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Assessment Component 1 – Incidence of Disease in Communities
Introduction
Poliovirus is the causative agent of polio, an extremely contagious and potentially fatal illness. While the disease is rare in developed countries like the UK due to the success of vaccination programs, it remains a significant public health threat in many parts of the world. The UK has implemented a range of approaches and strategies to measure, monitor, and control the incidence of polio, including vaccination campaigns, environmental surveillance, outbreak response, and international collaboration. This essay critically evaluates the approaches and strategies, highlighting their successes, limitations, and challenges, and explores the implications for the long-term control and eradication of polio in the UK.
Critical Evaluation of Strategies used in the UK to measure the incidence of Polio 
Surveillance is the first approach used to measure the incidence of polio in the UK.  The nation has a well-established AFP surveillance system that is coordinated by the National Institute for Health Protection (NIHP). The system involves active monitoring and reporting of cases of AFP in children under the age of 15 years old (O'Reilly et al., 2020). When a case of AFP is reported, it is investigated by a team of public health experts who collect information on the patient's symptoms, medical history, and recent travel or exposure history. If polio is suspected, stool samples are collected from the patient and sent to a specialist laboratory for testing (O'Reilly et al., 2020). One of the key challenges with AFP surveillance is ensuring that all cases of AFP are reported and investigated. To address this, the NIHP works closely with healthcare providers to raise awareness of the importance of reporting cases of AFP and to provide guidance on how to diagnose and investigate suspected cases. 
Laboratory testing is the second main strategy of measuring the incidence of polio in the UK. The UK has a network of specialist laboratories that are responsible for testing samples for the presence of the polio virus. The laboratory network is coordinated by the National Infection Service (NIS), which is part of the NIHP (Bigouette et al., 2021). The laboratories use a range of diagnostic techniques, including virus isolation, serology, and molecular methods such as polymerase chain reaction (PCR) (Bigouette et al., 2021). To ensure the accuracy of laboratory testing, the NIS provides ongoing training and support to laboratory staff, as well as regular quality assurance testing. The NIS also maintains a national inventory of polio virus strains, which is used to compare and confirm the identity of new strains. In addition to testing clinical samples from patients with suspected polio, the laboratory network also tests environmental samples, such as sewage, which can provide early warning of the presence of the virus in the community. 
Critical Evaluation of Strategies used in the UK to monitor the incidence of Polio
Seroprevalence studies is the first strategy and involve testing blood samples from a representative sample of the population to determine the proportion of individuals with antibodies against the polio virus. These studies are used to monitor the level of immunity in the population and to identify areas where vaccination coverage may be low (Li et al., 2021). Seroprevalence studies can be conducted using different sampling methods, such as random sampling or targeted sampling of specific groups, such as unvaccinated individuals or those with known exposure to the virus (Li et al., 2021). However, with seroprevalence studies, the presence of antibodies does not necessarily guarantee protection against the virus. Individuals with low levels of antibodies may still be susceptible to infection, particularly if they are exposed to a new strain of the virus. Consequently, seroprevalence studies need to be carefully designed and conducted using validated and standardized methods.
Vaccine coverage monitoring is also an effective approach to monitor the incidence of polio. Monitoring vaccine coverage is an important way to track the level of protection against polio in the population. The UK uses a range of methods to monitor vaccine coverage, including routine immunization data, surveys of healthcare providers, and household surveys (Hahné et al., 2021). Routine immunization data is collected by healthcare providers and reported to the National Immunization and Vaccination Coverage Programme (NIVCP), which monitors the uptake of vaccines across different age groups and regions. Surveys of healthcare providers and households are used to identify gaps in vaccine coverage and to understand the reasons for non-vaccination (Hahné et al., 2021). Although with vaccine coverage monitoring, the data may not be accurate or up-to-date, particularly in hard-to-reach or marginalized populations, the UK uses a range of strategies to improve vaccine coverage, including targeted outreach to underserved populations, vaccine reminders and recall systems, and community engagement to address vaccine hesitancy. 
Critical Evaluation of Strategies used in the UK to control the incidence of Polio 
Vaccination campaigns are the cornerstone of polio control efforts, and the UK has a robust vaccination program in place to ensure high levels of vaccine coverage. The UK uses inactivated polio vaccine (IPV), which is given as part of routine immunizations to infants and young children, as well as in response to outbreaks or other high-risk situations (Hill et al., 2022). The UK also uses oral polio vaccine (OPV) in some situations, such as during outbreak responses in low-income countries where there is a high risk of polio transmission (Hill et al., 2022). One of the challenges with vaccination campaigns is that vaccine hesitancy and refusal can lead to gaps in vaccine coverage, which can allow the virus to circulate. To address this challenge, the UK engages in public education campaigns to increase awareness about the importance of vaccination and to address concerns about vaccine safety. The UK also has a system for reporting adverse events following vaccination and for monitoring vaccine safety.
Environmental surveillance also helps in controlling the incidence of polio. Environmental surveillance entails analyzing sewage samples to detect the existence of the poliovirus (Årdal et al., 2021). This helps detect the virus in populations that may not have been tested through other surveillance methods and provides early warning of an outbreak. The UK has a national environmental surveillance program in place, which tests sewage samples from a range of locations across the country. Environmental surveillance efforts are challenged by the fact that it is expensive and time-consuming to collect and test samples, and the sensitivity of the tests can vary depending on the quality of the samples collected (Årdal et al., 2021). However, the UK uses a range of strategies to improve the efficiency and accuracy of environmental surveillance, such as using automated sampling and testing methods, and coordinating with other countries and international organizations to share resources and expertise.
Conclusion
Overall, the UK has implemented a range of approaches and strategies to measure, monitor, and control the incidence of polio. These efforts have been highly effective in reducing the number of cases to zero and ensuring that polio remains under control. However, there are still some challenges and limitations, such as vaccine hesitancy and surveillance accuracy, which need to be addressed to ensure that polio remains eradicated in the long term. Continued collaboration and innovation will be critical to maintain the progress made in polio control and to protect future generations from this debilitating disease.
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