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 Introduction: Pneumonia
Pneumonia is an infectious disease (GOV.UK, 2021). Pneumonia is an inflammation or swelling of the tissues in the lungs and can lead to a chest infection (NHS, 2019). Pneumonia is usually caused by a bacterial infection or a virus, in which the tiny sacs (alveoli) are swollen and filled with liquid making it hard to breathe (NHS 2019). Anyone can contract pneumonia, at any age, but it can become serious in young children and the elderly (BLF, 2022). Bacterial pneumonia is caused by Streptococcus Pnuemoniae Bacterium and viral pneumonia is usually caused by different viruses e.g., influenza virus (NHS, 2019). Aspiration Pneumonia is caused by breathing in harmful chemicals (e.g., smoke), vomit, or a foreign object (e.g., nuts) (NHS, 2019). Fungal Pneumonia is rare in the UK and is usually a result of a weakened immune system (e.g., Chemotherapy patients) (NHS, 2019). Hospital-acquired Pneumonia can develop whilst the patient is undergoing treatment in a hospital i.e., operation, and is in an Intensive care unit on a ventilator (NHS, 2019).
The pneumonia symptoms can develop suddenly and take up to 24 to 48 hours or several days. The patient may develop a dry cough or produce thick-coloured or blood-stained phlegm or mucus and have breathing difficulties or feel breathless (NHS, 2019). Due to this, the heart rate may increase, causing a high temperature, sweating, shivering, and generally #feeling unwell. Sometimes the patient experiences chest pains which worsen when coughing or breathing (NHS, 2019). If detected early, through chest x-rays and blood tests, Pneumonia can be treated without staying in the hospital, with pain relief and antibiotics, if needed, and usually, the patient recovers fully within a couple of weeks, without any complications but the cough may take longer to go (GOV.UK, 2021). Sometimes complications may develop, resulting in Pleurisy, an inflammation of the lining between the ribcage and lungs, and a rare lung abscess or Sepsis (blood poisoning). These could result in hospital treatment or even death (NHS, 2019).
Pneumonia causes 2.5 million deaths worldwide every year (BLF, 2022). WHO.int (2021) states that ‘pneumonia is the single largest infectious cause of death in children worldwide’. The mortality rate in 2021, in the UK and Wales, was 19,642 (ONS, 2021), and in the US in 2019 was 3,250 and hospitalisations were 150,000 (CDC, 2022), both significantly high numbers. In 2012 in the UK the incidence rate of pneumonia was 345 out of every 100,000 with 220,000 diagnoses per year (BLF, 2022). This report will discuss the public health measures available for Pneumonia, its’ key determinants, and the short-term and long-term public health consequences of Pneumonia.


Public Health Measures
Public Health has set out guidelines for the measures of Pneumonia for the health and social carers to follow and implement in the case of an outbreak, by following the 3 P’s:  Protection, Prevention, and Promotion. Firstly, a clinical diagnosis should be carried out, followed by the isolation of the infected individual (Gov.UK, 2020). Health carers should implement good hand and respiratory hygiene, i.e., face masks worn, and respiratory protective equipment used if needed (Gov.UK, 2020). A quick response is crucial, especially if the patient requires antibiotics, to help prevent the infection from spreading. Blood tests and chest x-rays are to be carried out if required and sputum/ swab or Polymerase Chain Reaction (PCR) tests are to be carried out by all those in contact with the patient (Gov. UK,2009). Details of the outbreak should be entered into the HP Zone software to update Public Health England to enable efficient samples and test results made available and to enable Public Health England to act, if needed, swiftly (Gov.UK, 2020). These measures, if carried out efficiently could prevent hospitalisation or even death of the affected individuals and further transmission of the virus (GOV, UK, 2009). 
The NHS also carries out childhood vaccinations to help protect and prevent babies from contracting Pneumonia, by giving them the Pneumococcal Conjugate Vaccine (PCV) at 12 weeks of age and a booster at 1 year old (NHS, 2019). According to NHS (2019), this has led to a reduction in Pneumonia cases in children. The Pneumococcal Polysaccharide Vaccine (PCV) is offered by the NHS to adults 65 and over and anyone 2 years plus who is at substantial risk or has a long-term health condition, is at risk of contracting Pneumonia (NHS, 2019). NHS (2019) reports that implementing the vaccine programme for the young and the elderly, has significantly reduced the number of cases by preventing 70% to 50 %, more than half the number of cases. The vaccine produces antibodies to help fight against the Pneumonia bacteria, thereby preventing the Pneumonia bacteria from hospitalising people, hopefully without the need for antibiotics, or further complications (NHS, 2019).
Key determinants and risk factors of Pneumonia      
Health determinants are factors that can influence an individual’s health (WHO.int 2019). These are modifiable and non-modifiable risk factors. These include biological, behavioural, sociocultural, economic, and ecological factors (WHO.int,2019). Nutrition, lifestyle environment, and genetics are the four main determinants of health and if any one of them is weakened then medical care is required to support them (WHO.int,2019). Non-modifiable factors are age, gender, ethnicity genetics, i.e., factors that cannot be changed or controlled by the intervention of people (WHO, 2021). According to WHO (2021), modifiable factors are physical inactivity, tobacco and alcohol usage, and unhealthy diet, i.e., factors that can be changed by individuals to reduce the probability of disease. Health determinants are factors that can influence an individual’s health (WHO.int, 2019). This determines a complex interaction between the following factors of health: nature/biology and genetics, individual characteristics, lifestyles and behaviours, physical, social, and economic environments, and health service (WHO.int,2019). According to Gov.UK (2017), The social determinants of health are’ the broad social and economic circumstances that influence health throughout the life course, and ‘the conditions in which people are born, grow, live, work and age.’ Dahlgren and Whitehead (1991) devised a model of health determined to show social and economic circumstances known as the social determinants of health (Gov.UK, 2017). At the core of the model are age, sex, and genetics, followed by the first layer which is individual lifestyle factors, the second layer of social and community networks followed by the third layer of general socioeconomic, cultural, and environmental conditions which include living and working conditions, i.e., unemployment, work environment, water and sanitation, healthcare services, housing and education, agriculture, and food production. Dahlgren and Whitehead (1991), highlighted layers of main determinants of health that can be modified, which are factors that are mostly responsible for health inequality in populations that are determined by circumstances and environments e.g., social class classification, housing, income, etc. which greatly impact on the health of an individual (Gov.UK, 2017).
