Critical Review of Antimicrobial Resistance as an important Public Health Factor in Wales.
Introduction
[bookmark: _Int_x6dBf1dw][bookmark: _Int_4yNdvSGx]Antimicrobial resistance (AMR) is a considerable and growing public health issue not only in Wales but worldwide. It represents a serious challenge to the efficacy of antibiotics, rendering previously manageable infections progressively harder to control. In this critical analysis essay, we will discuss the implications of AMR in Wales and how existing research in this field can and has informed health promotion and prevention strategies.
Antimicrobial Resistance.
[bookmark: _Int_hFGHmOHh]Antimicrobial Resistance is described by the World Health Organization (WHO) as the capacity of microorganisms, including viruses, bacteria, and parasites, to withstand the effects of drugs and treatments that were initially effective in controlling them, which could lead to more fatality (WHO, 2021). Antimicrobial resistance is a pressing issue in Wales, as it is in the rest of the United Kingdom and numerous other regions of the globe (Department of Health, 2013). AMR is fuelled by the excessive and improper utilization of antibiotics in the fields of veterinary and human medicine, along with their usage in agriculture (Nahrgang, Nolte & Rechel, 2018)
[bookmark: _Int_nHhwxDpx][bookmark: _Int_Ppt1Ir4u]A study conducted in Wales estimated the public health burden of AMR infections from 2017 to 2019 and found that Infections caused by antimicrobial-resistant bacteria constitute a significant public health challenge in Wales (Wang & Thomas, 2020).  According to a report by Public Health Wales, antimicrobial resistance is a growing issue that can lead to challenges in effectively treating infections, resulting in treatment failures and the possibility of subsequent complications. The growth in the number of bacteria resistant to antibiotics, including Methicillin-resistant Staphylococcus aureus (MRSA), multidrug-resistant tuberculosis, and resistance to Urinary Tract Infections is particularly worrisome (Jyndal, Pandya & Khan, 2015; Roberts, 2016; Public Health Wales, 2016).
[bookmark: _Int_31P0r5vj][bookmark: _Int_0wVJ7REw][bookmark: _Int_IyAyp3y7]AMR is caused by several factors. A major cause is the overuse and misuse of antibiotics. Patients often consume antibiotics unnecessarily, either due to inappropriate prescriptions by healthcare providers or self-medication, which is prevalent among the population (Roberts, 2016; Salam et al., 2023). An instance stated by Roberts, 2016 revealed a study which showed that 60% of the antibiotics that were prescribed for patients that had sore throat was not necessary as the prescription was only valid for about 10% of the population because the ailment was as a result of seasonal variations and not a bacterial infection per se.  Public Health Wales highlights the urgency of addressing this issue, emphasizing that high prescription rates of antibiotics are one of the significant causes of AMR. 
Another major cause of antimicrobial resistance as highlighted by the National Assembly for Wales is the lack of new antibiotics for treating infections. According to the report, for over 40 years, there has been no new development of new classes of antibiotics especially for gram negative microbes and Rising levels of resistance in the absence of new drug development result in a dual challenge: the absence of effective, widely applicable first-line treatments and an increase in the quantity of infections that are resistant to all available drugs (Roberts, 2016). 
 
The Impact of Antimicrobial resistance on Public Health in Wales
[bookmark: _Int_HdpmqrMN]According to World Health Organisation, when microorganisms develop resistance to medications, the available choices for treating the illnesses they cause become limited and this is why antimicrobial resistance to antibiotics is extremely dangerous (WHO, 2015). Some of the major impacts of antimicrobial infections include the following:
Increased Morbidity and Mortality
AMR leads to treatment failures, increased morbidity, and higher mortality rates for various infections, ranging from common urinary tract infections to more severe diseases like tuberculosis.  Common bacterial infections that were previously readily treatable with antibiotics are now becoming increasingly difficult to control because of the emergence of resistant variants. If effective action is not taken to address the issue of AMR, it may result in up to 10 million deaths annually worldwide by the year 2050, according to a report published by the Review on Antimicrobial Resistance. (HM Government, 2019). These deaths encompass a wide range of infections, from common respiratory infections to complicated surgical site infections, all of which are at risk of causing more fatalities as antibiotic efficacy diminishes.
Economic Burden
Antimicrobial resistance places a considerable economic burden on the healthcare system. 
