





Introduction
[bookmark: _Int_wecd7IPX][bookmark: _Int_UsPoXemZ]Tuberculosis (TB) is an infectious disease caused by a bacteria called the Mycobacterium Tuberculosis. Tuberculosis is a disease that will affects the lungs but any part of the body can be affected including the bones and nervous system (NHS,2019). Tuberculosis is a serious condition but is curable when treated with the right antibiotics. There are two types of TB one that is inside the lungs known as ‘Pulmonary TB’ and the other is known as ‘Extrapulmonary TB’ which is outside the lungs (NHS,2019). Pulmonary Tuberculosis can be spread with singing, sneezing and even talking as it is spread through the air (Mohajan, 2014). People that are infected with TB do not always become sick; this is referred to as ‘Latent TB’ it is when your body can fight the bacteria to stop it from growing. Healthy individuals can harbour Latent tuberculosis infection for a lifetime (Kiazyk and ball,2017). Symptoms of Tuberculosis of the lungs usually is a persistent cough that will last several weeks and brings up phlegm containing blood, another symptom is being out of breath that will get worse gradually (Cheng, et al, 2015).
According to the World health organisation, (2022) A total of 1.6 million people died from TB in 2021 Worldwide. 10.6 million people also fell ill with TB of which 6 million were men,3.4 million women and 1.2 million children. This shows both Mortality rates and Morbidity rates are high for tuberculosis. Incidence of Tuberculosis has failed to reduce cases and the number of deaths are still increasing in Europe and the soviet union (Raviglione, Snider, and Kochi,1995). Globally Tuberculosis Incidence is falling 2% per year. In the UK 4125 people were reported to have Tuberculosis in England which is 7.3 per 100 000 this was a 13.1% decline compared to 2019 as shown in figure 1. The UK has one of the highest incidence rates of TB of any western European country (PHE,2021) regardless it is still classified as a low Incidence country of Tuberculosis (UK health Security Agency,2021).
 [image: ](GOV.UK,2021)

