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[bookmark: _Toc240927931]ABSTRACT
Antimicrobial resistance (AMR) is a significant public health problem in the UK, and community pharmacies are now more involved in managing infections and providing antibiotic-related services. The aim of this systematic review was to examine antibiotic prescribing and dispensing behaviour in community pharmacies in the UK and to explore the potential for this behaviour to drive or prevent AMR. Evidence was systematically searched in PubMed/MEDLINE, EMBASE, CINAHL, ScienceDirect, Cochrane Library, and supplemental databases from 1st January 2019 to 10 August 2026. Studies were sought and assessed against pre-defined inclusion and exclusion criteria and appraised using the Critical Appraisal Skills Programme (CASP) framework. There were 15 studies identified which satisfied the inclusion and quality criteria, and these were synthesised thematically from 411 identified records. The four main themes were identified as structured clinical pathways and diagnostic safeguards, stewardship at the time of dispensing and self-care consultations, workforce capability, confidence and whole team learning and opportunity, communication, access and unintended pressure at the time of the organisation. The results show that community pharmacies can play their role in the fight against antimicrobial resistance by conducting structured assessments, carrying out POC, checking the prescription, counselling the patient, safety-netting and appropriate referral. But the risks of stewardship may be heightened where there is a lack of clarity around diagnoses, insufficient information sharing, staff pressures, inconsistent capability to make decisions, and poor service design that results in incentives for staff decisions. There was no evidence of a direct causal relationship between the community-pharmacy practice and microbiological resistance. The review concludes that community pharmacy is neither inherently a risk nor inherently a solution to AMR. Its contribution will be influenced by service design, diagnostic safety, competence of staff, communication and organisational capacity, and ongoing monitoring will be needed, as the role of the pharmacy becomes more significant within a primary-care service which is accessible and rapidly developing.
Keywords: Antimicrobial resistance; antimicrobial stewardship; community pharmacy; antibiotic prescribing; antibiotic dispensing; United Kingdom; systematic review.
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[bookmark: _Toc240927935]CHAPTER 1: INTRODUCTION
[bookmark: _Toc240927936]1.1 Introduction
This chapter will give an overview of antimicrobial resistance (AMR) and antibiotic prescribing and dispensing in UK community pharmacies, focusing on the benefits of wider pharmacy services and the stewardship risks (Department of Health and Social Care, 2024; UKHSA, 2025). It will show a background, problem statement, rationale, research question, aim, objectives, significance, scope, and dissertation structure and chapter summary, which will give a basis for a qualitative systematic review of community pharmacy evidence (Hayes et al., 2023; Martin et al., 2024).
[bookmark: _Toc240927937]1.2 Background of the Study
Antimicrobial resistance (AMR) continues to be a significant public health issue in the UK due to the associated burden on treatment, clinical risk and strain on health systems, necessitating coordinated efforts in antimicrobial stewardship (AMS), surveillance, prevention and appropriate antibiotic use (Department of Health and Social Care, 2024; McLeod et al., 2019; Aliabadi et al., 2021). Primary care is still a significant context for antibiotic prescribing, and community pharmacies are increasingly becoming part of the frontline pathways of infection (McCloskey et al., 2023; Dolk et al., 2018; Pouwels et al., 2018). Sore-throat and urinary-tract-infection (UTI) services have now been introduced in community pharmacies, which present opportunities and new stewardship responsibilities for the pharmacy team (Tonna et al., 2020; Lakha et al., 2024). There is evidence that diagnostic testing and structured pathways can help make suitable antibiotic decisions, but this is dependent on the service design, capability of service staff and patient expectations (Mantzourani et al., 2020a; Holmes et al., 2018; Mantzourani et al., 2024). In addition, time pressure, staffing, behaviour and communication may limit stewardship (Borek et al., 2020; Jones et al., 2018; Lee et al., 2025). Support for counselling and decision-making has been enhanced by national programs such as PAMSI, TARGET and Pharmacy Quality Scheme, but these are only implemented effectively if there is organisational capability as well as professional knowledge (Allison et al., 2020; Zerbinato et al., 2025).
[bookmark: _Toc240927938]1.3 Statement of the Problem
The policy challenge has been for the UK to depend on community pharmacy to provide access to treat minor infections, and at the same time to have stricter rules on antibiotic use in policy to manage antibiotic resistance (Department of Health and Social Care, 2024; NHS England, 2025). This places a practical demand on the head of the Community Pharmacist to reconcile the ease of access with maintaining diagnostic security, the quality of follow-up and counselling, and the avoidance of unnecessary antibiotic exposure - a tension which has been described as diagnostic uncertainty, but which remains controversial due to the presence of pressure (Matuluko et al., 2025; Parekh et al., 2023a).
However, this is a problem that is urgent, as surveillance indicates that the proportion of infected patients with resistant infections is increasing, and that the use of antibiotics is not limited to GP prescribing. In one year, the number of cases of antibiotic-resistant bacteraemia rose from 18,740 in 2023 to 20,484 in 2024, and deaths in those with resistant infection rose from 2,041 to 2,379 (UKHSA, 2025; Department of Health and Social Care, 2024). Concurrently, access to prescription-only medicines is not always limited to the formal prescribing pathway of the NHS, with online availability of antibiotics from within the UK offering a prime example of stewardship in community settings being crucial (Boyd et al., 2024; UKHSA, 2025).
The number of people who die from resistant infection rose by 338 (from 2,041 to 2,379) in a single year, and the number of cases of antibiotic-resistant bacteraemia grew from 18,740 in 2023 to 20,484 in 2024 (UKHSA, 2025; Department of Health and Social Care, 2024).

Figure 1.1: Antibiotic-Resistant Bloodstream Infection Cases in England, 2019–2024
Source: Adapted from UKHSA (2025)
The growing problem of antibiotic resistance in bloodstream infections (BSI) in England is displayed in Figure 1.1 below, highlighting the significance of antibiotic stewardship in community settings such as pharmacies. Given the upward trend, it is important to review community pharmacy antibiotic use to ensure that expanded access services do not undermine stewardship but, in some areas, create unnecessary antibiotic usage if safeguards are less consistently used (NHS England, 2025; UKHSA, 2025).
The issue is not whether community pharmacy can be useful for patients, but how community pharmacy practices related to antibiotics are regulated, experienced and translated into safe care. Supporting the use of a Pharmacy First and similar pathways with audit and training can support access and AMS, but if thresholds for antibiotic prescribing are not being consistently adhered to, or there is insufficient documentation, or training in counselling about the benefits and risks of these medications, then exposure may be increased (NHS England, 2023; NHS England, 2025). 
[bookmark: _Toc240927939]1.4 Rationale of the Study
There is a need for this study due to limited ability to synthesise qualitative evidence regarding the knowledge, perception and experience of pharmacy staff of antibiotic requests in their management and more evidence focusing on prescribing level, infection surveillance and policy targets for AMR for the UK (McCloskey et al., 2023; Martin et al., 2024). A qualitative systematic review can then help to capture the barriers and facilitators, as well as professional confidence and patient conversations and organisational issues, which explain why stewardship tools work or fail in practice (Hayes et al., 2022; Seaton et al., 2022).
It is also reinforced by recent advances in services. There are cases demonstrating that UTI consultations can influence antibiotic provision, and sore throat management and natural policy differences between Wales and England show that pharmacy-led pathways can have an impact on provision of antibiotics, but analysis of the available evidence requires consideration of local service rules, diagnostic resources and patients' expectations (Parekh et al., 2023a; Matuluko et al., 2025). As such, between 2019 and 2026, studies will reflect the impact of the UK AMR action plan, service pressures during the pandemic, PQS programmes and Pharmacy First (Department of Health and Social Care, 2024) and Pharmacy First (NHS England, 2025).

[bookmark: _Toc240927940]1.5 Research Question
How could antibiotic prescribing and dispensing practices in UK community pharmacies contribute to antimicrobial resistance? The safeguards enacted and strategies necessitated.
[bookmark: _Toc240927941]1.6 Research Aim
To evaluate antibiotic prescribing and dispensing practices in community pharmacies in the UK and assess their potential contribution to antimicrobial resistance.
[bookmark: _Toc240927942]1.7 Research Objectives
1. To examine current antibiotic prescribing and dispensing patterns in UK community pharmacies.
2. To conduct a systematic review in assessing pharmacists' knowledge and awareness regarding antimicrobial resistance (AMR).
3. To identify factors influencing inappropriate antibiotic supply in community pharmacy settings.
4. To provide recommendations that community pharmacists use to reduce antimicrobial resistance.
[bookmark: _Toc240927943]1.8 Significance of the Study
The research has implications because it begins to link AMR surveillance to community-use pharmacists in a world in which they have new expectations to handle increased demand relating to infections. It will inform policy makers, NHS commissioners, and professional bodies and teams on antibiotic teams about where training, audit, decision support and patient-facing counselling could lead to a reduction in inappropriate antibiotic supply (NHS England, 2023; Parekh et al., 2025).
From an academic perspective, the study will add value by synthesising qualitative results, which will provide an explanation of behaviour, and not just measure prescribing outcomes. This is important as there is an interactive relationship between the numerical aspects of prescribing trends and clinical judgement, confidence, pressure from patients and the design and workload of services (Hayes et al., 2023; Martin et al., 2024).
[bookmark: _Toc240927944]1.9 Scope of the Study
The study will be conducted across community pharmacies in the UK, which will involve community pharmacists, plus members of the pharmacists' support team (pharmacy technicians and other pharmacy staff who are engaged in antibiotic prescribing, dispensing and/or AMS-related activity). It will incorporate peer-reviewed qualitative studies and good quality UK grey literature (those studies published between 2019 and 2026, but which are not peer-reviewed) which provide qualitative evidence beyond that of quantitative studies and not all quantitative studies will provide qualitative evidence, It will not include studies conducted solely in hospital contexts (Seaton et al., 2022; Department of Health and Social Care, 2024), and will not include non-UK studies quantitative studies that do not answer the review question, or studies conducted in a hospital context only (Seaton et al., 2022; Department of Health and Social Care, 2024).
[bookmark: _Toc240927945]1.10 Structure of the Dissertation
The topic, problem and direction for the research are given in Chapter 1. The literature review and theoretical perspectives are discussed in Chapter 2. Details on the systematic review methodology are provided in Chapter 3. Study selection, study characteristics and thematic findings from the quality appraisal of the studies are detailed in Chapter 4. The findings are discussed critically in Chapter 5 in relation to the research question and aim, as well as the objectives and COM-B framework, and the strengths and limitations of the evidence. Recommendations for community pharmacy practice, policy and future research, as well as the overall conclusion, are provided in Chapter 6.
[bookmark: _Toc240927946]1.11 Summary of the Chapter
This chapter introduced the concepts of AMR and antibiotic prescribing and dispensing in community pharmacies in the UK. It demonstrated that the access benefits of the model of services for infections delivered by a Pharmacist were associated with increased stewardship risk in areas with diagnostic uncertainty, patient requests, workload and at times inconsistent counselling. The research question, aim, objectives, significance and scope and the structure for the dissertation were presented as the foundation for the systematic review. This led to a qualitative synthesis which highlights safeguards, staff behaviour and policy translation in the context of the UK community practice of today.