Prolonged hospital stays: As resistant infections are harder to treat and control, patients often require more extended stays in healthcare facilities. These prolonged hospital stays lead to increased costs related to bed occupancy, nursing care, and other hospital services. A study published in the journal Health Economics estimated that the increased length of hospital stays due to AMR contributed substantially to the economic burden on healthcare systems (Poudel et al, 2023)
Use of More Expensive Treatments: When antibiotics lose their effectiveness against infections due to resistance, healthcare providers are forced to turn to more expensive and less common alternative treatments (Smith & Coast, 2012). These alternative therapies can include second-line antibiotics, which are often more costly and may have more severe side effects. Additionally, some resistant infections may require surgical interventions or other specialized treatments, further escalating healthcare expenses. A report from a United Kingdom's Review on Antimicrobial Resistance highlighted the increased cost linked with the use of alternative therapies in the context of AMR and increased healthcare resource utilization are some of the financial challenges associated with AMR (Prestinaci, Pezzoti & Pantosti, 2015)
Threat to Healthcare Sustainability
The sustainability of the healthcare system in Wales is at risk due to AMR (Wang & Thomas, 2020). The efficacy of medical interventions and surgical procedures that rely on the availability of effective antibiotics may be compromised (Smith & Coast, 2012). The development of life-threatening infections from infections that were previously treatable can have an impact on the general standard and availability of healthcare services.
 According to Tang, Millar & Moore (2023), the failure to effectively tackle AMR could have far-reaching consequences, potentially bringing us back to a time similar to the pre-antibiotic era. In such a scenario, common infections related to childbirth, surgical procedures, and open fractures might once again become life-threatening. 
Research Findings with regards to Antimicrobial Resistance
Existing research in antimicrobial resistance provides valuable insights that can inform health promotion and prevention efforts. The following highlights a few significant findings:
[bookmark: _Int_UHu5pnn4]Prevalence and Trends: Research has documented the prevalence of AMR in different healthcare settings and communities. Understanding the trends and patterns of resistance can help tailor prevention efforts to specific regions and populations. For instance, a research Murray et al., (2022) on the ‘Global burden of antimicrobial resistance of Microorganisms’ showed that in 2019, a total of 929,000 deaths were linked to antimicrobial resistance (AMR), with the main culprits being six leading pathogens: Escherichia coli, Klebsiella pneumoniae, Acinetobacter baumannii, Staphylococcus aureus, and Pseudomonas aeruginosa, Streptococcus pneumoniae. Notably, methicillin-resistant Staphylococcus aureus, a specific pathogen-drug combination, was responsible for over 100,000 deaths attributed to AMR (Turner et al., 2019). These results led to a conclusion that there was a need to pay attention to these leading pathogens and this has helped in combating AMR. A report by The National Assembly for Wales also revealed that Escherichia coli was the most common resistant microorganism (Roberts, 2016)
Antibiotic Usage and Misuse: Studies have examined the factors contributing to antibiotic overuse and misuse. This research can help inform targeted interventions to reduce unnecessary antibiotic prescriptions. A study by Bryne et al. (2019) identified a tool that could be used to conduct research on the causes of misuse and abuse of antibiotics in order to curb AMR. The outcomes of their study revealed that several crucial factors, such as perceived behavioural control, social norms, the interaction between attitudes and beliefs, knowledge, and having a family member in the healthcare profession, significantly impacted antibiotic usage behaviour.
Public Awareness and Knowledge: Research has assessed public awareness and knowledge about AMR. Such studies can guide health promotion campaigns to improve understanding among the general population. A survey by Ashiru-Oredope et al., (2022) found that two-thirds of those interviewed agreed that Health awareness and campaigns about antibiotic use had helped their awareness and attitude towards the use of Antibiotics in hopes of reducing antimicrobial resistance. This is an example of research data that dealt with the awareness and Knowledge of the public about AMR.
One Health Approach: Research has emphasized the importance of a "one health" approach, which considers the association of human, animal, and environmental health. This approach can guide efforts to reduce AMR in both healthcare and agriculture sectors. The Welsh Government's "One Health" strategy (2018) encourages cooperation between medical professionals, veterinary specialists, and environmental specialists in the fight against AMR (Cella et al., 2023)
Suggested Health Promotion and Prevention Strategies
To address AMR as a public health factor, health promotion and prevention strategies should be informed by the research findings: 
Reducing Unnecessary Antibiotic Prescriptions: Health promotion campaigns should educate healthcare providers about the significance of appropriate antibiotic prescription. This can be supported by rigorous enforcement of guidelines and regulations. Pulcini & Gyssens (2013) in their article suggest that those that would be saddles with the responsibility of prescribing drugs should undergo antimicrobial stewardship training from the start of their education so as to get them acquainted with the menace of AMR and get them to know the importance of antibiotic prescription.
Public Education: Public awareness campaigns can be developed to inform the population about the dangers of AMR and the importance of completing antibiotic courses as prescribed. The WHO has organised an awareness walk World Antimicrobial Awareness Week (WAAW) that aims to sensitize everyone all over the world about AMR (WHO, 2021).