(Figure 1) Statistics of UK Tuberculosis cases from 2001-2020.
This report will start off with exploring the public health measures available for communicable diseases and Tuberculosis, followed by the key determinants of Tuberculosis and will end with discussing short-term and long-term public health consequences of the disease.
Public Health Measures
[bookmark: _Int_cwzmGqn0][bookmark: _Int_tu028heF][bookmark: _Int_zDJh7jvJ][bookmark: _Int_MkK8ZPla][bookmark: _Int_zzo6oERr][bookmark: _Int_Vit9aWdm][bookmark: _Int_PVIjWJzO]Tuberculosis is a notifiable disease in the UK, so any known case must be reported to government authorities by law, within three working days (GOV.UK,2022). The United Kingdom has several measures in place to try and tackle the issue of Tuberculosis and other communicable diseases. The main priority of the government is to try and prevent TB, although there is no way to totally prevent the spread or eliminate the disease, there are measures available to reduce the spread of the illness (GOV.UK,2022). Promoting health, preventing disease, and Prolonging life are the core measures of public health. Managing your environment is an effective measure to help transmittable diseases from spreading. Good ventilation is essential as TB is an airborne infection and can stay in the air for a number of hours. Following basic government guidelines like keeping windows open to let in fresh air flow through your home can help decrease the risk of infection. Outbreaks of airborne diseases and an increase in infection rates are generally due to lack of ventilation or limited levels of fresh air (Atkinson, et al.2009). Practicing good hygiene is a public health measure that can help reduce or slow infections from spreading, handwashing frequently is one of the most successful ways to prevent the spread of infections. (Teare, Cookson, and Stone. 2001). Covering your mouth and nose when coughing and sneezing can help reduce the spread of infections, this can be achieved by wearing a face covering when out in public and when sneezing using a tissue to catch it, bin it and kill it (PHA,2020).
Case finding and contact tracing is a public health measure available in the UK to prevent and control the spread of Infectious diseases, including TB. When someone in the United Kingdom is diagnosed with tuberculosis all close contacts and family members are tested for the illness (NHS.UK,2019). Isolation is also a Public Health measure implemented when an individual is infected with a transmittable disease this will help protect others from getting infected. Administrative control measures would be identifying and then implementing isolation of patients with infectious diseases, which are known to be the most effective as they can reduce the rate of infection. (Gammaitoni and Nucci. 1997). Tuberculosis is a contagious disease nevertheless you do not need to isolate yourself from others if you are diagnosed with it in the UK. When an individual is infected with Tuberculosis basic precautions are needed to stop it from spreading (NHS,2019).
Immunisation is a public health measure to help prevent and control communicable diseases, once we are immunised our bodies can fight off these diseases if we ever encounter them. Vaccination is said to be the ‘miracle of modern medicine,’ it has been proved that vaccination reduced mortality more than any other medical procedure or product (Anderson and May,1982). There is a vaccination for tuberculosis but is not given as a routine vaccine. It is called the ‘Bacillus Calmette-Guerin vaccine’ (BCG) any person in the United Kingdom thought to have encountered tuberculosis will be given the vaccination (NHS,2019). ‘Immunisation is one of the key public health measures available to prevent infection, illness, and death due to infectious diseases’ (NHS,Shetland 2020). 
Determinants of Tuberculosis
There are several risk factors linked to tuberculosis most of which are modifiable risk factors. The determinants are strongly influenced by social and economic development and health related risk factors (WHO,2021). Under Nutrition is a major dominant threat for TB. Individuals that are healthy are better protected from contracting TB in comparison to the undernourished (Madeline, et al 2022). Under nourished individuals that contract TB will get a more severe form of the disease usually resulting in unsuccessful treatment results for the illness. Rising prevalence in populations that are undernourished, TB incidence has been shown to increase. Maintaining a healthy weight can help prevent contracting the disease. 
Other risk factors connected with tuberculosis are Excessive Alcohol Use, Smoking and Inhaling tobacco smoke from passive smoking, Indoor air pollution and overcrowded living conditions (NHS,2019). All these risk factors are modifiable, with changes in lifestyle and behavioural and   also your physical environment can help to reduce the risk of getting transmittable infections. Underlying health conditions that weaken your immune system like diabetes, HIV or Aids and use of immune suppressive drugs are risk factors associated with TB. In India, 13 studies were evaluated to see if there was a connection between tuberculosis and Diabetes, the results showed that diabetic patients were three times more likely to develop TB in comparison to those without diabetes (Jeon and Murray,2008).
People that have latent Tuberculosis HIV is the leading determinant for the disease to progress to Active TB. Tuberculosis is the main cause of death amongst people that have the HIV infection, without treatment both infections work together to shorten lifespan (CDC,2016). The highest number of HIV infections are in southern Africa it also had the highest incidence of tuberculosis before the HIV/AIDS era. In six southern African countries with prevalence of TB more than 20% rates are from 461-719 per one hundred thousand per year (Corbett, et al (2006).
[bookmark: _Int_xNQkLWKr][bookmark: _Int_qMDlKUgz]Young Age is a determinant for tuberculosis which is a non-modifiable risk factor. Infants are at greater risk of getting infected with TB, many children especially those under the age of two usually contract infection from someone in their household. Children that are over two they usually get infected in the community. The highest risk of Tuberculosis mortality following an infection mainly occurred in early childhood (Bentley, Grzybowski, and Benjamin,1954). 
[bookmark: _Int_9bBFdqwe]Socioeconomic status (SES) has been shown to have an influence on how prone an individual is to infection. Populations with low SES are  unfortunately exposed to determinants like substance abuse, alcohol, and malnutrition this increases their risk of contracting TB. People with low SES mainly live in crowded conditions or have poor standards of living with less ventilated places which can lead to contracting infections. Marginalized populations including people locked in prisons have a higher risk of contracting infectious diseases like TB. (O'Grady, et al 2011).