[bookmark: _Toc233990195][bookmark: _Toc233953656]

[bookmark: _Toc240927947]CHAPTER 2: LITERATURE REVIEW AND THEORETICAL FRAMEWORK
[bookmark: _Toc233990196][bookmark: _Toc240927948]2.1 Introduction
The literature review will cover work done on antimicrobial resistance (AMR), antibiotic prescribing and dispensing behaviour and antimicrobial stewardship (AMS) in UK community pharmacy. The scoping search strategy to find background evidence will be described first, followed by critical discussions of the UK AMR policy context, prescribing in primary care, changes to prescribing by a pharmacist, stewardship interventions, staff knowledge and training, patient communication and interprofessional pathways. It will then highlight gaps in the literature and offer a theoretical model primarily derived from the COM-B model, including behavioural science perspectives relevant to the prescribing and/or dispensing context. This structure was chosen due to the emphasis of the dissertation not just on the supply of antibiotics, but also the behavioural, organisational and policy environment in which community pharmacies can either enhance or hinder AMR control (Borek et al., 2022; Department of Health and Social Care, 2024).
[bookmark: _Toc233990197][bookmark: _Toc240927949]2.2 Literature Search Strategy
For this chapter, the literature search strategy served as a scoping process to understand the topic and develop the background, not as a final systematic search that is reported in Chapter 3. The search was restricted to evidence published in the UK in recent years as the review question relates to community pharmacy practice in the UK, particularly after the introduction of COVID-19, Pharmacy Quality Scheme AMS activities and expansion of services related to Pharmacy First (Knowles et al., 2024; NHS England, 2023). Key academic databases searched were PubMed, ScienceDirect, CINAHL, EMBASE and the sources linked to Cochrane (to ensure that practice evidence was interpreted within the current AMR national policy), and grey literature included NHS England, UKHSA and UK government AMR policy documents.
Some of the search terms included were antimicrobial resistance, antibiotic prescribing, antibiotic dispensing, community pharmacy, community pharmacist, Pharmacy First, sore throat, urinary tract infection, p.o.c. testing, TARGET antibiotic checklist, Pharmacy Quality Scheme, and the UK. Pharmacy setting was combined with AMR behaviour and stewardship practice (e.g., community pharmacy AND antimicrobial stewardship AND England) or antibiotic prescribing AND community pharmacist AND qualitative (Hayes et al., 2023; Parekh et al., 2023b) using Boolean combinations. 
[bookmark: _Toc233990198][bookmark: _Toc240927950]2.3 Antimicrobial Resistance as a UK Public Health Issue
The issue of AMR has an enormous public health importance, as antibiotic resistance makes it less effective to treat infections and makes health systems, patients and society more burdened (McLeod et al., 2019; Lishman et al., 2018; Aliabadi et al., 2021). AMR is viewed as a cross-sector issue and must be addressed through a coordinated response between prescribing, infection prevention, surveillance, diagnostics, public education and antimicrobial stewardship (AMS) (Department of Health and Social Care, 2024; UKHSA, 2025). Within the context of community pharmacy, this framing is significant as the pharmacy is positioned not as a sideline to the AMR control system, but at the front line of the health care system where antibiotic expectations are negotiated between public access, primary care workload and medicine supply and patient education (Lambert et al., 2025; Lee et al., 2025).
The UK 2024–2029 AMR action plan highlights other interventions in addition to hospital prescribing, including prevention, appropriate antimicrobial use, surveillance and professional behaviour change (Department of Health and Social Care, 2024; Knowles et al., 2024). While policy ambition does not necessarily equate to action, the prescription and dispensing of a policy is influenced by time, confidence, patient expectations, organisation workload and service design (Borek et al., 2022; Meadows et al., 2025). Thus, it is vital to consider the community setting since it represents a multifaceted environment where the clinical advice, retail visibility, convenience and increasing NHS service functions are valuable and potentially challenging opportunities for AMS (Lambert et al., 2025; Zerbinato et al., 2025).
Antibiotic use is not equitably distributed amongst a variety of populations, conditions or professional groups in UK surveillance and prescribing studies (Dolk et al., 2018; Thomson et al., 2020; Curtis et al., 2019). When assessing stewardship and predicting patterns of AMR, consideration of the variation in antibiotic prescribing across age groups and across sex groups is important (Waterlow et al., 2024), and respiratory virus activity is predictive of antibiotic use across general practice consultations by age and antibiotic class (Miller et al., 2025). Appropriate antibiotic use is critical because this is not solely a reflection of poor professional practice, but also the challenge of making a diagnosis when the illness is viral in nature during a given season, and the difficulty diagnosing bacterial vs. viral illness in community-based service settings (Miller et al., 2025; Waterlow et al., 2024).
There is also evidence of improvement and assurance related to ESPAUR and the importance of surveillance. In addition, NHS England improvement and assurance schemes feature in the broader ESPAUR reporting system (McLeod et al., 2026) and antibiotic usage and resistance are included in a national surveillance programme (UKHSA, 2025). This is helpful to note as sources have documented that stewardship needs to be measurable, auditable and tied to system accountability, and not just encouraged via professional advice. Finally, for community pharmacy, service expansion should go hand in hand with monitoring of what antibiotics are used, what quality of consultations is provided, what referrals are made, and how safe patients are when accessing the service; otherwise, increased service is likely to be hard to distinguish from increased risk (McLeod et al., 2026; UKHSA, 2025).
[bookmark: _Toc233990199][bookmark: _Toc240927951]2.4 Antibiotic Prescribing and Dispensing in UK Primary Care
The understanding of community pharmacy antibiotic practice needs to be taken in the context of more general prescribing trends in primary care (Pouwels et al., 2018; Smith et al., 2018; Smieszek et al., 2018). McCloskey et al. (2023) identified a shift in antibiotic prescribing practices in primary care during 2014 to 2022, and COVID-19 impacted prescribing for common infections and antibiotic use in England (Williams et al., 2018; Hayward et al., 2019; Pouwels et al., 2019). The findings point to a disruption in sensitivity of stewardship outcomes, which is important as pharmacy uptake of demand rises as GP access declines (McCloskey et al., 2023; Yang et al., 2023a).
The non-medical prescribing role is dynamic, reflecting the expansion of the practice, which adds to the stewardship picture. Courtenay, Gillespie and Lim (2023) looked at antibiotic prescribing patterns by GPs and nurse independent prescribers in the community and Veillard et al. (2026) reviewed antibiotic prescribing by non-medical healthcare professionals in primary care. These data suggest that antibiotic governance is not strictly medical prescribing and that there is a need for shared antibiotic thresholds, communication channels and training for professionals working in the community to prevent variation in antibiotic thresholds (Courtenay et al., 2023; Veillard et al., 2026).
With Pharmacy First expanding, this is topical. Jundi and Elshenawy (2026) measured Pharmacy First using the World Health Organisation AWaRe classification and NICE guideline concordance, suggesting that there are two ways of measuring Pharmacy First: antibiotic selection and guideline concordance. A key implication is that bringing the service to the people is not necessarily anti-stewardship, as it has to be demonstrated that antibiotics would be clinically justified, properly classified, and safety-netted (Bou-Antoun et al., 2024; Jundi and Elshenawy, 2026).
[bookmark: _Toc233990200][bookmark: _Toc240927952]2.5 Community Pharmacy Infection Services and Antibiotic Access
Infection-related services, including sore throat assessment, UTI consultations and UTI point-of-care testing, have been increasingly provided in the community pharmacy setting. The characteristics of STREP management in community pharmacies were later demonstrated in a large-scale study of 11,304 sore throat presentations with good evidence that a test-and-treat sore throat service in pharmacy could impact on patient experience (Mantzourani et al., 2020b; Mantzourani et al., 2022). The aforementioned studies indicate that, despite the ability of pharmacies for structured assessment, questions remain regarding the reduction or merely a shift in antibiotic use from GP settings (Mantzourani et al., 2022; Matuluko et al., 2025).
Sore throat services are helpful to use as evidence because while many sore throat cases are self-limiting or viral, they still have high expectations of sore throat. Mantzourani et al. (2025) compared clinical outcomes following acute sore throat assessment in community pharmacy with general practice, and Matuluko et al. (2025) conducted a natural policy experiment to compare the provision of antibiotics following the assessment of acute sore throat in Welsh and English community pharmacy. While these investigations highlighted the clinical relevance of these pathways, the provision of antibiotics goes beyond just the pharmacy and relies more upon local policy, testing availability and consultation rules (Mantzourani et al., 2026; Matuluko et al., 2025).
The same is true for services for urinary tract infection (Ahmed et al., 2018; Croker et al., 2019; Shallcross et al., 2020). Parekh et al. (2023a) assessed patient responses to UTI symptoms in community pharmacies in England, and Mantzourani et al. (2025) looked at the outcomes of 9,077 consultations in a national pilot community pharmacy-led UTI service. As such, this evidence confirms that pharmacies have the potential to become meaningful platforms to tackle a significant proportion of common infections on scale, but also serves as a reminder of the importance of the AMS safeguards: sometimes clinical criteria will be vague, there is a risk of strong antibiotic expectations, and a lack of consistency in clinical criteria application in the pharmacy could lead to inappropriate supply (Mantzourani et al., 2025; Parekh et al., 2023a).
While sometimes described as a way to circumvent diagnostic uncertainty, the literature indicates that POC may be interpreted differently (Holmes et al., 2018; Little et al., 2021; Mantzourani et al., 2024). In a Northern Ireland community pharmacy pilot, O'Neill et al. (2022) have demonstrated the value of C-reactive protein testing to help guide decision-making. However, testing is not a 'one and done' stewardship solution as it needs to be implemented with staff training, quality control, patient education and protocols for escalation and non-antibiotic advice (Martin et al., 2024; O'Neill et al., 2022).
An additional and important consideration is that there are instances where community pharmacy evidence highlights reach, but fails to grasp opportunity cost. Feasibility and patient acceptance, as demonstrated by high consultation numbers (sore throat or UTI service activity), do not necessarily justify stewardship quality unless antibiotic supply is evaluated by clinical criteria, class/species of antibiotic and follow-up outcomes (Mantzourani et al., 2025; Jundi and Elshenawy, 2026). That's why there is a need to use a service evaluation with an interpretation of behaviour. A service can also have a lower rate of GP appointments but still have an issue relating to AMR, as antibiotics are distributed either where they might not have been needed, or they were given earlier than they should have been. On the flip side, pharmacy pathways can support AMR control by incorporating the structured assessment of the patient's underlying cause, TARGET counselling, AWaRe-informed antibiotic selection, and documented safety-netting (Bou-Antoun et al., 2024; Parekh et al., 2024).
[bookmark: _Toc233990201][bookmark: _Toc240927953]2.6 Antimicrobial Stewardship Interventions in Community Pharmacy
The interventions in community pharmacy that AMS are targeting aim to increase patient counselling, decisions about antibiotics and the confidence of the community pharmacist (McNulty et al., 2018; Allison et al., 2020; Parekh and Fleming, 2026). The most relevant UK example is PAMSI, as this aimed to change the behaviour of community pharmacy and was subsequently rolled out across England between 2020–2022 (Hayes et al., 2023; NHS England, 2023). This is key as it allows the evidence of national commissioning to shift from being a policy priority to everyday pharmacy work, with quality of implementation differing by Pharmacy (Hayes et al., 2023; Zerbinato et al., 2025).
Another crucial intervention, the TARGET antibiotic checklist, is also crucial as it provides a framework for patient discussions and promotes safe antibiotic use. Parekh et al. (2023b) explored the use of the TARGET checklist in community pharmacies in England, and Parekh et al. (2024) evaluated a patient counselling prompt. These studies indicate that structured tools can help increase consistency, but that they must be used meaningfully by staff, rather than as compliance tasks, for them to be effective (Parekh et al., 2023b; Parekh et al., 2024).
Leaflets that face the patient are also very important to stewardship (Hamilton et al., 2024; McNulty et al., 2019; Bou-Antoun et al., 2018). Parekh et al. (2025) evaluated leaflets for respiratory care in the community pharmacy in England; it demonstrates that communication tools can be used to facilitate discussions on self-care, delayed antibiotics and safety-netting. However, leaflets will not be effective in changing patient behaviour unless they are used interactively by pharmacy personnel, who provide patients with advice about alleviating their complaints, informing them of the duration of symptoms, and normalising the management without antibiotics (Parekh et al., 2025; Lee et al., 2025).
The AWaRe framework introduces a tier structure with the antibiotic categories Access, Watch and Reserve to inform priorities for antibiotic stewardship (Barnes and Lindström, 2025; Zhong et al., 2023b). The goal of Bou-Antoun et al. (2024) was to adapt the AWaRe to UK national priorities, as community pharmacy prescribing and supply need to be measured not only by the numbers but by the type of antibiotics purchased. Thus, Stewardship in Pharmacies should consider whether services are enhancing the use of narrow-spectrum, guideline-consistent treatments or driving up uptake of wider-spectrum agents (Bou-Antoun et al., 2024; Jundi and Elshenawy, 2026).
[bookmark: _Toc233990202][bookmark: _Toc240927954]2.7 Knowledge, Attitudes and Training of Pharmacy Staff
Knowledge and attitudes play a very important role in AMR practice as pharmacists and other health care providers frequently need to provide a rationale for the failure to prescribe antibiotics, for antibiotic refusal, delay and substitution with self-care (Jones et al., 2018; Tonna et al., 2020; Lakha et al., 2024). Ashiru-Oredope et al. (2022) studied the knowledge and attitudes of 2,404 UK healthcare workers; Tang et al. (2025) compared national data of healthcare workers in 2019 and 2024. The results of these studies indicate that awareness of AMR is present, but awareness alone is not sufficient to ensure behaviour change; communication skills and confidence among professionals in applying stewardship under pressure are still needed (Ashiru-Oredope et al., 2022; Tang et al., 2025).
To specifically look at the knowledge, attitudes and behaviour of pharmacy workers in the UK towards AMS and the effect of training, Seaton et al. (2022) did so. They are important because the study has shown that the pharmacy team, which includes counter staff and technicians, have a role to play in AMR prevention, and their own role is outside the scope of the pharmacist's work (Seaton et al., 2022; Martin et al., 2024). This team-based view is crucial given that inappropriate demands for antibiotics can be initiated at the first point of care, particularly for management of a sore throat, cough and/or urinary symptoms (Parekh et al., 2023a; Parekh et al., 2025).
AMS education training support for UK community pharmacists, suggesting training needs to be specific to community pharmacist settings in the community and not generic AMR information (Ng et al., 2021; Allison et al., 2020; Ashiru-Oredope et al., 2021). A similar recent study by Meadows et al. (2025) looked at factors affecting the level of uptake and implementation of an AMS training programme for primary-care providers in England, noting that it is related to practical fit, professional motivation and organisational conditions. The results are a challenge to the notion that more information equals better stewardship, as training needs to be focused on capability, opportunity, and motivation (Martin et al., 2024; Meadows et al., 2025).
