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Introduction
Epidemiology is a branch of medicine that deals with the study of the distribution and determinants of health related states or events in specified populations, and the application of this study to control of health problems (dictionary of epidemiology). Epidemiology looks into epidemic and endemic diseases, which is based on the observation that diseases do not just occur but rather caused by environmental, social, economic, genetic and personal features that vary according to time, place and groups of the population. Epidemiologist have over the years strived to determine who is prone to a particular disease, when is the diseases is likely to occur and its trend over time, where the risk is highest in a population, what exposure do the disease sufferers have in common?, how much risk is increased through exposure and how can the disease be avoided by eliminating the exposure. In the course of history epidemiologic approach has helped in determining the transmission of communicable disease such as cholera and measles by finding out exposure and host factors shared by the sick in a population.{{3 Craig,M.E. 2009;}}
History of epidemiology
Hippocrates
Hippocrates was a Greek physician born (460BC) on the island of Cos in Greece. He became known as the founder of medicine and considered the greatest physician of his time. He also created the code of ethics for physicians “Hippocratic Oath” which is still in practice in some medical schools in some countries. His medical practice was based on observations on the study of human body. During his time people believed illness was caused by superstitions and possession of evil spirit. However he believed in natural healing process of rest, cleanliness, good diet and fresh air. He was the first physician to describe the symptoms of pneumonia and epilepsy in children. {{4 Bratescu, G. 1969}}.
John Graunt
John Graunt was an English statistician born in (1620) and considered to be the founder of the science of demography, which is the statistical study of human populations. He was a very successful businessman before it was destroyed by the London fire of 1666; he developed interest by studying death records and observed that urban death rate was higher than rural. and is known for his famous publication in (1662):”nature and political observations made upon the bills of mortality” which has influenced the likes of Sir William Petty and Edmond Halley to champion his work. {{16 Campbell,R.B. 2001;}}
John Snow
John Snow was born in (1813), he is considered to be one of the founders of epidemiology due to his contribution in identifying the source of cholera outbreak in 1854 in London. He carried natural epidemiological experiment to test the hypothesis that cholera was transmitted through contaminated water rather than airborne by publishing his idea “on the mode of communication of cholera in 1849.{{6 Snow, J. 2004}} He proved his theory during the disease outbreak in Soho by plotting cases of cholera on a map of the area and was able to pinpoint the water pump in Broad (now broad wick) street as the source of the disease. He instructed the removal of the pump and cholera cases started to diminish but his theory was only accepted few years later.
Richard Doll
Richard Doll was an English physician born in (1912), who became the epidemiologist of the 20th century together with Hill they pioneered statistical evidence linking smoking and lung cancer, which increase the risk of heart disease. He is also known for his thorough research on different fields where he explained the relationship between various health problems facing epidemiologist such as (radiation & leukaemia), (asbestos & lung cancer) and (alcohol & breast cancer).{{7 Doll,R. 2004;}}
Thomas Frances
Thomas Frances was an American virologist born in (1900). He rose to public fame in 1954 when he reported on the Salk polio vaccine trial. However prior to this, he had worked well over twenty years on the epidemiology of the influenza virus where he detected different strains of the virus with the help of Christopher Andrews and his colleagues. He later found further strain of the disease during Puerto Rican epidemic of 1934. He went on to become the chair of a commission set by US army to develop vaccine because of their fear of a repeat of flu epidemic of 1918. {{11 Francis,T.,Jr 1942;}}
Thomas Dawber
Thomas Dawber was born in (1913) in British Colombia. He led the Framingham heart study, which was a research body responsible in identifying risk factors associated with heart disease, named after the small town (Framingham) near Boston. He published his study “Factors of Risk in the Development of Coronary Heart Disease” where he identified some of the risk factors as high blood pressure, high cholesterol level and defects in the heart rhythm. He also mentioned the link between smoking and heart disease.{{12 Dawber,T.R. 1970;}}
Roots of modern epidemiology
Acute diseases
Acute diseases investigation i.e. emphasis on biology, environments etc-- have led to the creation of organisations on local, national and global level in dealing with epidemiological issues which nowadays has become a security issue i.e. bioterrorism . The main purpose of these organisations is to monitor the trend and detect out breaks, to investigate these outbreak and eliminate the sources, to provide assistance and educate medical community and the public in controlling communicable diseases problems.