Short term Health consequences of TB
[bookmark: _Int_7J2YOu9w][bookmark: _Int_aqHnS9DX][bookmark: _Int_QyVKadpA][bookmark: _Int_3rYaEpAH][bookmark: _Int_ZwRj0DUW][bookmark: _Int_1uWukEH5][bookmark: _Int_LBvPhLa7][bookmark: _Int_NR0Ww2CX][bookmark: _Int_dQHBUFIZ][bookmark: _Int_KIKkNXBe][bookmark: _Int_QBkSiN2Y][bookmark: _Int_fFPn4x4a][bookmark: _Int_thb0Mj8L][bookmark: _Int_HydliUyr][bookmark: _Int_GIOeFozI][bookmark: _Int_MN57ZV1T][bookmark: _Int_fR5OXg4p][bookmark: _Int_d1E2spWb][bookmark: _Int_QBO47MLj][bookmark: _Int_dVhZPe4J][bookmark: _Int_nKfcjP2l][bookmark: _Int_vhqBZNUM][bookmark: _Int_6GXfLg7V]Tuberculosis has a considerable amount of short-term negative impacts on an individual's quality of life. Sickness and weakness accompanied with cough, sometimes coughing up blood, weight loss and chest pain are short term health effects of the disease (CDC,2011). Feeling fatigued and extreme tiredness coupled with loss of appetite are also effects associated with Tuberculosis. Once treatment is completed of TB which is usually a 6-month period of antibiotics, a follow up appointment is given to check overall health of a patient. These short-term impacts on an individual can lead to anxiety and depression (Wang, et al 2018) which will impact the health services as they will need to provide further services to help in treating the latest problems that generate from having had Tuberculosis. Health care workers play a key part in trying to treat and eradicate tuberculosis but there efforts are short lived due to the risk of people getting infected with TB in hospital settings (Paleckyte,2021). This leads to a shortage of staff due to them needing to isolate impacting the health care service with shortage of workers.
Long term consequences of TB
[bookmark: _Int_809ui70w][bookmark: _Int_KYFZHF6U][bookmark: _Int_SFiCiX4M][bookmark: _Int_qBSFyXpb][bookmark: _Int_bEPIEJTr][bookmark: _Int_NXBVJV55][bookmark: _Int_gqVpCu9O][bookmark: _Int_O5Wr3Ii1][bookmark: _Int_6dJqm87g][bookmark: _Int_5d6sHYHS][bookmark: _Int_KQ4Q1HjM][bookmark: _Int_wqTYWNnt][bookmark: _Int_z2h6mla1][bookmark: _Int_T8gjQtjU][bookmark: _Int_VdTykRpJ][bookmark: _Int_wvavTQGT][bookmark: _Int_mRbfrGAD][bookmark: _Int_d0j6GY5W][bookmark: _Int_eKKKk7xJ][bookmark: _Int_OkFgQR0Y][bookmark: _Int_jkraD6Nb][bookmark: _Int_CtHbT7Kj][bookmark: _Int_qLISKy1s][bookmark: _Int_t2zkVJIA][bookmark: _Int_0dIde6oi][bookmark: _Int_5Yd6vjrh][bookmark: _Int_fze3xtcL][bookmark: _Int_zAHjtdSU][bookmark: _Int_2ak916uh][bookmark: _Int_tQRN6YJK][bookmark: _Int_ZPOzO2QS][bookmark: _Int_YWZyjtjn][bookmark: _Int_EXVkSmd5][bookmark: _Int_xRaVlKp7][bookmark: _Int_Nxq0yb3j][bookmark: _Int_fSResFrx][bookmark: _Int_VV9ZDt6e][bookmark: _Int_hzkg8roB][bookmark: _Int_0AlVMHGR][bookmark: _Int_bR2bqBkf][bookmark: _Int_Dos4Zb3C][bookmark: _Int_8OCLhrPE][bookmark: _Int_BfI7ztqz][bookmark: _Int_CdY5sXdl][bookmark: _Int_2PvFMssC][bookmark: _Int_QRWrWS9F][bookmark: _Int_y9Jk8nvD]The long-term negative impact of Tuberculosis is in some rare cases was permanent lung damage. (Zumla, et al. 2016). A study conducted in 2019 by the scientists of Dundee university, which worked with the research respiratory network of India, showed that in India more than 1/3 of TB patients that were completely cured of TB with the full course of antibiotics had developed permanent lung damage. The worse cases were people that had large holes in their lungs and some individuals even had widened airways(bronchiectasis). The research showed that these patients had long term symptoms of daily cough continuous chest infections and a miserable standard of living (University of dundee,2019). Other long-term effects of TB that may occur even after fully recovering from the infection are infections of the bones, brain, and spine. Functional disability is also a long-term impact of TB (Maguire et al.2009). Most of these latter long-term effects can be avoided if treatment is done on time and not delayed. In some parts of the world Tuberculosis can cause psychological and social costs. Patients that have experienced isolation, lack of social support, feeling neglected and depressed are all psychological issues that are quite common in sufferers with Tuberculosis (Emani, et al 2015). Stigma related to TB leaves a major long term health effect on an individual who is suffering or recovered from the infection. In some parts of the world people with TB are rejected by family and friends, they are seen as ‘damaged for life' because of this they do not seek medical help. Stigma is something that will prevent patients in seeking medical care or even completing a course of antibiotic treatment for TB (Kurspahić-Mujčić, Hasanović and Sivić,2013). Overall, the impact on the health services is a great deal as hospitals would need personal protection equipment for all staff, isolation rooms would be needed for infectious individuals, wearing masks necessary, cancelling routine appointments at time of an outbreak leaves a great backlog on doctors and staff and more people ill in need of care. Many illnesses are associated with tuberculosis and healthcare provisions especially the NHS in the UK is overwhelmed. So, primary health care providers need to work together with other provisions on trying to decrease the burden of TB in the most vulnerable populations by educating the public about the infectious disease.
Conclusion
[bookmark: _Int_lZPtnjYP][bookmark: _Int_4ytHqi4k][bookmark: _Int_wXUhYWkq][bookmark: _Int_5EwoubBl][bookmark: _Int_Ku9Zrpwi][bookmark: _Int_DuZ2iFrM][bookmark: _Int_KDn7Z8kT][bookmark: _Int_A7sh7Hu9][bookmark: _Int_CtI2jmEC][bookmark: _Int_nZSuixqy]Tuberculosis is a bacterial infection that effects the lungs. It is an airborne disease that is spread with close contact. Even though it is preventable, an astonishing 1.5 million individuals will lose their lives to it every year (WHO.2022). Highest mortality rates are from middle- or low-income countries, this tells us that employment and income are a crucial risk factor for health. "Peoples whose income fall over time have poorer health outcomes than those with a stable or increased income” (Benzeval, Taylor and Judge 2000).
[bookmark: _Int_5SGnyBtX]Poverty and TB are connected, TB infections the highest in less fortunate communities where overcrowded conditions, poor sanitation and little access to healthcare services play a key role in transmissions.
[bookmark: _Int_poVZmItW][bookmark: _Int_OyTSVzDV][bookmark: _Int_rOfbBifz][bookmark: _Int_bAlBHbbM][bookmark: _Int_Ncy11FcD][bookmark: _Int_g3QJH3oa][bookmark: _Int_PfSnMUUn]Poverty accelerates the transmission of TB through its influence on living conditions, delayed diagnosis due to no money and increased vulnerability due to being malnourished (Marais, Hesling and Cotton 2009). The sustainable goals that have been set out by the UN will need to be achieved, particularly goals 1-6 as these are the goals that can help end epidemics of communicable and noncommunicable diseases worldwide including trying to end TB by the set target of 2035(WHO,2022). 