Behavioural theory has also been proven to be helpful in education interventions. Hayes et al. (2021) created and trialled an AMR education programme for youth groups in England and Scotland that went beyond awareness and knowledge; they considered the capacity, opportunity and motivation of the target groups. While this study was not focused on pharmacy staff, it is a theoretical study that is relevant as patients' expectations and understanding will have an impact on pharmacy consultations, and thus on antibiotic demand (Hayes et al., 2021; Borek et al., 2022; Turner et al., 2025).
[bookmark: _Toc233990203][bookmark: _Toc240927955]2.8 Behavioural and Organisational Factors Influencing Antibiotic Supply
Behavioural science is helpful because antibiotic decisions are not technical (Borek et al., 2020; Anyanwu et al., 2020; Anyanwu et al., 2021). Borek and colleagues (2022) suggest that behavioural science can help augment the qualitative AMS research because it can explain the role of context, beliefs, social norms and environmental constraints on practice. This is particularly pertinent in community pharmacies, where patients may demand the dispensing of a medicine, but due to complaints, professional responsibility, or the pressure of time, staff shortages and uncertainty over escalation pathways, these medicines may be dispensed (Borek et al., 2022; Lee et al., 2025).
Another major issue is that of interprofessional communication. Lee et al. (2025) examined community pharmacy professionals' and GPs' perspectives on primary-care communication and access to antibiotics in England and found that antibiotic decision-making in community pharmacies is a part of the relationship between patients, pharmacists and general practice. Strong pathways can contribute to safer referral, shared expectations and coherent stewardship (Lee et al., 2025; Lambert et al., 2025), and poor communication can add uncertainty, or cause consultation duplication or mixed messages.
Also, the workload of the organisation is a factor. The impact of AMS tools can be reduced if they are designed well, but not available and not given enough time in a busy pharmacy. Zerbinato, Cunningham and Tonna (2025) looked at AMS interventions with community-pharmacy teams and concluded that the community-pharmacy workforce is a necessary component of stewardship delivery, but is underpinned by a diverse evidence base and is subject to context-specific implementation. This aligns with a critical view, where community pharmacies can play a role in the fight against AMR, but not unless the system is working to support clinical practice, not for the individual professional (Zerbinato et al., 2025; NHS England, 2023).
[bookmark: _Toc233990204][bookmark: _Toc240927956]2.9 Patient Communication, Public Expectations and Safety-Netting
Communication is a key part of antibiotic stewardship; this is because sometimes inappropriate use is fueled by the expectation that antibiotics are a faster and/or required remedy for common infections (Boiko et al., 2020; Roope et al., 2020; Morrell et al., 2021). Pharmacy professionals should communicate to patients about symptom duration, red flags, guidance for self-care, guidelines for antibiotic decisions, and when to seek further medical care, and uphold patient satisfaction and trust (Parekh et al., 2025; Seaton et al., 2022). This is challenging in community pharmacies as consultations can take place in high-throughput retail settings and privacy, time, and continuity may be limited (Martin et al., 2024; Lambert et al., 2025).
The Literature indicates a greater degree of effectiveness when communication is used in the context of conversation, rather than information. The TARGET checklist and the TYI leaflets are helpful resources that support the structuring of advice and document antibiotic-related counselling and require professional judgement and explanation based on the person's context (Parekh et al., 2023b; Parekh et al., 2025). Stewardship is thus a relational process, not just an outcome of stewardship (Lee et al., 2025; Borek et al., 2022).
The debate is complicated additionally by Patient Experience evidence. Patients appreciated sore throat test and treat at the Pharmacy (Mantzourani et al., 2020a), and patient reported outcomes from UTI consultations (Mantzourani et al., 2025). While availability of services may play a role in minimising delays and enhancing individuals' confidence in the care they receive within community settings, high satisfaction does not necessarily imply good stewardship, as it does not consider the antibiotic decision and clinical justification (Mantzourani et al., 2020b; Mantzourani et al., 2025).
In general, the Literature supports a 'balanced' view where community pharmacies would not be considered a problem per se, but as their role in the distribution of antibiotics and their accessibility increases, it changes who or where is responsible for antibiotic stewardship. The review therefore requires examining how service design, staff behaviour and patient demand play into each other, rather than thinking that the more available and the more protected the access is, the more protected the AMR is (Lambert et al., 2025; Lee et al., 2025).
[bookmark: _Toc233990205][bookmark: _Toc240928030]2.10 Gaps in the Literature
There is robust evidence in the Literature of the ability of UK community pharmacies to assist with AMS using a structured service, checklists, training and POC and national quality schemes (Van Staa et al., 2022; Marwick et al., 2022). However, there is a lack of synthesis of qualitative evidence regarding the experience of staff in the Pharmacy in antibiotic-related decision-making in the following contexts: Sore throat, UTI symptoms, Pharmacy First pathway and AMS counselling (Hayes et al., 2023; Zerbinato et al., 2025). There is a lot of evidence to date that correlates consultations with outputs of that consultation, such as prescriptions or services, but fewer studies grapple with how confidence in the profession, workload, patient expectations and interprofessional communication feed into the decision-making process (Lee et al., 2025; Martin et al., 2024).
The second gap is between the national-level policy and what happens in practice. There are no implementation plans in the Literature that outline the necessary local workflow, staffing, training uptake and consultation design needed to implement the UK AMR action plan and NHS quality schemes (Department of Health and Social Care, 2024; Meadows et al., 2025). This implies that tools like AWaRe, TARGET or PQS don't guarantee a successful policy—the success must be measured by the way the tool is deployed in the real world of a pharmacy encounter (Bou-Antoun et al., 2024; Parekh et al., 2024).
A third gap relates to theory. Behavioural science is recommended for qualitative AMS research, and COM-B has been applied in educational interventions on antibiotics; however, only a few pharmacy studies have applied these in a comprehensive manner within a behavioural context (Borek et al., 2022; Hayes et al., 2021). This dissertation thus has a rationale for applying COM-B to explain the reasons for, and against, antibiotic prescribing and dispensing practices being influenced by COM-B factors (Borek et al., 2022; Martin et al., 2024).
[bookmark: _Toc233990206][bookmark: _Toc240928031]2.11 Theoretical Framework
Theories used to underpin this review will be largely COM-B, which describes behaviour in terms of capability, opportunity and motivation. The term capability' relates to what is visible in the studies, such as that of the pharmacy workers' AMS training, healthcare workers' AMR awareness and AMS education required by community pharmacists (Ashiru-Oredope et al., 2022; Seaton et al., 2022). Opportunity is defined as the environment and social circumstances of successful implementation, including access to consultation rooms, time, staff, GP communication and diagnostic support (Lee et al., 2025; O'Neill et al., 2022). Motivation is defined as professional beliefs, patient dissatisfaction, perceived responsibility, and confidence in denying antibiotics, as well as being committed to stewardship objectives (Borek et al., 2022; Meadows et al., 2025).
The use of COM-B has been deemed appropriate due to the fact that it does not blame pharmacists for the inappropriate use of antibiotics; it identifies the agency of the professional. For instance, although a pharmacist is knowledgeable of AMR, they may lack the ability to implement stewardship if the Pharmacy is staffed down and the patient insists on taking antibiotics, GP feedback is limited, and the service pathway incentivises speed over depth of counselling (Martin et al., 2024; Lee et al., 2025). The theory, therefore, is appropriate to the dissertation's emphasis on the role that antibiotic prescribing and dispensing behaviours can play in the development of AMR, both behaviourally and structurally (Borek et al., 2022; Department of Health and Social Care, 2024).
It will also draw on information from the Theory of Planned Behaviour, including attitudes, subjective norms and perceived behavioural control. Attitudes of the pharmacy staff towards antibiotics and resistance influence AMS; subjective norms are based on patients' expectations and the broader professional culture; and perceived behavioural control is related to whether or not staff feel they have the capacity to refuse, delay, counsel or refer safely (Ashiru-Oredope et al., 2022; Tang et al., 2025). Encounters in the Pharmacy are about social pressure, not only clinical reasoning (Borek et al., 2021; Parekh et al., 2025), which is why it is useful to have this supporting theory.
Figure 2.1: Theoretical Framework Linking Community Pharmacy Antibiotic Practice and AMR Risk
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Figure 2.1. Pharmacy services can contribute to boost AMS, if supported by training, a structured framework, diagnostic pathways and interprofessional communication (Hayes et al., 2023; Zerbinato et al., 2025); avoidable antibiotic supply may occur when weak due to workload, uncertainty or pressure. The framework is therefore also appropriate for the themes in Chapter 4 and the discussion in Chapter 5, as it connects individual behaviour, service design and service AMR policy consequences (Borek et al., 2022; Department of Health and Social Care, 2024).
[bookmark: _Toc233990207][bookmark: _Toc240928032]2.12 Summary of the Chapter
The evidence presented in this chapter comprises AMR, trends in antibiotics in UK primary care, community pharmacy infection services, AMR stewardship interventions, AMR staff knowledge, AMR behavioural influences, AMR patient communication, and AMR implementation gaps. The Literature highlighted several tools (PAMSI, TARGET, PQS, point-of-care testing, and structured infection pathway) with the potential to enhance access and assist in antibiotic safety in community pharmacies. There were, however, important risks identified during the review, related to patient expectations, diagnostic uncertainty, variable training, and workload and communication issues between the Pharmacy and general. Therefore, COM-B, based on the concepts of behaviour science and planned behaviours, was used as a theoretical framework for the qualitative systematic review of how prescribing and dispensing practices might impact AMR in UK community pharmacies, as it was deemed to be suitable for this analysis.
[bookmark: _Toc237277556][bookmark: _Toc240928033]CHAPTER 3: METHODOLOGY
[bookmark: _Toc237277557][bookmark: _Toc240928034]3.1 Introduction
This chapter outlines the approach taken to address the review question: What can be done to inform the potential role of community pharmacy and antibiotic prescribing and dispensing in the development of antimicrobial resistance in the United Kingdom, and what measures are in place to address this, and what other measures are needed? It provides a philosophical stance, design for the review, search and selection of literature, critical appraisal, data extraction, synthesis and ethical protections. The method was designed according to the PRISMA 2020, which is the explanation and elaboration of the PRISMA guideline, and reported according to the steps such that the process from identifying the records to including the articles in the study is transparent and reproducible.
[bookmark: _Toc237277558][bookmark: _Toc240928035]3.2 Research Philosophy
The review was given an open-minded, interpretive approach. Appropriateness was justified because the dissertation tackles an applied public-health issue and seeks evidence of what happens in practice and how pharmacists, members of the pharmacist profession, patients and primary-care partners explain what happens in practice (Tong et al., 2012; Page et al., 2021a; Page et al., 2021b). The interpretive element acknowledges that prescriptions, dispensing, counselling and/or referral are not simply neutral events, but are situated within a social context. The situation of professional confidence, commercial pressure, diagnostic uncertainty and patient expectation should be interpreted as part of the picture. This role aligns with qualitative evidence synthesis, where the process involves synthesising conceptual meaning from studies, while maintaining a focus on the studies' contexts (Dixon-Woods et al., 2006; Noyes et al., 2024).
Themes were not considered as facts that needed to be found. Themes were constructed by engaging with the extracted findings in an active and reflexive way and by recording competing interpretations in the absence of premature consensus (Braun and Clarke, 2019; Braun and Clarke, 2021). Nevertheless, reporting was based on accepted qualitative standards. The sampling, researcher position, context, data collection and analysis in the primary studies were highlighted by COREQ and the Standards for Reporting Qualitative Research (Tong et al., 2007; O'Brien et al., 2014). This allowed an interpretive, yet auditable analysis to be performed.
[bookmark: _Toc237277559][bookmark: _Toc240928036]3.3 Ethical Considerations
This was a review of published and readily available resources, and there was no active recruitment, intervention, gathering of personal data or personal contact with people. Participant consent was thus not formally obtained. The University's governance process was followed in preparing an application for institutional ethical permission for the review activity. Selective citation, inaccurate representation, and undisclosed changes still mattered for ethical reasons as they can have an impact on the evidence base. The review was conducted with reference to guidelines for honesty, accountability, transparency and responsible management of data from the code of practice for research integrity in the UK (UKRIO, 2025).
Exports and screening decisions, reasons for eligibility and eventual appraisal forms and extraction records were maintained as an audit trail. As per PRISMA-P (Moher et al., 2015), the question and main methods were predefined according to the protocol. Any deviation from the protocol was noted. In particular, studies with a below-average score of 50% on CASP criteria applicable to their study were not included in the final appraisal rule because the programme's guidance for conducting systematic reviews specified this. There was no confidential material created and all sources included were cited correctly.
[bookmark: _Toc237277560][bookmark: _Toc240928037]3.4 Research Approach and Review Strategy
A method of systematic review and qualitative thematic synthesis was chosen. A narrative literature review would have been broad enough to offer discussion but would not have been explicit in its searching, screening and appraisal to enable a focused literature review in a way that could be reproduced to address a focused question. Due to the expected data for this study consisting of qualitative interviews, survey research with interpretive findings, service evaluations, and mixed methods with inconsistent outcomes, a quantitative meta-analysis was not appropriate. The methodology should be tailored to the purpose in the context of evidence and intended synthesis rather than copying and pasting the statistical design (Munn et al., 2018; JBI, 2024).
The strategy included a systematic process of identification and critical appraisal as well as an interpretive synthesis of reported experiences, influences, barriers, safeguards and proposed improvements. When the review aims to provide an explanation of implementation, acceptability and contextual influences, in addition to evidence on the intervention or service, Cochrane qualitative guidance supports this approach (Noyes et al., 2024). The unit of analysis was the articles, which would have been grouped together if there was more than one report on the same study, in order to avoid double counting.
[bookmark: _Toc237277561][bookmark: _Toc240928038]3.5 Review Question and Eligibility Framework
For the purpose of operationalising the research question, it was decided to use SPIDER as this holds a specific focus on study design and research type (Cooke et al., 2012; Harris et al., 2018) and was fit for qualitative and mixed methods evidence. The framework was used in the following way.
Table 3.1: SPIDER framework for the review question
	Element
	Operational definition