Medicine
Medicine is define as the science and art concerned with the cure, alleviation, prevention of diseases and with restoration and preservation of health (oxford English dictionary). From the early physician to present one, medicine has played a great role by providing unique knowledge of the human body and able physicians to come up with solutions in order to eradicate or reduce the outbreak of diseases. In modern medicine, the best way of acquiring medical knowledge was by looking at the history of patients, gathering physical evidence both immediate and hidden where information gathered are used to diagnose the patient.
Statistics
Statistics has played a major role in analysing the approach of epidemiologist towards the cause of diseases and contradict the theory of a common man that diseases happens due to superstitions as explained by Hippocrates and the rest of epidemiologist. Statistics plays two main roles in the analysis of epidemiological data. Firstly is to assess quality in the data in order to distinguish unknown findings from results that are obtained from recurrent work. Secondly the other role is to evaluate effects after correcting any biases such as confounding (13 Kenneth J.Rothman .2002 ;).
Social sciences
Social sciences are discipline or branch of science that deals with the socio-cultural aspect of human behaviour. These generally include anthropology, sociology, political science etc. Understanding these branches of sciences, epidemiologists were able to know how pathogen spread in a population of different settings and how to maintain it.
Computer science
Computer science is the study of the theoretical foundations of information, computation and of practical techniques for their implementation and application in computer systems. With the use of computer system the epidemiologist were able to keep records of any outbreak of a diseases or security matter, monitor the event easily and deploy much quicker and easier response in dealing with any situations.
Managerial sciences
Managerial sciences is a branch of science responsible in managing the day today running of medical institutions in order to acquire grants and collaboration with other institutions to facilitate the outcome of the products such as in clinical trials.
Genomics
Genomics is the scientific study that strives to define and characterize the complete genetic make up of an organism. Genomics has provided the epidemiologist/ medical professionals with opportunities in order to understand the pathogens gene, their expression and their interaction with host cell which led to antiviral agents etc. thus enabling them to control, prevent and treat the infectious diseases.
Smoking & epidemiology
Smoking is the inhalation of the smoke of burning tobacco encased in cigarettes, pipes and cigars. Tobacco smoke is believed to contain over 4000 chemicals in the form of particles and gases, some of these gases contain toxic chemicals which is present in higher concentration in smoke. Some of these particles also include tar, nicotine and benzene etc, whereas the gases include carbon monoxide, hydrogen cyanide and etc. Some of these elements within tobacco contain some of the 60 known or suspected carcinogens. Environmental protection agency (EPA) in United States has classified tobacco smoke as class a carcinogens, along with asbestos, radon and benzene.
Major diseases caused by smoking
Cardiovascular disease
Cardiovascular disease is considered the main cause of death due to smoking, according the report “preventing chronic disease: a vital investments” by WHO estimates 17 million people will die each year prematurely due to global epidemic of chronic diseases. If an individual smokes for longer period he or she will develop hardening of arteries, which is the result of cholesterol and other fats building up in the artery resulting in the narrowing of passage of the artery (atherosclerosis) which could lead to the formation of blood clot. {{15 Vasiliauskas,D. 2009;}}.
Lung cancer
Lung cancer is a disease in which the cells of the lung tissues grow uncontrollably and form tumours. The link associating smoke and cancer are clear as explained by early epidemiologist (Richrad Doll& Hill). The disease is responsible for most smoke related death among both sexes. {{20 Helland,A. 2009;}}. The risk of getting the disease is greater depending on the number of cigarette an individual smoke in a day and for how long.
Chronic obstructive pulmonary disease (COPD)
Chronic obstructive pulmonary disease (COPD) is a collective term used for a group of diseases that cause blockage in airflow thus making breathing more difficult, such as bronchitis which is a chronic inflammation of bronchi caused by irritants such smoking cigarettes , air pollution or infections. And the other is emphysema which begins at bronchitis and involves the destruction of alveoli walls, which can also lead to malfunction of the lung. {{21 Laizo, A. 2009 ;}}.