  



















Anderson, R.M. and May, R.M., 1982. Directly transmitted infectious diseases: control by vaccination. Science, 215 (4536), pp.1053-1060.
Atkinson J, et al., (2009) Natural Ventilation for Infection Control in Health-Care Settings. Geneva: World Health Organization; Available at: https://www.ncbi.nlm.nih.gov/books/NBK143284/ Accessed 31 October 2022.
Bentley, F.J. Grzybowski, S. and Benjamin, B. (1954) Tuberculosis in Childhood and Adolescence, National Association for the Prevention of Tuberculosis, London, UK.
[bookmark: _Int_XvOEXkoN]Centres for disease control and prevention (2011) Tuberculosis general information Available at: https://www.cdc.gov/tb/publications/factsheets/general/tb.htm#:~:text=The%20general%20symptoms%20of%20TB,depend%20on%20the%20area%20affected Accessed 8 November 2022. 
[bookmark: _Int_MGQtoR8j]Cheng, J., Wang, L., Zhang, H. and Xia, Y. (2015). Diagnostic value of symptom screening for pulmonary tuberculosis in China. PloS one, 10(5), p.e0127725. 
Corbet, E.L. et al (2006) “Tuberculosis in sub-Saharan Africa: opportunities, challenges, and change in the era of antiretroviral treatment,” The Lancet, vol. 367, no. 9514, pp. 926–937.
[bookmark: _Int_pvftBmsx][bookmark: _Int_JjyzuPp1]Emami H, et al. (2015) ‘Psychological Symptoms Before and After a 14-Day Initial Inpatient Treatment in Tuberculosis Patients Compared with Their Primary Caregivers and Healthy Controls.’ Tanaffos.Volume14 (3), pp.182-192.
[bookmark: _Int_dXChsvQB][bookmark: _Int_z8GzyHe8]Gammaitoni, L. and Nucci, M.C., 1997. Using a mathematical model to evaluate the efficacy of TB control measures. Emerging infectious diseases. Vol 3 Issue (3), p.335.
Jeon, C.Y and Murray, M.B (2008) ‘Diabetes mellitus increases the risk of active tuberculosis: a systematic review of 13 observational studies,’PLoS Med, vol. 5, Issue 7.
[bookmark: _Int_nzzacZ3T][bookmark: _Int_cZ4EksoN][bookmark: _Int_LN7bu5N2]Kiazyk, S., & Ball, T. B. (2017).’ Latent tuberculosis infection an overview.’ Canada communicable disease report. Volume 43 (3-4), pp. 62–66.
Kurspahić-Mujčić, A., Hasanović, A. and Sivić, S. (2013)’Tuberculosis related stigma and delay in seeking care after the onset of symptoms associated with tuberculosis.’ Medicinski Glasnik, Volume 10 (2).