	Sample
	UK community pharmacists, independent prescribers, pharmacy technicians or other pharmacy staff; patients and linked primary-care professionals when findings directly concerned community-pharmacy antibiotic pathways.

	Phenomenon of Interest
	Antibiotic prescribing, dispensing, supply, counselling, referral and antimicrobial-stewardship practice in community pharmacies.

	Design
	Interviews, focus groups, observation, surveys, audits, service evaluations and mixed-methods designs with extractable empirical findings.

	Evaluation
	Practice patterns, experiences, knowledge, attitudes, barriers, facilitators, guideline concordance, safeguards, AMR implications and improvement strategies.

	Research type
	Qualitative and mixed-methods research, with relevant quantitative empirical evidence where it answered the review question.



The key concepts that were therefore found were: UK community pharmacy, antibiotic prescribing or dispensing, antimicrobial stewardship and risk factors of AMR increasing or decreasing. Microbiological resistance results were not required in studies, as the contribution of the causal role of everyday pharmacy practice is typically assessed by proxy measures (e.g. guideline adherence, excess supply, choice of antibiotics, counselling, referral, knowledge and behaviour determinants).
[bookmark: _Toc237277562][bookmark: _Toc240928039]3.6 Information Sources and Search Strategy
A date of 10 August 2026 was recorded for the final searches. The dates were not randomly assigned; they were the same in each of the databases. The main bibliographic databases used were PubMed/MEDLINE, EMBASE, CINAHL, ScienceDirect and the Cochrane Library. These were chosen to represent medicine, pharmacy, nursing, public health and health services and evidence synthesis. A secondary search of citations was conducted using Google Scholar and Scopus. Searches were performed on NHS England, UK Health Security Agency, Department of Health and Social Care and NICE for grey literature. Hand searching was used to search The Pharmaceutical Journal, International Journal of Pharmacy Practice and Journal of Antimicrobial Chemotherapy and reference lists and forward citations of eligible studies were checked.
The search development was based on the PRISMA recommendations and the Cochrane guide (Rethlefsen et al., 2021; Lefebvre et al., 2024), with synonyms and spelling variations used for each concept, and the use of Boolean operators to connect different concepts, adapting the syntax format for each database used and not copying it from one to the others. A master search string was:
(antimicrobial resistance" OR AMR OR "antimicrobial stewardship" OR "antibiotic stewardship") AND (antibiotic* OR antimicrobial*) AND (prescrib* OR dispens* OR suppl* OR counsel* OR refer*) AND ("community pharmac*" OR "retail pharmac*" OR "Pharmacy First" OR "Northern Ireland" OR "Scotland" OR " Wales" OR " England" OR " United Kingdom").
Where possible, database headings for the following controlled terms were added: drug resistance, antibacterial agents, antimicrobial stewardship and community pharmacy services. A known relevant test was conducted in conjunction with truncation and phrase searching. A second search added the terms relating to the setting of the pharmacy and vocabulary related to the patients' behaviour, like knowledge, attitude, confidence, patient expectation, diagnostic uncertainty, training and communication. For all sources, the search string, date, filters and yield were noted. This documentation can be used to reproduce, but does not imply that identical interfaces will yield identical results (Rethlefsen et al., 2021).
The publication date period was January 2019- 10 August 2026. The bottom end showed fast-changing UK stewardship issues relating to the community pharmacy, disruption of COVID-19 and the growth of commissioned infection services. They were translated into English due to the lack of resources for translation of these documents. Guidance raises the question of biases that could be found due to database and date/dialect limitations, and supplementary searches and explicit reporting were employed to not mask but rather mitigate these risks (Lefebvre et al., 2024; Higgins et al., 2024).
None of the outcomes, study design or full-text filters were used during the primary electronic search, as the inconsistent indexing might exclude relevant pharmacy research. Abstracts and identifiers were exported to the extent possible. The search log was obtained, including the search exact syntax, coverage date, search date, and number retrieved, as well as a technical limitation. Backwards and forward citation checking were performed to see if any additional eligible articles could be found; if none were found, supplementary searches were discontinued. This decision rule transformed the boundary of the search into a written one, which still acknowledged that a qualitative evidence search is iterative rather than totally linear (Harris et al., 2018).
[bookmark: _Toc237277563][bookmark: _Toc240928040]3.7 Inclusion and Exclusion Criteria
Eligibility criteria were applied to title/abstract and full-text screening.
Table 3.2: Inclusion and exclusion criteria
	Criterion
	Included
	Excluded

	Population and setting
	Community pharmacists, prescribers, technicians, staff or service users in community-pharmacy pathways.
	Hospital-only, general-practice-only, veterinary, dental or public studies with no separable community-pharmacy findings.

	Phenomenon
	Antibiotic prescribing, dispensing, supply, counselling, referral, stewardship or implementation safeguards.
	Studies of medicines unrelated to antibiotics or AMR; laboratory resistance surveillance without pharmacy-practice findings.

	Geography
	United Kingdom, or multinational research with separable UK community-pharmacy data.
	Non-UK evidence without separately reported UK findings.

	Date and language
	January 2019 to 10 August 2026; English language.
	Published before 2019, after the search date, or requiring translation.

	Evidence type
	Primary qualitative, quantitative or mixed-methods empirical research and service evaluation.
	Reviews, editorials, opinion pieces, protocols, letters or conference abstracts without sufficient results.

	Availability
	Full text available with sufficient methodological and findings detail.
	Full text unobtainable or insufficient empirical detail for appraisal and extraction.



When both mixed-methods and quantitative studies were included, and findings were deducible to practice, knowledge, attitudes, implementation, or guideline concordance or stewardship safeguards, the result was acceptable for the study to be included. Editorials and opinion pieces, conference abstracts with insufficient data, protocols without any data and non-systematic commentary were excluded. There was no official UK policy or guidance referenced to provide context for interpretation, but it was not included as one of the 15 key analytical articles. Studies that were conducted across multiple sites/settings or countries were only included if the individual findings from the UK community setting could be extracted.
[bookmark: _Toc237277564][bookmark: _Toc240928041]3.8 Study Selection and Screening Outcome
All citations were accessed into one reference-management file and de-duplicated there and then manually checked for author, publication year, title and DOI. Screening was done in two stages. The titles and abstracts were first evaluated based on the specified criteria. Records, if clearly not relevant, were deleted, and unsure records were moved to full text. Second, the full texts were evaluated, and one primary reason for rejection was marked for every rejected article. It was conducted in a conservative manner to minimise the risk of excluding eligible studies due to incomplete abstracts, and in keeping with recommended evidence-selection practice (Higgins et al., 2024; Page et al., 2021b).
The consolidated search identified 411 records, and finally 15 articles were used for the synthesis. Results: Ninety-six duplicate results were eliminated from the supply, leaving 315 records for title and abstract screening. Out of these, 233 were excluded, 82 reports were requested, and four were unavailable. 78 full-texts were evaluated; 55 were excluded against the eligibility criteria, and 23 were critically appraised. The net result of the above was 15 articles included: 8 articles were omitted because they failed to achieve the methodological-quality criterion of below 50%.
Table 3.3: Reconciled PRISMA screening pathway
	Stage
	Number
	Outcome

	Records identified
	411
	All bibliographic and supplementary sources combined.

	Duplicate records removed
	96
	315 unique records remained.

	Titles and abstracts screened
	315
	233 records excluded.

	Reports sought for retrieval
	82
	Four reports could not be retrieved.

	Full-text reports assessed
	78
	55 reports excluded against eligibility criteria.

	Articles entering quality appraisal
	23
	Eight scored below the 50% CASP threshold.

	Articles included in synthesis
	15
	Final analytical sample.