Heart disease
Heart disease is caused by narrowing or blockage of the arteries and vessels that provide oxygen and nutrient-rich in blood to the heart. This happen when atherosclerosis restricts the flow of the blood, which will eventually, cut off blood supply to the heart resulting in heart attack. {{15 Vasiliauskas,D. 2009;}}.
Other cancers
Other cancers which are common among smokers are cervical cancer. The disease is the sixth most common cancer affecting women in UK. Smoking is not the definitive cause but increases woman’s risk of developing the diseases, other causes are linked to number of sexual partner women had and viral infections. {{22 Collins’s. 2009 ;}}. Others include cancer of the kidney, cancer of the pancreas, cancer of oesophagus and bladder cancer.
Other risked caused by smoking
Sexual problems
Sexual problems among men are linked to smoking which increases the risk of erectile dysfunction(ED). Some studies suggest smokers are at least 50% more likely to suffer from this condition. This is due to less blood flow to the penis, which has resulted from the narrowing of the arteries because of the nicotine intake, thus causing erection to fail. . {{23 Tostes,R.C. 2008;}}.
Hypertension (high blood pressure)
Hypertension (high blood pressure) is a serious medical condition that may lead to coronary heart disease (CHD), heart failure, kidney failure or stroke. “Blood pressure” is the force of blood pushing against the walls of the arteries as the heart pumps out blood. If this pressure is increased and remain high for some time, it can damage the body resulting in the cause of any of the mentioned diseases above.
Fertility
Fertility is the ability of an individual or couple to reproduce through normal sexual activity. Women smokers who try to conceive may take longer compared to non-smokers. According to recently published report by British Medical Association, women have a 40% lower chance of getting pregnant if they smoke. {{25 Fiscella,K. 1998;}}.
Menopause
Menopause is the permanent cessation of menstruation, occurring between the age of 45 and 55. However the age at which women experience menopause varies but those who smoke experience menopause well before those who don’t smoke. According to study conducted in United State find that smokers are more likely to go through menopause twice compared to their fellow non-smoker. Similar study found that Scottish women with similar age group who smoke for the last twenty years are trebled times. {{40 Pincock,S. 2004;}}
Uses of epidemiology
Epidemiology examines epidemic and endemic diseases. In the course of history the epidemiologist approach has helped to explain the transmission of communicable diseases such as cholera and measles by discovering the exposure or host factors shared by individuals who became sick. They use relevant data to prevent and control diseases among communities. Some of the uses of epidemiology are studying effects of diseases in populations and the ability to predict future health needs, understanding the health of a community and evaluate health service, ability to estimate individual risk from previous group experience, they were able to identify risk factors and search for ways to reduce it. Last but not the least they are able to view clinical aspects in order to prevent or eradicate the diseases. {{27 Vansteelandt,S. 2009;}}
Limitations of epidemiology
Epidemiologist carry out studies in order to determine the causes of diseases, this is usually done by first observing a possible link between an exposure and illness; second to develop a hypothesis about a cause and the effects of the diseases; third by testing this hypothesis through epidemiological study. These studies can lead to certain exposure causes and diseases but in some cases are bound to lead to errors. Some of these problems are mentioned below
It’s difficult to study humans compared to animal experimentation depending on the types of epidemiological study for instance if the design of the study is to test the hypothesis that a low -fat diet will reduce the risk of obesity. An average person who already eats high fat diet will have no ethical issues in participating in the experiment. However if this was a case controlled or dietary study it’s hard to control humans behaviour because they will not maintain same diet over a long periods of time, in contrast to animal study.
Common epidemiological terms

Risk
Risk is the probability that an event will occur, e.g. that a person will become ill or even die within a stated period of time or age. This risk is calculated from incidence or death rate from specific diseases.