 Although Pneumonia can affect anyone, babies, children, and adults over 65 are affected more (WHO.int, 2021). The risk factors of Pneumonia are if the individual has a chronic disease, i.e., HIV, measles, or has a weakened/ suppressed immune system, they are more susceptible to Pneumonia (WHO.int, 2021). If the individual has had a flu virus or COVID-19 virus this also increases their risk of contracting Pneumonia and developing complications because of it (WHO.int, 2021). Overcrowding in homes, smoking, and passive smoking also increase the chances of contracting Pneumonia. Overcrowding or sharing an enclosed space increases the chance of transmitting the disease to each other (WHO.int, 2021). Smoking and passive smoking weaken the lungs, making individuals more susceptible to contracting Pneumonia (NHLBI.nih.gov, 2022). Studies have shown that children are more likely to develop Pneumonia due to poor sanitation and contaminated water, malnutrition poor living and working conditions, all socioeconomic factors (NCBI. NLM, 2019). Some countries with the highest number of deaths due to pneumonia were third-world countries with poor water and sanitation facilities and hardly any healthcare provisions available (clinicbarcelona.org, 2021). 



Short-term public health consequences of Pneumonia
The symptoms of Pneumonia, as described previously, i.e., long-lasting cough, producing phlegm, difficulty breathing, chest pains when breathing in or out, high temperature, etc, results in the affected individuals not being able to carry out their daily routine or go out to work, due to risk of infecting others through coughing, sneezing, etc, i.e., transmitting the virus (NHS.UK, 2019). Transmission of Pneumonia could escalate the morbidity rate having a negative impact on the health service, if it is transmitted to the doctors and nurses and they must isolate or stay at home, resulting in a shortage of professionals to provide health care (NHS.UK, 2019). However, if the individual is healthy, they should recover without any complications or hospitalisation, but may require some antibiotics to help clear the virus, especially on the chest and lungs. These all add an extra burden to the NHS.
Long-term public health consequences of Pneumonia
Some of the long-term effects of Pneumonia are only evident when the diagnosis has not been done quickly enough, leading to complications, which are Pleurisy, an inflammation of the lining between the ribcage and the lungs, and Sepsis which is blood poisoning (NHS, 2019). Both conditions are life-threatening and can lead to death if they are not treated in time. If the affected individual is checked, diagnosed, and treated with antibiotics, etc., it would lessen the burden on the NHS. Sometimes if there is a delay in the treatment and care of an infected person Pneumonia can lead to weakness of the lungs and chest i.e., making them more susceptible to developing Asthma or COPD or other pulmonary diseases or organ failure (NHS, 2019). Further treatment would be required, thereby overburdening the NHS (Grimwood and Chang, 2015). A further transmission of the disease would also increase the burden if it is transmitted from person to person if it is not detected early and the individuals are told to isolate, thereby breaking the chain of infection.
Conclusion
As it is an infectious disease, usually caused by a virus i.e., influenza or COVID-19, etc., Pneumonia can be easily transmitted from person to person. This can be avoided by diagnosing the affected persons quickly, providing antibiotics, if needed, and isolating them at home, if possible, to lower the risk of transmission. Sometimes, if diagnosed early, no complications will arise and the individuals will recover completely with rest and hydration hospitalisation is not required, if the individual does not have any underlying health conditions which can cause further complications. These complications lead to overburdening the NHS, once again. Good hygiene practices and good sanitation could prevent further transmission as well. Other risk factors that increase an individual’s chances of contracting Pneumonia i.e., clean water and good sanitation, working and living conditions, unemployment and work environment, housing and education, healthcare services, malnutrition, agriculture, and food production are all subject to change depending on the location of an individual and the availability of these factors. If these are improved or made available, then these risk factors are reduced, lowering the chances of contracting Pneumonia. There is insufficient research carried out to show how pneumonia can affect an individual’s quality of life after recovering from Pneumonia, especially if contracted as a child. A further and more detailed research needs to be carried out to ascertain this, as some children do suffer from asthma later in life, as experienced personally. The United Nations Goals for 2030: Agenda for Sustainable Development addresses the aforementioned risk factors by aiming to implement the seventeen goals, i.e., climate action, poverty and zero hunger, good health and well-being, quality education, clean water and sanitation, and clean affordable energy, etc. Achieving these goals could improve the overall quality of life and help reduce the morbidity rate of infection of pneumonia of 19,642 in 2020, thereby increasing the life expectancy of the general population. Raising awareness of the severity of Pneumonia and educating the public could also help to recognise the signs and symptoms of Pneumonia earlier, thus reducing the complications that arise from contracting the disease. In conclusion, all these factors fully implemented could effectively control the infection rate.
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