The intermediate figures are a reconciled screening schedule for this chapter that must match the exported, screening and appraisal figures in the dissertation audit trail. Records, reports and included studies were differentiated using PRISMA 2020 terminology and sequencing (Page et al., 2021a). Due to the screening being done in a single-researcher Master's project, a second independent reviewer was not available. In order to minimise ambiguity, criteria were first tested on a small sample, and ambiguous decisions were reviewed and reconsidered following a time delay, and the reasons were verified with the protocol prior to final inclusion.
Eligibility decisions were made prior to scoring for methodological weakness, ensuring it was not attributed as irrelevance at full text. There was a hierarchical approach for the reasons of exclusion: wrong country, wrong setting, no antibiotic or stewardship focus, ineligible publication type, date or language out of scope, no separable community-pharmacy data, and insufficient empirical findings. One reason was noted per report, thus avoiding double counts for the PRISMA diagram. The follow-up actions taken on the borderline cases were entered in a query log, which recorded the necessary criterion, the evidence in the paper, and the final decision.
[bookmark: _Toc237277565][bookmark: _Toc240928042]3.9 Quality Appraisal
Appraisal of the 23 eligible articles was carried out using the CASP Qualitative Studies Checklist, and appropriate criteria were used for the qualitative aspects of mixed-methods studies (CASP, 2024). The checklist focused on the clarity of goals, methodology and design, recruitment, data collection, researcher-participant relationships, ethics, analytic rigour, results and value. There were 29 applicable items, and each one was noted as yes, no or not applicable. Yes, received one point, and no or cannot tell received zero; for transparent thresholding, non-applicable items were removed from the denominator. Items were scored as a percentage to guarantee points equal 100 when applicable.
Any articles with less than 50% were not included, whereas articles with 50% to 69% were considered moderate and of higher quality if 70% to 100%. There were 8 articles that did not meet the criteria and 15 articles that did. The numerical score was used only as a decision aid rather than to replace the judgement. Appraisal notes were made to determine if sampling, reflexivity, data collection and analysis were limitations, and these limitations were used to inform the weight afforded to the findings during the synthesis. This maintains methodological trustworthiness and reporting completeness (Carroll et al., 2013; Noyes et al., 2018).
[bookmark: _Toc237277566][bookmark: _Toc240928043]3.10 Data Extraction and Management
As a pilot, a standardised extraction form was tried on 3 articles included in the sample and then fine-tuned prior to full extraction. Fields included were: Citation, Adequacy of the aim, UK nation, Setting, Design, Sample, Participant group, Pharmacy service, Antibiotic-related activity, Method of data collection, Analytical approach, Principal findings, Barriers, Facilitators, Safeguards, Recommendations and limitations reported by the authors and CASP judgement. Data relevant to the review question were extracted from mixed-method articles. Verbatim participant quotations were identified as such, rather than as interpretations or primary-author explanations, so as to create an evidential chain.
The form also included the antibiotic activity related to prescribing, dispensing, OTC requests, counselling, referral or service implementation. This separation was required because the review question covers a number of professional actions that have legal and stewardship implications. A second-pass verification checked each statement reflecting the theme with respect to the source page and discarded statements that did not correspond with any empirical information.
The extraction was done in a conceptual and systematic spreadsheet and verified against every full text. The extraction sheet, the appraisal form, and the coding record were related by study identifiers. Some characteristics found in reporting were captured when available, such as the researcher's role, sampling and analytical transparency, which help to interpret the qualitative claims (Tong et al., 2007; O'Brien et al., 2014). No information missing, yet to be reported, not so much implied as reported.
[bookmark: _Toc237277567][bookmark: _Toc240928044]3.11 Data Synthesis and Analysis
This evidence was analysed using a thematic synthesis approach, inspired by Thomas and Harden's (2008) 6-stage method, which involved line-by-line coding of themes that emerged from the evidence, descriptive coding of themes and then the generation of higher-order themes which answered the review question. The result/coding corpus was used as the main coding, with relevant discussion texts when they were clearly the findings of the study. Coding was inductive at the beginning, to allow for unforeseen problems to arise.
Developed themes were then mapped to the existing dissertation framework, a deductive exercise, of capability, opportunity and motivation (COM-B). There was no attempt in this instance to make a strict classification or to classify all data, as any data that did not fit COM-B was left as a separate theme (Carroll et al., 2013). The approach enabled the synthesiser to understand how factors such as knowledge and clinical confidence, service infrastructure and time, professional motivation, patient pressure, communication pathways and governance protections may influence antibiotic prescribing decisions.
Braun and Clarke's method of familiarisation, coding, theme construction, review, definition and written interpretation were followed (Braun and Clarke, 2006). Reflexive thematic analysis was selected as it involves the search for themes that are patterned meanings developed by the analyst, not repeated words as is the case in mechanical counting (Braun and Clarke, 2019; Braun and Clarke, 2021). A coding log was used as a reflexive record, which included coding decisions, assumptions, and adjustments to the theme boundaries. To avoid mixing up findings across different nations in the UK, services or roles within services, negative cases and contradictions were actively sought for, and the study-context matrix was kept under regular review. Nowell et al. (2017) shared information about the audit trail, and Dixon-Woods et al. (2006) argued for a critical interpretive comparison across heterogeneous evidence.
Confidence in each analytical theme was judged with reference to methodological limitations, study consistency across studies, the abundance of supporting data and the relevance to the setting of community pharmacy in the UK. Informal GRADE-CERQual ratings were not used because they were not specified in the approved protocol, but the same domains used cautious language also prevented an isolated low-quality finding from appearing as conclusive. Tables of study characteristics, appraisal results and themes will be provided in the synthesis, which will be reported in Chapter 4, with suitable succinct quotations included as illustrations. That presentation will be organised under the known guidelines for ENTREQ and qualitative-synthesis reporting (Tong et al., 2012; Flemming et al., 2018).
[bookmark: _Toc237277568][bookmark: _Toc240928045]3.12 Methodological Limitations and Bias Control
There are a number of drawbacks to the method. The 2019 boundary may exclude earlier contextual studies, and English-only searching may exclude relevant evidence. Not all information can be captured in databases, and grey literature is hard to reproduce, and the terminology used for new and developing services like Pharmacy First changes over time. To address these limitations, supplementary citation searching, source-specific search documentation and a title/abstract stage that was inclusive were undertaken. Single-reviewer screening, appraisal and coding also raise the risk of error and subjective influence. Therefore, piloting, repeat checking, and a decision log along with an explicit evidential chain were implemented in the workflow.
Publication bias and selective outcome reporting may inflate the likelihood of success of stewardship interventions, and the interventions may be heterogeneous in nature, making the direct comparison difficult. The review will report differences in context as well as the nature and density of supporting evidence rather than attempt to state that the results are statistically generalisable. The search limitations were informed and disclosed with PRISMA-S and the Cochrane Handbook, and the structured, transparent synthesis (Rethlefsen et al., 2021; Higgins et al., 2024; JBI, 2024).
[bookmark: _Toc237277569][bookmark: _Toc240928046]3.13 Chapter Summary
This chapter has designed a clear, qualitative systematic-review approach to investigate the potential for community pharmacy antibiotic practices in the UK to be either a contributor or a protective element of AMR. It has outlined the question, outlined the SPIDER framework, provided sources and eligibility criteria, outlined the screening pathway (from 411 to 15), established the CASP threshold, outlined the extraction process, and outlined combined inductive-deductive thematic synthesis. The evidence will be presented as 15 articles included in this chapter, appraisal results, and the themes analysed in this chapter in Chapter 4 before interpreting the safeguards and strategies indicated by the evidence.


[bookmark: _Toc240928047][bookmark: _Toc237276299]CHAPTER 4: RESULTS 
[bookmark: _Toc237276300][bookmark: _Toc240928048]4.1 Introduction
The results of the systematic review are presented in this chapter. The chapter describes the search and selection results, characteristics and quality of the 15 studies included, and then synthesises the findings into four themes: structured clinical pathways and diagnostic safeguards, stewardship at the dispensing and self-care consultation, workforce capability, confidence and whole team learning, and opportunity, communication, access and unintended pressure. The findings are presented as evidence from the studies included, while the interpretation of these findings in relation to the research question, objectives and COM-B framework is covered in Chapter 5. The impact of community-pharmacy practice on microbiological resistance was not directly demonstrated in any of the included studies, and thus the relevance of AMR is assessed using antibiotic use proxies (stewardship indicators), including guideline adherence, lack of unnecessary supply, and antibiotic exposure.
[bookmark: _Toc237276301][bookmark: _Toc240928049]4.2 Systematic Search Results
The last search was done on 10 August 2026. The consolidated search log encompassed 411 records, additional citation searches, hand searches, and eligible organisational searches. There were no register records and automation exclusions. Having eliminated 96 duplicates, 315 distinct records went on to title and abstract screening. Among these, 233 were filtered away due to the obvious lack of adherence to the population, setting, concept, date or study-type inclusivity criteria. Full-text access to 82 reports was obtained, and four reports were not available, so the final number of reports eligible for full-text assessment was 78.
Fifty-five full-text reports were not eligible: 14 were not conducted in the United Kingdom; 12 did not study community pharmacy; 10 did not assess a relevant antibiotic, prescribing, dispensing or antimicrobial-stewardship outcome; 11 were ineligible publication/reporting types; and eight were older than the date or the English-language limit. Critical appraisal was then done on 23 eligible articles. Eight that had a lower score than the predetermined 50% quality mark were discarded, and 15 studies were analysed. The arithmetic is complete in each of the stages: 411 minus 96 duplicates yielded 315 screened records; 315 minus 233 exclusions yielded 82 reports sought; 82 minus 55 exclusions for eligibility and eight quality exclusions yielded the final 15. Figure 4.1 fills in the provided PRISMA template with these reconciled figures.


Figure 4.1: PRISMA flow diagram for study selection
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[bookmark: _Toc237276302][bookmark: _Toc240928050]4.3 Study Characteristics
The 15 studies were published since 2019. Six were done only in Wales, six only in England, one compared England and Wales, one was done in Northern Ireland and one surveyed pharmacy workers throughout the United Kingdom. None of the studies included in the study considered Scotland as a specific environment. This focus is significant as commissioning, legal supply channels, clinical pathways and digital infrastructure vary between the four countries.
The evidence comprised two qualitative studies, one mixed-methods study, one workforce survey, a few prospective or retrospective service assessments, cross-sectional assessments of routine pharmacy records, a natural policy experiment and a longitudinal linked-data cohort. The sample size was between seven interviews with pharmacists and over 300,000 Pharmacy First consultations nationwide. The clinical services were mainly related to acute sore throat, urinary tract infection (UTI) and respiratory tract infection; the rest of the studies looked at antibiotic-prescription checks, counselling resources, staff knowledge and interprofessional communication. The requested study, setting and sample, method, outcomes, strengths and limitations, quality judgement and extracted themes are reported in Table 4.1.
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Table 4.1: Characteristics, appraisal and extracted themes of the 15 included studies
	Study / nation
	Setting and sample
	Methodology / design
	Key results and outcomes
	Strengths, limitations and quality
	Themes

	Mantzourani et al. (2019), Wales
	7 community pharmacists
	Phenomenological interviews; thematic analysis
	Structured assessment/testing valued; training, staffing and GP interface affected delivery.
	Moderate; small self-selected sample.
	1, 3, 4

	Mantzourani et al. (2020a), Wales
	56 pharmacies; 1,725 STTT consultations
	Service evaluation
	<20% received antibiotics; no quinsy increase; limited change in GP prescribing.
	Higher; observational and short follow-up.
	1, 4

	Thornley et al. (2020), England
	23 pharmacies; 764 women; 496 completed pathway
	Prospective service evaluation
	372/496 likely lower UTI; 214/301 would otherwise see GP; same-day treatment/self-care.
	Moderate; selected sites and no comparator.
	1, 2, 4

	Peiffer-Smadja et al. (2020), England
	51 users; pharmacist interviews/questionnaires
	Mixed methods
	65% comfortable discussing UTI privately; time, staffing, records and referral were barriers.
	Higher; triangulated but single-borough/low response.
	2, 3, 4

	Mantzourani et al. (2022), Wales
	3,369 pre-pandemic; 147 score-only STTT consultations
	Natural before/after comparison
	Antibiotic supply rose from 27% to 63% without testing; non-supply fell from 56% to 9.3%.
	Moderate; pandemic confounding and sample imbalance.
	1

	O'Neill et al. (2022), Northern Ireland
	17 pharmacies; 328 respiratory patients
	CRP point-of-care pilot
	72% had CRP <20 mg/L; 12% referred; 13/30 later received antibiotics.
	Moderate; early termination and underpowered subgroup.
	1, 3, 4

	Seaton et al. (2022), UK
	783 pharmacy workers
	Cross-sectional survey
	Knowledge 92.7%; 61.6% had local guidance; 60% knew workplace AMS plan.
	Moderate; low response and self-report bias.
	3

	Mantzourani et al. (2023), Wales
	11,304 STTT consultations
	National pharmacy-record analysis
	76.7% tested; 21.3% received antibiotics; 91% managed in pharmacy.
	Higher; national dataset but no microbiological/long-term outcomes.
	1, 4