Relative risk
Relative risk is the ratio of the risk of a diseases or death among those exposed to specific risk to those unexposed to this risk, which is also known as “Risk ratio” there are two more definition of this term which are “odds ratio” which is the results of analyzing the data obtained from a case-control study and cumulative incidence ratio is those ratio exposed to specific risk versus those not exposed. Relative risk can be calculated as shown by the table below

Exposed Non-exposed
Cancer A C
Non-cancer B D

From the generic example above , relative risk = AxD/BxC.
Incidence
Incidence is the number of new cases of a disease in a population at risk during a specified period of time. For instance if a population of a village is 1000 and 35 people from these village developed a condition over two years the incidence proportion is 35 cases per 1,000 persons , which is (35/1000X100=3.5%
Incidence rate
Incidence rate is the rate at which new events occur in a population. The number of new events as a proportion of the number of people exposed to risk during this period.
Mortality
Mortality is the death rate, most often expressed as a rate of death in a given population at risk. Mortality rate is generally higher in the third world than in developed nations. However some less economically developed countries have low rate, which reflect the youthful nature of their population.
Morbidity
Morbidity is a disease condition or illness in a population, most often expressed as the rate of illness in a given population at risk. According to WHO expert committee on health statistics noted in its report (1959) that morbidity could be measured in terms of three units a) person who is ill, b) the illness experienced by the person, and c) the duration of the illness.
Attack rate
Attack rate is the proportional number of cases developing in the population that was exposed to the infectious agent. This is can be expressed as the number of exposed persons infected with the disease divided by the total number of exposed persons.
Index case
Index case is the first identified case of a disease in an outbreak or epidemic. This is used to determine how the disease spread and what reservoir holds the disease in between outbreak.
Prevalence
Prevalence is the number of events such as cases of diseases in a given population at risk at a point in time. Prevalence reflects on both the incidence of cancer and its associated survival pattern. In UK it is estimated that there are 2 million cancer survivors or 3.3% of its population according to cancer research UK figures of 2008, which put breast cancer as main contributor, followed by large bowel, prostate ,lung cancer and others in that order. {{51 Maddams,J. 2009;}}
Prevalence rate
Prevalence rate is the number of patients who have the disease at a particular time divided by the population at risk of having the disease at that time.
Reservoir
Reservoir is a population of organisms that directly or indirectly transmits pathogen while living and multiplying for survival and at the same time producing pathogen in order to transmit to its host. Reservoir is also the natural habitat of the infectious agent.
Endemic
Endemic is the constant presence of a disease or an infectious agent within a given population. The presence of Influenza is a good example of such diseases. The infected individual spread the disease by passing it on to the rest of the population.
Epidemic
Epidemic is the occurrence of incidence in a community which is health related events in excess of normal expectancy. The number of cases of an epidemic varies according to the agent, size, and type of population exposed.
Types of epidemiological study
Epidemiology is divided in to two components: experimental and observational studies. Experimental study is when epidemiologist has control over the event , a good example is vaccine trial, where investigative body control who gets the vaccine or who doesn’t, whereas in the observational study epidemiologist have no control over events. this study is further divided into descriptive epidemiology and analytical epidemiology. The two types of epidemiology work together, in order to increase our understanding of the health of a population.
Descriptive epidemiology
Descriptive epidemiology is the study of epidemiology that examines the distribution of a disease in a population, and observing the basic features of its distribution. There are three pillars in the descriptive epidemiology analysis that are necessary for describing the patterns of health and diseases in human population. These pillars are:-

Place
Time Person
Time
The features of determining the time factor includes changes or stable events, seasonal occurrence during epidemic or endemic and the source of the events. These characteristics are attributes of the physical and social environments, where over the years the time trends in mortality have provided the epidemiologist with the knowledge to identify the number of transitions in health which reflects the lifestyles, developments in the living conditions and human advancement in technology has led to the reduction of death from infectious disease. By 1960s, diseases affecting cardiovascular system were the largest cause of death. However, since 1980s European countries have witnessed the decline of these diseases but saw the emergence of cancers as the main cause of death (Caselli 1994).