Madeline E. Carwile, Natasha S. Hochberg, Pranay Sinha. (2022) Undernutrition is feeding the tuberculosis pandemic: A perspective, Journal of Clinical Tuberculosis and Other Mycobacterial Diseases, volume 27, Issue 100311.
Mohajan, H., 2014. Tuberculosis is a fatal disease among some developing countries of the world. Vol 3 issue 1 pp 18-31
Marais, B.J, Hesseling, A.C, Cotton,M.F. (2009)’poverty and Tuberculosis:it is truly a simple inverse linear correlation?’ European respiratory journal, Volume 33 pp 943-944.
NHS, Shetland (2020). Public Health Planning-Immunisation Available at: https://www.shb.scot.nhs.uk/board/publichealth/immunisation. Accessed 5 November 2022.
NHS.UK (2019) Tuberculosis-TB contact Tracing and screening Available at: https://www.nth.nhs.uk/content/uploads/2016/07/IPC436.1-Tuberculosis-contact-tracing-and-screening-17.02.16.pdf Accessed 30 October 2022.
[bookmark: _Int_CDgDiut1]O. 'Grady J, M. Maeurer, R. Atun, I. et al. (2011) ‘Tuberculosis in prisons: anatomy of global neglect,’ European Respiratory Journal, vol. 38, no. 4, pp. 752–754.
[bookmark: _Int_pPIqgqhl][bookmark: _Int_JdRjDYcn]Paleckyte, A.,Dissanayake, O.,Mpagama, S. et al (2021)’Reducing the risk of tuberculosis transmission for HCWs in high incidence settings.’ Antimicrob Resist Infect Control, Volume 10, 106.
Public Health Agency (2020) Catch it bin it Kill it Poster. Available at:  https://www.publichealth.hscni.net/publications/catch-it-bin-it-kill-it-poster Accessed 31 October 2022.
Public health England (2021) Tuberculosis levels in England hit lowest ever levels Available at:https://www.gov.uk/government/news/tuberculosis-cases-in-england-hit-lowest-ever-levels Accessed 28 October 2022.
Raviglione, M.C., Snider, D.E. and Kochi, A., 1995. Global epidemiology of tuberculosis: morbidity and mortality of a worldwide epidemic. Jama, 273(3), pp.220-226.
Teare, L., Cookson, B. and Stone, S., 2001. Hand hygiene: Use alcohol hand rubs between patients: they reduce the transmission of infection. Bmj, 323(7310), pp.411-412.
[bookmark: _Int_QfqMYqRa]Wang, X.B., Li, X.L., Zhang, Q.et al (2018) ‘A survey of anxiety and depressive symptoms in pulmonary tuberculosis patients with and without tracheobronchial tuberculosis.’ Frontiers in psychiatry, Vol 9, p.308.
[bookmark: _Int_rcZSUBFC][bookmark: _Int_UqtMbEyN][bookmark: _Int_IPiCKZjA][bookmark: _Int_OScvayl5]Zumla, A. et al (2016)’World TB Day 2016: reflections on the global TB emergency', The Lancet Respiratory Medicine, Volume 4(4), pp. 249-251
image1.png
10,000
9000
8000
7000
6000
5000
4000
3000
2000

1,000

)
SIS A s e

Yo

- Number —— Rate 95%Cl

Rate (per 100,000)