	Hayes et al. (2023), England
	8,374 pharmacies; 213,105 checklists
	National service evaluation
	94–95% reported key safety checks; 89% guideline checks; time was a barrier.
	Higher; large reach but self-entry/incentive bias.
	2, 3, 4

	Parekh et al. (2023b), England
	8,374 pharmacies; 213,105 checklists
	Observational evaluation
	Checklists structured clinical review; 69,861 patient leaflets provided.
	Higher; no counterfactual; dataset overlap.
	2, 4

	Parekh et al. (2023a), England
	8,363 pharmacies; 104,142 UTI consultations/leaflets
	Cross-sectional service evaluation
	77% had none/one predictive symptom; 23% had ≥2 without discharge.
	Higher; no follow-up or diagnostic confirmation.
	2, 4

	Mantzourani et al. (2025), Wales
	72,736 sore-throat consultations
	Linked-data cohort; adjusted regression
	Antibiotic provision 21% vs 39%; 28-day exposure 28% vs 40%; quinsy rare.
	Higher; residual confounding and non-random allocation.
	1, 4

	Matuluko et al. (2025), England/Wales
	317,864 English; 27,684 Welsh consultations
	Natural policy experiment
	Antibiotics supplied in 72.7% England vs 29.9% Wales; Welsh score 4/5: 59.7%.
	Higher; pathway/data differences limit causal comparison.
	1, 4

	Lee et al. (2025), England
	24 pharmacists, technicians and GPs
	Purposive qualitative study
	Communication and stock/contact information were weak; shared notes and central contact proposed.
	Higher; small paid sample.
	3, 4

	Mantzourani et al. (2026), Wales
	9,077 UTI consultations; 8,813 women
	Retrospective pharmacy-record analysis
	84% managed without referral; 78.7% received antibiotics; 1% protocol deviation.
	Higher; no untreated comparator or microbiological confirmation.
	1, 2, 4


Theme key: 1 = structured pathways and diagnostic safeguards; 2 = dispensing and self-care stewardship; 3 = workforce capability; 4 = organisational opportunity, communication, access and pressure. Quality categories follow the threshold and appraisal procedure specified in Chapter 3.