Place
A place characteristic includes geographical locations, political boundaries, and population density etc. These events plays a key role in determining the limit of political and natural boundaries, which allow epidemiologist to use geographical differences representing unique features of the physical, social, political and economical of health service environments. Health professionals use this limit to compare how particular geo-political entities perform with health outcome of interest, in order to see whether the outcome is clustered or evenly distributed in space. According to a case study carried out in England and Wales, placed-based variation in ischemic heart disease mortality rate have shed light in the pattern of high mortality rate from ischemic heart disease( IHD) in the north of England and Wales, and generally lower rates in south east England. The overall difference was linked to the widening inequalities between the most and the least deprived areas within England and Wales (Bryce ET al.1994). Addressing these inequalities has become an important policy of labour party since they took over from conservative in 1997.
Person
The person characteristics include ages, race/ethnicity, income, educations, occupation and parity etc. These occurrences play a vital role in describing health events, by allowing health professional to study a particular risk factor/risk markers or results which are more common in one population than another, or to see a clear projections of the relationship of the two (risk factors & outcome) in the population. According to the institute of medicine’s report,” preventing low birth weight” in United States have found that ages, race (black), low social status, lack of education and marital status as some of the risk factors contributing to low birth weight. However in some cases race/ethnicity can be a true risk factor as in the case of Jewish ancestry and Tay-Sachs diseases or Mediterranean ancestry and Sickle-cell anaemia.
Analytical epidemiology
Analytical epidemiology is testing a specific hypothesis about the relationship of a disease and possible cause, by conducting an epidemiological study that relates the exposure of interest to the disease of interest. The analytical design can be divided into cohort and case- control studies.
Cohort study
Cohort study is the analytical method of epidemiologic study where a group of a population is selected according to their exposure, regardless whether they have the disease or health outcome (dictionary of epidemiology). Epidemiologists were able to compare the outcome on the basis of the individual’s exposure. This study is also known as prospective studies, since the study is the follow up of the population over long time, from suspected causes till the outcome. Good examples of this study are the Framingham Heart study, Doll-Hill and Hammond-Horn studies of smoking and lung cancer. {{7 Doll,R. 2004;}} Some of the advantages of this study are, you will be able to examine several outcomes for a single exposure, the study is useful in examining rare exposure such as asbestos etc, and you will also be able to calculate the incidence of disease for each of the exposed group. However the disadvantages of the study are very costly and time consuming and it’s not suitable in the case of rare diseases due to resources and logistic involved.
Case-control studies
The case-control studies begin from when the individuals are already ill and epidemiologist will look back to determine their exposure. For this reason, case-control is also referred as retrospective studies. Good example is the case study of the cancer and non-cancer patients provided by Dr Parris for my case study, which will allow me to compare the case subjects of 97 patients (cancer group) with health problem against 97 non-cancer group (controls) without, to determine the risk factors or their history of exposure to smoking. The relationship between exposure and outcome in case-control study is expressed by calculating the odds ratio. The advantages of this study are quicker and less expensive to conduct than cohorts, the study is suited for studying rare diseases and those with long latency periods and they can also be used for multiples exposure for single outcome. Some of its disadvantages are they don’t allow direct measurement of the incidence of the disease, the study may also create uncertainty about the relationship between exposure and disease and there are also not suitable for studying rare exposure.

The basic triad of analytical epidemiology are 
Host
Agent Environment 

Host
Host is the person or organisms that influenced by the effect of the agent. Host is plays a vital role in classifying the host into those who are susceptible, immune and infected. Point to remember is that host response to exposure can vary, from showing no signs to showing clinical symptoms of a disease.
Environment
Environments is the conditions that allows both the agent and host to interact, which attributed to several factors such as physical, social, biological and economical etc. For instance in the study of motor vehicle injuries, the agent (mechanical energy) and the host (driver) could be affected by the weather, topography and the actions of other drivers.