Infection Control Measures: Health promotion should emphasize the significance of robust infection control measures in healthcare facilities to prevent the spread of resistant pathogens.
One Health Collaboration: Encourage collaborative efforts between healthcare, veterinary, and environmental sectors, as outlined in the "One Health" strategy, to cut down on antibiotic use in agriculture and limit environmental contamination (Cella et al., 2013)
Surveillance and Data Collection: Ongoing surveillance and data collection systems are essential to monitor AMR trends. Health promotion efforts should be dynamic and responsive to changes in resistance patterns. Regular reporting and sharing of data among healthcare facilities and between healthcare and veterinary sectors are critical for timely interventions. The establishment of the Welsh Antimicrobial Resistance Programme (WARP) has significantly improved data collection and analysis, enabling more targeted interventions (Roberts, 2016).
Training and Education for Healthcare Professionals: Offering training to healthcare professionals about the appropriate usage of antibiotics and the risks connected with misuse and overuse is essential. Continuing medical education and awareness programs can help reinforce these practices. Research by Zheng et al. (2022) demonstrates that ongoing education programs for healthcare providers lead to a reduction in unnecessary antibiotic prescriptions.
[bookmark: _Int_HWTTv3xD]Behaviour Change Interventions: Behavioural change interventions should be a part of public awareness campaigns. These may include persuasive communication techniques that emphasize individual responsibility, the social impact of AMR, and positive alternatives to antibiotics when appropriate. The UK Government has asserted that behaviour change interventions emphasizing alternatives to antibiotics for common ailments were effective in reducing antibiotic usage in primary care (Department of Health, 2015)
Incentives and Regulations: The government should explore incentives for healthcare providers and facilities that adhere to best practices in antibiotic prescribing and infection control. Additionally, strict regulations and penalties for inappropriate antibiotic use should be enforced. The "Antimicrobial Resistance (Wales) Bill 2022" introduced penalties for healthcare providers who excessively prescribe antibiotics without clinical justification.
Research Investment: Continuing to invest in research is crucial. Funding should be directed toward understanding emerging resistance mechanisms, developing new antibiotics, and investigating alternative treatments to combat AMR. The Wales Research and Development Programme on Antimicrobial Resistance (WRDP-AMR) has facilitated groundbreaking research on AMR and its solutions (Roberts, 2016).
International Collaboration: Collaboration on AMR with other countries is essential, as resistance knows no borders. Sharing research findings, strategies, and best practices globally can enhance Wales’s efforts in combating this global threat. The partnership with the World Health Organization (WHO) and neighbouring countries, such as England and Ireland, has allowed Wales to align its AMR strategies with international standards and gain from shared knowledge (WHO, 2021).
Article 1:
Prestinaci, F. Pezzotti, P. Pantosti, A. (2015) ‘Antimicrobial resistance: a global multifaceted phenomenon’, Pathog Glob Health. 109(7) Pp 309-18.
Aim: This study aims to give a thorough overview of the global situation regarding antimicrobial resistance (AMR) and to emphasize the value of surveillance in identifying and halting AMR's progress.
Methodology: This article involves a comprehensive review of existing literature and data on antimicrobial resistance (AMR).
Limitation: The use of incomplete or inconsistent data, biases in the information sources, and the difficulties in interpreting data from various monitoring systems using different techniques are some examples of limitations.
 
Article 2:
Ashiru-Oredope, D., Casale, E., Harvey, E., Umoh, E., Vasandani, S., Reilly, J. and Hopkins, S. 2022. Knowledge and Attitudes about Antibiotics and Antibiotic Resistance of 2404 UK Healthcare Workers. Antibiotics (Basel). 11(8) 1133
Aim: The article's goal is to evaluate UK healthcare professionals' attitudes and understanding about antibiotics and antibiotic resistance.
Methodology: The method involves conducting a survey among a sample of healthcare professionals in the UK to gauge their attitudes and knowledge about antibiotics and antibiotic resistance.
Limitation: Typically, these types of studies have several limitations, such as response bias, sample representativeness to the larger population of healthcare workers, and the inherent limitations of self-reported data.
Explanation of health promotion:
The goal of promoting health is to empower and include people in their communities to adopt a healthier lifestyle and make choices that reduce their risk of developing chronic illnesses and other morbidities. 
Definition on disease prevention:
The goal of disease prevention is to lower the incidence, severity and progression of chronic illnesses and other morbidities.
Conclusion
AMR has evolved into a public health challenge in Wales and all over the world, with dire consequences for public health, healthcare costs and the economy. Understanding the reasons behind and effects of AMR is crucial in formulating effective strategies to combat this threat. Numerous studies have been conducted on antimicrobial resistance and a number of these research has helped in making decisions that have helped in health protection.
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