which is produced by the combustion of fossil fuels causing sudden illness and even death to humans. Also, it can bind 240 times tighter to hemoglobin compared to oxygen making it insufficient to oxygenize organs and bodily tissues. Carbon monoxide can bind to the hemoglobin to form a compound called carboxyhemoglobin. Consequently, infants and children are highly susceptible to carbon monoxide due to the increased metabolic rates. The symptoms of carbon monoxide poisoning are severe headaches, dizziness, tiredness and nausea; therefore it is not associated with the increase in prevalence of asthma [9]. People that are exposed to such components and have already been diagnosed with asthma are more vulnerable in having increased CO symptoms. 
Global Warming, Climate Change and the Association with Asthma
It is very important to note that not only power plant emissions are directly linked with respiratory allergic symptoms but also weather plays a key role in the increase in prevalence of asthma. Temperature, pressure and humidity affect asthma directly, by acting on the airways or indirectly through airborne allergens and pollutant levels. Moreover, the evidence concerning the association between atmospheric factors and asthma are inconclusive in respect to the frequency and severity of respiratory allergies with the increase levels of greenhouse gases and climate [3]. 
 Global warming is a major result of human activities which has an impact on the biosphere and the environment. D’Amato et al. (2010) mentioned that the fourth synthesis report of the Intergovernmental Panel on Climate Change (IPCC) issued in 2007 concludes that the temperatures have increased dramatically in the past 30 years due to the elevated levels of greenhouse gas emissions that come mainly from anthropogenic sources. Between 1970 and 2004, these emissions have increased by 70%. Carbon dioxide is the number one anthropogenic source with approximately 80% increase of emissions the past 34 years [3]. Furthermore, air pollution levels are associated with climate and topography. 
Due to alterations in the climate, greenhouse gas emissions can lead to human health affects through the development of respiratory and cardiovascular diseases. These affects are usually caused from higher ground-level ozone concentrations and the changes in the frequency of respiratory diseases from air pollution. During the past decade, extreme weather events such as heat waves, heavy rainfall and thunderstorms have increased. Reports show an association between increases in temperature and admissions to hospitals due to respiratory symptoms [3]. Cyprus is a concrete example of such extreme weather events. The island suffered many years from drought, but this year the winter weather conditions were extreme and prolonged, something very rare for Cyprus. 
Climate change is expected to affect the air quality through several pathways. Some of these impacts are the increase of droughts which would eventually lead to the increased of dust and particulate matter; the ozone formation rate will be elevated due to higher temperatures and increased sunlight; increase ground level ozone and fine particles, which can trigger allergens causing coughing, reduction in lung function and inflammation of the lung; and finally increase carbon dioxide concentrations and temperatures, affecting the timing of aeroallergen distribution [10]. 
People that are more susceptible in developing asthma, such as elderly and children, are sensitive to extreme weather conditions. Power plant emissions are not the only factors that trigger respiratory symptoms but also changing climate conditions may trigger asthma. The airways that are already inflamed from the hazardous gases that are emitted from stations and as a result of this; weather changes (hot, humid weather, extreme cold, sudden changes in temperature, humidity or air pressure, strong winds, thunderstorms) would worsen the irritation even more [11]. 
Intervention Measures to Reduce Power Plant Emissions
There are many available intervention measures that we can use in order to reduce power plant emissions and eventually reduce the health effects that occur from the exposure of hazardous chemicals and substances. By minimizing the emissions from the power plants, we automatically reduce the chances of creating a global warming effect. These three factors are interrelating. According to the World Health Organization (WHO), there are two intervention levels which are effective:

a. Interventions on the source of pollution 
b. Intervention to user behavior

Starting out with the interventions on the source of pollution, a turn to alternative fuels will help decrease the biomass coal that is emitted during combustion or other processes. The reduction of environmental pollution with cleaner production methods is an important aspect of minimizing respiratory symptoms not only for the station workers, but also for people that have asthma or can develop asthma by living within a small proximity radius from the power plant stations. However, a transition to renewable energy production such as solar energy and wind may benefit by reducing respiratory diseases but also generate far lower or near-zero emissions of greenhouse gases compared to fossil fuels. 
Moving on to the last intervention measure, alternation in user behavior can introduce significant reduction in the exposure scale. Due to extreme weather conditions the past decade, people that are more susceptible in developing asthma or already have asthma should limit their outdoor activities during hot or cold weather. Workers of a power plant stations need to protect themselves from the emissions. Government should obligate industries to provide a sustainable environment for workers. Nonetheless, protective gear should be provided in such cases in order to avoid any health effects that can be caused from the hazardous gases. 
Discussion
Regarding the aforementioned, Cyprus has three main power plant stations, Vasilikos, Moni and Dhekelia that provides the island with electricity. Although the stations are relatively new, especially the Vasilikos station, they still use fossil fuel for energy production. The island is well-known for its sun, so an alternative method is to use solar energy for electricity production. In addition, the use of hydropower is also an important investment. The extraction of sea water as an alternative suggestion not only reduces the greenhouse emissions but also minimizes the prevalence of occupational asthma and the asthma of people living in areas that are close to the power plant stations. Another alternative, which is already in progress in Cyprus, is the extraction of natural gas that has been found in the regional area. The transition from fossil fuel to natural gas will be in the intermediate future an expensive method but on a long term basis it will provide a cost-benefit for the economy, environment and public health issues. Thus, these alternative suggestions which are recommended from the authors point of prospect benefits the environment from the limitation of severe climate change conditions but also these alternative methods create a healthier environment for people to live in. 
Conclusion

In a nutshell, our goalpost in this paper was to give an insight about the correlation between potential power plant emissions and asthma and how this can be influenced by the changes in the climate conditions. If we ever want to achieve a sustainable environment, then we should “think globally, benefit locally”. In general, outdoor air pollution is not a regional issue but a broad matter. Governments from all around the world need to take the appropriate measures in order to minimize or keep their emissions to the permissible limits. This can lead not only to better climate conditions but also to the reduction of respiratory health effects in humans. Most of the Cypriots are not fully aware the climate has changed dramatically that past year. It should be emphasized that Cyprus never had such prolong winter conditions, which gives us an indication that things will get even worse in the future. Consequently, with all of these sudden changes in the climate, it is inevitable that new public health issue will come to the fore. 
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