Agents
Agents are elements that cause disease in a host. The most common agents we are aware are bacteria, virus or parasite. But agent can be a physical force such as motor vehicle accidents, chemical as well as environmental matter or nutritional problem. When talking about agents, we should consider these characteristics which are pathogenicity(causing disease in host), virulence(severity of the disease to host) and infectivity(causing infection in host). {{7 Doll,R. 2004;37 Yang,Z. 2005;}}
Molecular epidemiology
Is a branch of public health that deals with the contribution of potential genetics and environmental risk factors identified at molecular level, to the aetiology, distribution and control of the disease in groups of relatives and populations? Molecular epidemiology improves our understanding of the pathogenesis of diseases by identifying specific pathway, molecules and genes that influence the risk of developing diseases, contrary to general epidemiology. Some of the advantage of molecular epidemiology are it allow the evaluation of diseases markers; it reduces the diversity in the classification of diseases in descriptive studies. Molecular epidemiology provides new methods for descriptive studies by allowing molecular test and diagnostic criteria in order to identify different types of diseases. It also improves the analytical studies by using the contribution of genetic and environmental factors and their interaction to determine the risk of diseases developing. {{36 Yang,Z. 2006;}}
Lung cancer
Lung cancer is a cancer that forms in the tissue of the lungs, usually in the cells lining in air passages. (National Cancer Institute). According to Cancer Research UK, the disease is the most common cause of cancer death in the country, which accounts for 22% of cancer death, estimated to be in the region of 34,500 people each year. The figure is significantly high in the United State, where the American cancer society put their estimation as 215,020 new cases diagnosed with the diseases, out of which 161,840 will die as a result of lung cancer. The disease generally affects the elderly population, since majority of patients diagnosed with the diseases and as well as those dying from it are aged 65 and over.
Types of lung cancer
There are two kinds of lung cancer namely Small cell lung cancer and Non-small cell lung cancer. The classification is based on the way the tumour cells appear on the microscope. The two cancer type also grows and spread differently and as a result will require different treatments. Small cell lung cancer accounts for nearly 25% of all cases of lung cancer, while non-small cell lung cancer accounts for the remaining 75% of lung cancer cases.
Small cell lung cancer (SCLC)
Small cell lung cancer (SCLC) account for nearly 25% of all lung cancer cases as mentioned above. The disease got its name because their cells are so small and mostly filled with nucleus. The disease is also known as “oat cell cancer” due to cells resembling oats in shape. And the disease is believed to be caused by smoking and it’s very rare for non-smokers to develop the diseases. The disease differs from non-small lung cancer in that it grows rapidly and spread quickly and doctors often use chemotherapy as treatment instead of surgery.
Non-small cell lung cancer
Non-small cell lung cancer is a term given to all lung cancers that is not small cell type. The disease account for 75% of all the lung cancer cases and further divided into three types named after the types of cells in which they transformed to cancer. There are Squamous cell carcinomas (which affect the central chest area of the bronchi), Adeno- carcinoma (affects outer or peripheral area of the lungs) and while large cell carcinoma is undifferentiated carcinoma and least common type. These cancer types are grouped together because their treatments are the same and in order to treat these type of cancer the doctors either remove or shrink the tumour once diagnosed but the complete treatment, where the disease can be eradicated is yet to be developed but scientist are striving to achieve that.
Aetiology/Causes of Lung cancer
Smoking
Smoking is the inhalation of the smoke of burning tobacco encased in cigarettes, pipes and cigars. The incidence of lung cancer is strongly related to cigarette smoking, with almost 90% of lung cancer cases are due to smoking. According to NHS report of 2005smoking kills around 81,900 people in England which include 36,700 from smoke related cancer, 23,600 from respiratory disease and 20,000 die from emphysema and other chronic lung diseases, while another 1600 deaths are from digestive system also attributed to smoking. However death caused by smoke related diseases globally will rise from five million in 2006 to ten million in 2025. {{18 West,R. 2006;}}

Smoking damages the health of an individual who smoke and as well as non-smoker who happen to share home with a smoker because it contain four thousands chemicals, of which nearly four hundred are considered toxic, some of these toxic products include tar, a carcinogen that causes cancer, carbon monoxide which cause reduction of oxygen in the body, nicotine which is an addictive responsible in the increment of cholesterol level in the body and other gases that causes chronic obstructive pulmonary disorder(COPD). The damaged caused by smoking is influenced by some of the factors which includes the way the cigarettes are being prepared, how often the individual smoke and whether the cigarettes has a filter or not. According to researchers’ the other effects smoking has is reducing the life expectancy of a smoker by seven to eight years.{{14 Smith, G.D. 2009 ;}}
Passive smoking
Passive smoking or inhalation of tobacco smoke from other smokers whom you share a living or working conditions especially children/babies. Passive smoke can contribute to the risk factor in the spread and development of lung cancer. Researches have shown over the years that, non-smokers who reside with smokers have 24% chances of developing the diseases compared with those living with non-smokers. The risks from second hand smoke are small compared to active smokers. However the overall health impact is huge. According to Professor Konrad Jamrozik, formerly of imperial college London, has estimated death due to passive smoking in UK around 2,700 among people aged (20-64) and a further 8,000 deaths a year among people aged 65 or older. {{38 Jamrozik,K. 2005;}}
Exposure to asbestos
Asbestos is the name given to a group of minerals that occur naturally in the environment as bundles of fibres. These fibres are widely used in many industries because of there are resistant to heat, fire and chemicals and its poor conductor of electricity. The asbestos minerals are silicate compounds, containing atoms of silicon and oxygen in their molecular structure. There are divided in to two major groups namely serpentine and amphibole asbestos.