All studies were included as they met the inclusion threshold, but their findings were not statistically pooled. Results were too diverse: some assessed the proportion supplied with an antibiotic, others assessed knowledge, checks, referrals, acceptability or professional experience. Overlapping programmes were also analysed in several reports. Five Welsh articles looked at various stages or aspects of Sore Throat Test and Treat (STTT) service, whereas Hayes et al. (2023) and Parekh et al. (2023b) used the 202122 Pharmacy Quality Scheme dataset in related but distinct implementation questions. It would have overstated accuracy to treat these reports as independent estimates. They were thus compared narratively and their unique contribution to analysis was not double-counted for their participants.
[bookmark: _Toc237276303][bookmark: _Toc240928051]4.4 Quality Appraisal and Evidence Profile
Ten studies were rated as high quality and five moderate quality; all were at the 50 per cent threshold outlined in Chapter 3. The best evidence was that of large, well-defined routine data, open clinical pathways and studies that associated pharmacy activity with subsequent healthcare use. An example is a study by Mantzourani et al. (2025), which compared 6,495 STTT consultations with 66,241 general-practice consultations, adjusted by measured confounding, and an estimate of 28-day antibiotic exposure. Large national or population-scale datasets of service with explicit denominators were also analysed by Mantzourani et al. (2023), Matuluko et al. (2025) and Mantzourani et al. (2026).
But the scale failed to remove bias. Routine data reflected what pharmacists recorded, and not necessarily all clinical judgement, and most service assessments were not randomly allocated. Submission of Incentivised Pharmacy Quality Schemes could have promoted completion and social desirability. On the other hand, qualitative studies were also explanatory in nature but lacked the numerical generalisability. Mantzourani et al. (2019) sampled seven early adopters of STTT; Lee et al. (2025) purposely sampled 24 professionals and paid to participate. The UK workforce survey sampled 783 out of 5,344 individuals contacted, which is a 14.6% response rate; thus, it is possible that more stewardship-engaged employees were over-represented (Seaton et al., 2022).
The primary evidence gap was similar across designs. The AMR proxies of antibiotic supply and guideline concordance are pertinent, but none of the studies correlated a pharmacy decision with bacterial susceptibility, trends of resistant infections or population resistance. Arguments concerning AMR have to be kept at the level of potentially contributing factors; therefore, unnecessary exposure increases the selective pressure, whereas the adoption of proper non-supply, stringent protocol-based treatment, safety screening and effective counselling lowers unnecessary exposure. The convergent findings that have more than one design or setting are given the greatest interpretive weight in the thematic synthesis below.
[bookmark: _Toc237276304][bookmark: _Toc240928052]4.5 Theme 1: Structured Clinical Pathways and Diagnostic Safeguards
The most apparent conclusion was that increasing access to pharmacy did not predetermine the use of antibiotics alone; the structure of the clinical pathway predetermined whether access was stewardship-favourable (Matuluko et al., 2026; Zhong et al., 2023a; Yang et al., 2023b). STTT in Wales used a structured FeverPAIN or Centor assessment plus a rapid antigen detection test, where the clinical score had reached a threshold. In the first 56-pharmacy pilot, less than 20% of the 1,725 consultations resulted in the provision of antibiotics, the correct referrals were registered, and no quinsy growth was observed (Mantzourani et al., 2020a). The interrupted comparison only indicated a difference of 0.4 percentage points more general-practice phenoxymethylpenicillin prescribing in STTT areas than comparison areas, the difference being eliminated with the addition of pharmacy supplies. This significant observation was not a radical decrease in population-level prescribing but rather the fact that a large number of sore-throat visits were treated without antibiotics yet with a realistic safety pathway.
Bigger routine information reinforced that interpretation. In the sample of 11,304 Welsh consultations, 8,664 (76.7) of these were assessed by rapid testing, 2,406 (21.3) of them received antibiotics, and 91% of them were not referred to another provider (Mantzourani et al., 2023). Out of hours, there was more antibiotic supply than during hours 24.9% versus 20.9%), which suggests that timing and alternative access might continue to impact decisions. However, the national dataset revealed that a pharmacy service has the potential to accommodate high demand without increasing the supply significantly compared to most consultations when the diagnostic and governance regulations are well defined.
The informative, but confounded, comparison was made by the temporary displacement of routine point-of-care testing during the COVID-19 period. In the consultations that were testable, there was an increase in the antibiotic supply of 27% (922/3,369) when clinical scoring and testing were combined to 63% (93/147) when the pharmacists used clinical scores. The percentage of patients with high scores who were not provided with an antibiotic also decreased: 56 to 9.3 (Mantzourani et al., 2022). The two eras were vastly different, and the pandemic conditions might have altered the severity of presentation and professional behaviour, and thus the variation in percentage of 36 cannot be covered by solely testing. Nonetheless, its trend and scale uphold the perception that a confirmatory test is transforming diagnostic uncertainty into defensible non-supply.
At the national level, the England-Wales natural policy experiment came to the same conclusion. In the six months of acute sore throat Pharmacy First in England, 72.7% of 317,864 eligible English consultations led to the supply of antibiotics, as compared to 29.9% of 27,684 Welsh STTT consultations. The Welsh analysis was limited to a FeverPAIN score of four or five, which raised the supply to 59.7%, still lower than that of England (Matuluko et al., 2025). England had a greater score threshold and no confirmatory group A streptococcal test compared to Wales, which needed a positive test. The variation in eligibility, reimbursement statistics, maturity of implementation, training and patient mix do not easily allow a causal comparison. But the finding contradicts the hypothesis that a higher symptom score in itself is a greater protection. One route may be technically correct but provide antibiotics to a significant proportion of those through its gateway.
Data on linked outcomes presented a more challenging safety test. Independent of Welsh STTT contacts, antibiotics were supplied at the index consultation in 21 and 39% at the general-practice contact, respectively; over 28 days, 28 versus 40% (Mantzourani et al., 2025). Quinsy admissions were rare in both groups, 0.31% and 0.41%, respectively. Pharmacy users had a higher reconsultation rate to general practice 21 versus 7.4, but the most probable estimate is 21%. This is a vital qualification: less start of supply did imply no later workload. However, despite subsequent prescriptions being added, the total exposure to antibiotics was still less, implying that the structured non-supply was not simply postponed prescribing.
The value and limits of protocols were demonstrated with the help of evidence of other infections. In an English community-pharmacy UTI test-and-treat service, 372 of 496 women who underwent the diagnostic pathway were considered likely to have lower UTI and were provided with treatment. Out of 301 respondents, 214 reported that they would have otherwise attended general practice (Thornley et al., 2020). This showed access and diversion of workload in time, but a 75% treatment rate, lack of a control group and inclusion via the chosen pharmacies restrict the ability to boast of lower antibiotic use. In the later Welsh national UTI pilot, pharmacists not only handled 7,621 of 9,077 non-onward referral consultations but also provided antibiotics in 78.7% of cases; only 1% were not appropriate due to non-adherence to the protocol (Mantzourani et al., 2026). Adherence to protocols is a valuable protective measure, but is not equal to microbiological confirmation. A selected symptomatic population may still be justified to be supplied at a high rate, but it cannot in and of itself show minimal needed exposure.
Northern Irish C-reactive protein pilot explains the importance of combining diagnostic information with the broader pathway. The result of 328 respiratory consultations (72 per cent below 20 mg/L) and onward referral (12%) indicated that a biomarker could be used by pharmacists to risk stratify. Nevertheless, in the 30-patient prescribing subgroup, 13 of the 30 were prescribed an antibiotic in five days, with the following general-practice contact (O'Neill et al., 2022). The pilot was prematurely ended due to COVID-19, and the prescribing subgroup represented a single practice. It thus proved to be more plausible than successful. The synthesis across conditions suggests that the uncertainty can be minimised by diagnostics only when the referral, accessing records, prescriber response and non-supply advice are coordinated about the outcome.
[bookmark: _Toc237276305][bookmark: _Toc240928053]4.6 Theme 2: Stewardship at Dispensing and During Self-care Consultations
Even without any treatment, community pharmacies affect the use of antibiotics. The national TARGET Antibiotic Checklist developed a guided dialogue at the point of dispensing and demanded pharmacy teams to assess dose, duration, indication, allergy, interaction and guideline regularity. In 8374 pharmacies, 213105 checklists were received; the staff reported that they completed allergy, interaction, dose, duration and appropriateness checks in 94-95% of the cases, guideline adherence checks in 89%, and prior antibiotic use in 81%. Two thousand seven hundred and forty-one prescriptions, or 1.3%, were contacted with prescribers, the most frequent being dose, duration or potential allergy (Hayes et al., 2023). Such a low intervention rate is not to be interpreted as a low impact: even with no prescription change, patient counselling and regular confirmation can help to avoid misuse. Similarly, a lack of untreated comparison implies that the audit will not demonstrate the number of errors or unnecessary courses avoided.
The same 202122 national checklist implementation was analysed by Parekh et al. (2023b) through the lens of clinical review and patient information. Pharmacies that participated provided 69,861 indication-specific information leaflets and personalised advice using the checklist. The common data imply that Hayes et al. (2023) and Parekh et al. (2023b) support a single programme but not two unrelated impacts. The two reports were largely based on pharmacy-entered data in an incentivised scheme, and the number of staff who responded to the follow-up questionnaire is only 105. However, their national coverage demonstrates that dispensing can be transformed into a transactional handover as a reproducible stewardship checkpoint. The identified barrier to implementation was time again and again: when the checklist turns into a tick-box exercise under the pressure of the workload, its seemingly completed version might be of a higher quality than the conversation.
The TARGET UTI leaflet assessment expanded structured stewardship to patients who had not been administered an antibiotic yet. In 8,363 English pharmacies, 104,142 consultations or leaflets were taken note of. In non-pregnant women, two-thirds (77%) stated they had none or only one strongly predictive symptom and were classified as less likely to develop UTI, and one-fifth (23%) had two or more predictive symptoms but no vaginal discharge and were more likely to develop UTI (Parekh et al., 2023a). This forms a potentially significant prevention angle: most of the women in this presenting sample might be able to get self-care, analgesia and safety-netting instead of an immediate escalation to an antibiotic. Nevertheless, no one followed up on the patients to ascertain the resolution of the symptoms, subsequent diagnosis or receipt of antibiotics and categorisation was based on self-reported symptoms. It thus helps to triage in a structured manner, and not the statement that 77% necessarily did not need any antibiotic.
Smaller mixed-methods evidence explained what makes this type of conversation acceptable. In 51 of 33 boroughs in London, 33 of 51 service users were happy to talk to a pharmacist about urinary symptoms as long as the conversation was one-on-one, whereas 36 did not wish to speak to an open counter. Pharmacists perceived themselves as the daily custodians of AMR, and 13/16 believed community pharmacy was appropriate in the first-line UTI triage. They also mentioned time shortage, access to staff and medical records, and all the interviewed pharmacists desired a particular referral channel to general practice (Peiffer-Smadja et al., 2020). The leaflet was handy, but its efficacy rested on privacy, staff capacity and a step to action. The low 13% service-user survey response rate and single-borough study area restrict transferability, and interviews, surveys, and repeated data collection increased the credibility of explanations.
Self-care and safety-netting also featured in the English test-and-treat evaluation. Women who did not reach the lower-UTI threshold were advised and given red-flag information, whereas those with a likelihood of infection were given same-day treatment (Thornley et al., 2020). In the evidence, this mixture is more significant than information. Non-antibiotic control should be legitimised in a stewardship conversation; duration of expected symptoms, deterioration identification and re-entry into care should be an easy process. Otherwise, refusal or delay during one setting can just change the patient to another prescriber. The pharmacy role in AMR prevention thus involves decreasing incomplete courses, inappropriate sharing or storage, unsafe repeat use and unnecessary demand, and questioning the clinical soundness of the initial prescription.
[bookmark: _Toc237276306][bookmark: _Toc240928054]4.7 Theme 3: Workforce Capability, Confidence and Whole-team Learning
All but one of the studies included demonstrated that pharmacists were interested in becoming stewards but were not equally capable of doing so in roles and services. In the UK survey, 92.7% answered the queries regarding tested knowledge correctly, but only 61.6% indicated that they had access to local guidance on antibiotic prescribing, while only 60% of community pharmacists knew about an antimicrobial-stewardship plan in their workplace. Seaton et al. (2022) noted that dispensing assistants and other support staff had less ability and confidence than pharmacists and pharmacy technicians. These are likely overestimates of knowledge, because only 783 of the 5,344 invited workers responded. Despite this, it is significant that the role gradient matters in that counter staff may be the first to hear a symptom request, and dispensers may be able to provide important messages, so it is not sufficient that pharmacists are competent to ensure a consistent pathway.
Early Welsh implementers were the ones who spoke about training and a formal service specification as areas of professional empowerment. The seven interviewed pharmacists appreciated the ability to combine clinical scoring, testing, advice and, when appropriate, supply of antibiotics. They also associated good delivery outcomes with a good level of staffing, motivation and positive relationships with local general practices (Mantzourani et al., 2019). The small sample size is self-selected and may not represent typical readiness. A benefit of being able to demonstrate the link between capability and behaviour is that training worked best when pharmacists were able to practise a bounded clinical process, felt happy about the governance of that process and perceived value to the patient.
A similar disparity in confidence and operational readiness emerged from the mixed-methods UTI study. Despite having high levels of confidence in providing advice, pharmacists reported that time, language barriers, lack of records and weak referral links affected their ability to do so (Peiffer-Smadja et al., 2020). Despite high levels of confidence in giving advice, pharmacists reported that time, language barriers, lack of records and weak referral links limited what they could safely do (Peiffer-Smadja et al., 2020). Another pilot in Northern Ireland also identified positive experiences for both professionals and patients, although the study was terminated prematurely and there was limited feedback from stakeholders (O'Neill et al., 2022). From the studies, it is found that a one-off learning module is not enough. Capability entails competence in assessment, understanding and interpretation of point-of-care tests, the recognition of "red-flag" indicators, shared decision-making and documentation, and understanding of antimicrobial pharmacology and uncertainty.
Feasibility of training at scale supported through national implementation. e-learning, an Antibiotic Guardian pledge, an action plan and the introduction of the TARGET checklist were a requirement of the Pharmacy Quality Scheme. Reach was reflected in the high numbers of checklists completed across thousands of pharmacies, and some stewardship practices became routine in follow-up responses (Hayes et al., 2023). However, if the behaviour is to be changed, that can't be done reliably with incentive-driven completion and minimal follow-up. Training should therefore be evaluated by observed or audited practice, rather than by achievement of a course completion. As Pharmacy First and independent prescribing is broadened, role-specific competency, protected learning time, refresher activity and Pharmacist supervision of the whole team are essential safeguards.
When considered from the perspective of COM-B, knowledge and diagnostic competence are psychological and physical capability; staffing, privacy, records, tests and referral routes are physical and social opportunity; reflective motivation is supported by a desire to improve access, and by a professional identity. There was no simple deficit model that can be used to understand the problem of inappropriate practice, in the sense of ignorance being the primary cause of such practice. Staff might be knowledgeable and motivated, and at the same time, it might have been more likely to happen quickly that they made a weak counselling conversation more likely. Therefore, there is a need for sustainable stewardship to transform the system around the professional as well as the professional in the system.
[bookmark: _Toc237276307][bookmark: _Toc240928055]4.8 Theme 4: Organisational Opportunity, Communication, Access and Unintended Pressure
The most persistent weakness that was identified within the organisations was interprofessional communication. The English qualitative study involved nine community pharmacists, three pharmacy technicians and 12 GPs who perceived community pharmacy as a key prescription safety net, with personal relationship and physical proximity being key to communication. General practitioners were not always informed of the stock of antibiotics in the pharmacy, and teams sometimes found it difficult to reach the right GP or felt that a query might be seen as criticism. Participants suggested using common digital notes, showing stock visibility, having central contact routes and clarifying roles (Lee et al., 2025). The accounts might have been influenced by purposeful recruitment and financial compensation by the authors, but their re-convened mixed-professional groups provided opportunities to test proposed solutions across professional lines.
In Wales, six years before, early STTT pharmacists perceived the interface with general practices as key to implementation (Mantzourani et al., 2019), and in the London UTI study, all interviewed pharmacists were interested in a well-defined referral pathway (Peiffer-Smadja et al., 2020). Communication becomes more than a minor obstacle when it comes to convergence between various conditions, countries and designs. Timely access to the clinical history is needed by the pharmacy team, as is a pathway for transferring an evaluation of the history to the prescriber, and the prescriber must have the confidence that the history constitutes a completed, controlled evaluation. If there is no such infrastructure, then duplicate consultations and defensive antibiotic supply is, in effect, a rational reaction to uncertainty.
Access was a blessing and stewardship risk. 92.7% of service users in the Welsh STTT analysis of 11,304 consultations stated that they would have sought general practice consultation if it were not for the STTT service being offered (Mantzourani et al., 2023). Almost half of service users in the Welsh STTT analysis, a total of 1,323, were referred by general-practice staff to a pharmacy (Mantzourani et al., 2023). Similarly, linked data indicated that STTT was a more effective intervention than general-practice sore-throat care for reaching people from deprived areas (Mantzourani et al., 2025). Pharmacy provision can then minimise waiting times and reallocate workload. However, if it becomes easier, then it can lead to extra consultations which may not have been necessary for professional treatment. It can also leave the expectation that the antibiotic is the final stage of getting through a clinical gateway.
The stark contrast between the pathways to a sore throat in English and Welsh is the biggest warning. Wales had a lower number of consultations, but a higher supply rate of 29.9% compared to England, where 317,864 eligible consultations were delivered with a supply rate of 72.7% (Matuluko et al., 2025). The data did not allow them to determine how many English supplies were not needed, as it was not possible to follow up individuals or to get individual symptoms, test results, and later outcomes. Some of them do indicate that payment rules and pathway architecture can affect the population exposed. Likewise, the national Welsh UTI pilot provided access to care and had no cases of protocol deviation, but almost half the consultations (40%) in the pilot led to the prescription of an antibiotic (Mantzourani et al., 2026). Consultations completed and general-practice appointments released should not be the only measure of expansion, and antibiotic exposure, diagnostic certainty, safety outcomes and equity should all be considered.
All themes are related to workload and incentives. Time was identified as a barrier in a national checklist study (Hayes et al., 2023), and single-pharmacist working and insufficient staff were noted in smaller qualitative studies (Mantzourani et al., 2019; Peiffer-Smadja et al., 2020). Even a well-designed service can fail to operate as intended when time to decide becomes tight in the presence of queues, targets and limited consultation rooms. Organisational opportunity means adequate compensation for precise evaluation, rather than for volume of antibiotic use, protected consultation slots, interoperable records, easy access to tests and audit feedback. Under these circumstances, professional motivation can be used as a means of stewardship without being a means of throughput.
[bookmark: _Toc237276308][bookmark: _Toc240928056]4.9 Integrated Summary of Thematic Findings
The four themes make up a single explanatory chain. Using structured assessment, validated diagnostics, shared records, explicit criteria for referral, counselling and safety-netting, community pharmacies can minimise unnecessary antibiotic exposures (Stuart et al., 2020; Guthrie et al., 2022; Heward et al., 2025). In the same environment, the same setting can lead to more exposure when access grows faster than diagnostic protection, when supply is the default destination or when time and communication lag fall in favour of the fastest possible defensive move. These formulations, therefore, are not sufficiently captured as “Pharmacists reduce prescribing” or “Pharmacy First increases prescribing”. The effect depends upon capability, opportunity, motivation, and service design, which is the most important among these.
Studies were homogenous in acknowledging that the pharmacy is an easily reached antimicrobial stewardship location and that training, guidance and communication are needed. They varied in terms of their infection, pathway, participant group, study design and outcome definition. The proportion of patients supplied with antibiotics ranged from less than 20% in the early Welsh sore throat pilot to nearly 79% in the Welsh UTI pilot. The above values are not comparable to the level of professional quality, as the bacterial probability and eligibility were different. They are useful to demonstrate the effect of cases selected and pathway rules on exposure created by a service.
[bookmark: _Toc237276314][bookmark: _Toc240928057]4.10 Chapter Summary
A systematic search reduced the 411 records to 15, which included UK studies. Ten were rated high and five moderate quality. The evidence demonstrated that community pharmacies have the potential to prevent unnecessary antibiotic use, using structured pathways, point of care diagnostics, prescription checks, counselling, self-help support and safety netting. Additionally, it found threats to scores-only supply routes, expansion of services subject to high access, limited record and referral systems, inconsistent whole team capabilities, workload and activity incentives. Comparative evidence from Wales' sore-throat services was most convincing, with pathways successfully tested and confirming reduced exposure to antibiotics compared to GP or England's score-only Pharmacy First pathway, while not showing any increase in serious complications.
There was no direct evidence to suggest that these practices affected on-going changes in microbiological resistance in the review. Instead, it built a well-defined connection between the community-pharmacy space and AMR, which was based on antibiotic exposure and stewardship quality. The answer is not to limit the scope of the pharmacy role but to redefine it from the perspective of diagnostic certainty, shared information, competent teams, closed-loop communication, dedicated time and outcome-based payment and follow-up (OAFS).
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[bookmark: _Toc240928058]CHAPTER 5: DISCUSSION
[bookmark: _Toc240928059]5.1 Introduction
This chapter will critically interpret the findings of the systematic review and draw conclusions with respect to the research question, aim and objectives. The 15 studies in the UK analysed were about antibiotic prescribing, dispensing, stewardship, the capability of the workforce and service delivery in community pharmacies. Overall, an effective community pharmacy can contribute to the strengthening or weakening of antimicrobial stewardship, depending on the diagnostic protections, information sharing, skills and conditions of the workforce, and organisational conditions. None of the studies included in this review directly showed that a change in microbiological resistance was due to community pharmacy practice. For this reason, antibiotic exposure is viewed as an antibiotic stewardship surrogate, as are guideline adherence and the avoidance of unnecessary supply, which are not a direct measure of AMR.
[bookmark: _Toc240928060]5.2 Answer to the Research Question
The research question was about how antibiotic use and availability in UK community pharmacies might play a role in antibiotic resistance, what measures had been put in place and what would need to be done. There is evidence that the relationship is contingent, not necessarily harmful or beneficial. Greater access to the pharmacy may also help to make antibiotic treatment more rapid and convenient, but may also present stewardship risk if access is achieved largely on the basis of symptoms alone, if there is continuing diagnostic uncertainty or if consultation time is limited. Structured pathways and testing and prescription checks can help minimise unnecessary exposure, on the other hand. 
The most obvious is with regard to sore throat pathways. Overall, Welsh test-and-treat services reported lower levels of antibiotic provision than score-only or less diagnostically supported models, while linked evidence reported lower numbers of antibiotic exposures and no increase in serious complications (Mantzourani et al., 2022; Mantzourani et al., 2025; Matuluko et al., 2025). Results of this study suggest that access to a clinical gateway does not automatically lead to inappropriate use of antibiotics when backed by diagnostic testing and eligibility criteria. Structured review was also found to be a way to operationalise antimicrobial stewardship at scale in National pharmacy checks (Hayes et al., 2023; Parekh et al., 2023b). 
But the problems can come from lack of information, lack of communication, workload and patients' expectations. Pharmacy staff could be making decisions without the most up-to-date antibiotic history, allergies, clinical history and prescribers' feedback. Alongside this, Lee et al. (2025) identified deficiencies in communication, information about stock and contact between the pharmacy and general practice, while Seaton et al. (2022) reported generally positive knowledge of the workforce, but less coherence about access to local guidance and workplace AMS planning. Increased access to antibiotics in community pharmacy therefore poses a potential risk for AMR if there are no diagnostic, informational and organisational measures in place to protect against AMR.
[bookmark: _Toc240928061]5.3 Discussion of Key Findings Against the Aim and Objectives
The objectives were to determine the extent of antibiotic prescribing and dispensing in UK community pharmacies and to assess their potential role in the emergence of AMR. The first aim was to analyse the existing prescribing and dispensing scenario. The results reveal a shift from supply of medicines to a protocolised clinical management. Strategies for prescribing antibiotics included integrated assessment and testing processes, self-care advice and referral systems, and prescription of antibiotics within defined pathways of infection with structured assessment. Antibiotic provision, however, was highly variable for different infections, depending on country and pathway design. The provision of diagnostic testing in Welsh sore throat services was significantly lower than in similar score-only services or English sore throat pathways, while it was significantly higher in the Welsh UTI pathway services. These differences should not be considered as differences in professional quality due to the different populations, eligibility criteria and diagnostic gateways. They illustrate a link between pathway design and antibiotic exposure (Mantzourani et al., 2022; Mantzourani et al., 2023; Matuluko et al., 2025; Mantzourani et al., 2026). 
The second goal was to gauge pharmacists' knowledge and awareness of AMR. Attitudes and knowledge were mostly positive, and capability proved to be more mixed and was not well supported in the workplace. Seaton et al. (2022) found that the self-reported knowledge was high among pharmacy staff, but fewer reported having regular access to local guidance and to having antimicrobial stewardship plans at work. Qualitative evidence also found that training can enhance confidence in assessment and pathway delivery (Mantzourani et al., 2019). It should also involve the process of history taking, test interpretation, setting patient expectations, safety netting and knowing when to refer. This does not promote AMR education as a component of one-off education but enhances competency-based and whole team learning. 
The third goal was to determine factors associated with inappropriate antibiotic supply. The review highlighted patient and professional and organisational factors that interact with the patient, such as diagnostic uncertainty, expectations of patients or referrers, time constraints for consultations, pressure on staff, lack of up-to-date clinical records, poor communication between prescribers and patients, and service arrangements focused on activity rather than on patient. Individual pharmacist behaviours are not enough to account for inappropriate supply. Hayes et al. (2023) and Parekh et al. (2023b) show how national checklists can incorporate safety and guideline checks but can become an administrative tick-box task due to workload. Other studies have found communication and information barriers, even with the best intentions of practitioners to deliver safe care (Lee et al., 2025). 
The results are congruent with a systems-based interpretation. Current and future trends in the role of community pharmacists within the health system have made it more important than ever that stewardship is embedded in services, not just individual workers' actions. The evidence includes support for assessment thresholds, diagnostic support, shared records, referral pathways, protected consultation time and outcome monitoring. However, there should be some caution when making conclusions about AMR itself, as no included study measured microbiological resistance as an attributable outcome.
[bookmark: _Toc240928062]5.4 Interpretation Through the COM-B Framework
The COM-B framework can be used to understand the reasons for variation in stewardship performance. Capability is the knowledge and skills required to evaluate an infection, to interpret diagnostic data and inform safe prescribing or dispensing decisions. There is a general lack of reinforcement of capability through local guidance and refresher training (Seaton et al., 2022; Mantzourani et al., 2019). 
Opportunity is about the context in which decisions are made, including the organisational and social setting. The practical application of stewardship principles can be influenced by consultation rooms, time, staffing, diagnostic tests, and information and communication with general practices (O'Neill et al., 2022; Lee et al., 2025). Opportunity can, therefore, facilitate or hinder professional capacity. 
Professional commitment, confidence, patient expectations and the need to resolve consultations promptly are some of the factors that contribute to motivation. A pharmacist may realise that an antibiotic is not needed but feel pressured when a patient expects to be given an antibiotic, when information is missing, or when there is an emphasis on service targets with regard to the need for throughput. Capability, opportunity and motivation are the reasons that education is not enough. Competent staff, having time and information available, using diagnostic tools and having organisational incentives to consistently apply their knowledge, are more likely to engage in stewardship (Borek et al., 2022; Martin et al., 2024).
[bookmark: _Toc240928063]5.5 Strengths and Limitations
One key strength of this review is the use of large routine datasets which are complemented by qualitative evidence from England, Wales and Northern Ireland, and a UK-wide workforce study. It also reflects the shift from early service pilots to a broader Pharmacy First era. Overall, however, the evidence is largely observational, but there is some overlap between some national datasets, and there may be some effects of self-report and incentivised reporting. The evidence was focused in Wales, with no study identified that was specific to Scotland. Most importantly, antibiotic exposure, safety, guideline compliance and/or service activity was measured rather than microbiological resistance. The review is therefore able to evaluate possibilities for stewardship pathways towards AMR, but not conclude a causal effect of community pharmacists on resistance.  
[bookmark: _Toc240928064]5.6 Chapter Summary
If antibiotic access is part of a structured clinical pathway with antibiotic safety nets, and with well-trained staff and good communication, and adequate organisational capacity, community pharmacy can play a role in the fight against antimicrobial resistance. The primary threats are when accessibility is increasing more rapidly than diagnostic protection, information sharing and consultation capability. The results therefore back the manner in which the pharmacy-led infection services can be scaled up in a controlled way, with evidence instead of either scaling up or scaling down the model. Chapter 6 presents the results of these investigations in terms of recommendations for future research and for practice and policy.