Asbestos has been mined and used commercially since 18th century in many industries in the developed world such as building and construction where asbestos is used for strengthening cements and plastic and as well as for insulation, roofing etc. It’s also used in ship building industry to insulate boilers, steam pipes and as well as in automotive industries for making vehicle brakes, clutch pads etc. Other uses are in paintings, ceiling and adhesive etc.

People are exposed to asbestos in their work place, in their communities or their homes. If asbestos are released in to the air and breathed in and can get trapped in the lung for long time causing scar and inflammation. Studies have shown that exposure to asbestos may increase the risk of lung cancer and mesothelioma. {{39 Berman,D.W. 2008;}}
Radon gas
Radon is a naturally occurring gas that is not visible to see or smelled and is the major source of human exposure to ionising radiation in United Kingdom and is believed to be responsible for 1,100 deaths of lung cancer each year. {{43 Gray,A. 2009;}} The gas is thought to cause no harm outdoor but dangerous indoors. That’s why health protection agency’s (HPA) independent advisory body has recommended that, UK’s average indoor radon concentration to be reduced from 200Bqm-3 to 100Bq-3 in areas where radon concentration believed to be high. They also recommended in 2008 that all new home building should have basic radon protective measures installed.
P53 mutation
P53 (also known by other names such as protein 53 or tumor protein53) is a tumor suppressor protein that is encoded in human by Tp53 gene located in the short arm of chromosome 17. {{44 Matlashewski,G. 1984;}}.P53 plays a vital role in multi-cellular organism, where it regulates the cell cycle and function as tumor suppressor in preventing cancer. Because of its role p53 has been named as “the guardian of the genome” due to its role in stabilizing and preventing genome mutation. However once TP53 gene is damaged, the role of tumor suppression is reduced. These damaged can be caused by chemicals, radiation or viruses and etc.
Ras activation
Ras proteins in a protein which under normal circumstance is part of signalling that controls cell growth by turning itself off from guanosine triphosphate(GTP) to guanosine diphosphate(GDP). However if a mutation is formed from ras protein that has no enzyme to convert GTP to GDP, the ras protein will then remain active with no stimulus from growth factor. This abnormal behaviour will cause ras protein to send continuous signal to keep cell cycle running without any checks and balances, thus resulting in cell enlargement and cancer.
Family history
While most cases of lung cancer are associated with tobacco smoking, there are also other cases where some of the smokers never develop the diseases. This could suggest other factors could be responsible such as genetics. The diseases can be inherited as several studies had proven that lung cancer is more common in both smokers and non-smokers relatives than in any other individuals of the population. Recent researchers have found a region of the arm of human chromosomes number 6 to be responsible for the development of lung cancer among smokers.
Other causes
Other causes are coming in contacts with chemicals such as uranium, nickel and chromium but these are very rare, with the exception of employees who are handling these chemicals in their working environments. The rest are exposure to out door air pollution such as traffic fumes & nitrogen oxides and solid fuel used for cooking in the home.
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