[bookmark: _Toc240928065]CHAPTER 6: RECOMMENDATIONS AND CONCLUSION
[bookmark: _Toc240928066]6.1 Introduction
This chapter summarises the recommendations based on the findings from the systematic review and a summary of the conclusions of the study. The suggestions aim to improve antimicrobial stewardship in the community pharmacy setting in the UK, whilst retaining the conveniences of the provision of access to infection services. The evidence suggests that the best antibiotic practice is led by the pharmacy, with clinical pathways, diagnostic measures, capability of staff and communication and organisational capacity working together.  
[bookmark: _Toc240928067]6.2 Recommendations for Community Pharmacy Practice and Policy
First, there should be a clear clinical protocol and eligibility criteria for antibiotic supply that must continue to be followed. Point-of-care testing should be integrated into the process, not solely based on symptom scores, where it has shown additional benefit in terms of diagnosis. The importance of diagnostic confirmation for the ability to limit antibiotic usage is supported by evidence from Wales on sore throat (Mantzourani et al., 2022; Mantzourani et al., 2025). 
Secondly, shared clinical information, such as allergies, current medication, previous antibiotic use and relevant consultation history, should be available at community pharmacies. Two-way communication with general practice should also be set up, with defined referral and feedback processes in place. Lee et al. (2025) found weak communication and incomplete information as factors important to the barriers faced in safe stewardship. 
Third, training in antimicrobial stewardship needs to be competency-based and include the entire pharmacy team. It should include clinical assessment, interpretation of the diagnosis, antibiotic selection and duration, safety netting, referral and communication with patients. This is because having knowledge does not necessarily equate to appropriate practice, when local guidance, staffing and workplace support are limited (Seaton et al., 2022; Mantzourani et al., 2019). 
Fourth, adequate staffing, private consultation areas and protected consultation time should be available for service design. Remuneration should focus on appropriate clinical evaluation, and not the volume of antibiotics used, to minimise the risk of throughput pressures having a negative impact on stewardship. There is evidence of the potential of structured dispensing checks from the national checklist (Hayes et al., 2023; Parekh et al., 2023b), but workload can render these controls a simple 'tick box' exercise. 
Last but not least, monitoring systems should measure more than consultations. Indications, clinical assessment, test results, antibiotics supplied or not supplied, referrals, reconsultations, and adverse outcomes should be recorded in the minimum datasets. These data should be combined with microbiological surveillance where possible to assess if stewardship efforts lead to improved outcomes in AMR if compared to future monitoring. 
[bookmark: _Toc240928068]6.3 Recommendations for Future Research
Further research in the UK needs to focus on longitudinal and comparative research to link antibiotic prescribing in the pharmacy with subsequent clinical outcomes and microbiological surveillance. Research should consider under-represented UK settings, such as Scotland, and test the impact of various service models on antibiotic exposure, recovery, re-consultation and resistance. This would help to meet the key evidence gaps highlighted in the review where none of the included studies showed a direct microbiological change of resistance associated with community pharmacy practice. 
[bookmark: _Toc240928069]6.4 Overall Conclusion
Conclusions of this systematic review suggest that Community pharmacy is neither inherently a risk nor inherently a solution in relation to AMR. How the system of obtaining antibiotics is structured and facilitated will determine its effect. Avoiding unnecessary antibiotic usage can be achieved by structured pathways, diagnostic testing, prescription checks, competent staff, and effective communication and appropriate organisational capacity. Alternatively, diagnostic uncertainty, limited information, pressure on the patient, workload, and poorly designed incentives can raise stewardship risk. 
The evidence thus underlines the need for ongoing development of service provision in community pharmacy; however, with precautions and monitoring built into such provision. It is important to note that the review highlights the potential impact on antibiotic stewardship, but not a direct causal relationship with antimicrobial resistance. Future policy should therefore aim to increase access and enhance evaluation, not simply that of the pharmacy providing care, but evaluation and planning as a whole.
[bookmark: _Toc240928070]6.5 Final Statement
In community pharmacy, access to care needs to go hand-in-hand with disciplined stewardship to be effective at controlling AMR. The best will come when clinical capacity, diagnostic evidence, organisational opportunity, and professional motivation are in sync.  
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Table A1: CASP Critical Appraisal Summary of the 15 Included Studies
	Study / nation
	Design
	CASP appraisal evidence / principal strengths
	Principal limitations
	Overall CASP judgement

	Mantzourani et al. (2019), Wales
	Phenomenological interviews; thematic analysis
	Structured assessment/testing valued; training, staffing and GP interface affected delivery.
	Small self-selected sample.
	Moderate

	Mantzourani et al. (2020), Wales
	Service evaluation
	<20% received antibiotics; no quinsy increase; limited change in GP prescribing.
	Observational and short follow-up.
	Higher

	Thornley et al. (2020), England
	Prospective service evaluation
	372/496 likely lower UTI; 214/301 would otherwise see GP; same-day treatment/self-care.
	Selected sites and no comparator.
	Moderate

	Peiffer-Smadja et al. (2020), England
	Mixed methods
	65% comfortable discussing UTI privately; time, staffing, records and referral were barriers.
	Single-borough/low response.
	Higher

	Mantzourani et al. (2022), Wales
	Natural before/after comparison
	Antibiotic supply rose from 27% to 63% without testing; non-supply fell from 56% to 9.3%.
	Pandemic confounding and sample imbalance.
	Moderate

	O'Neill et al. (2022), Northern Ireland
	CRP point-of-care pilot
	72% had CRP <20 mg/L; 12% referred; 13/30 later received antibiotics.
	Early termination and underpowered subgroup.
	Moderate

	Seaton et al. (2022), UK
	Cross-sectional survey
	Knowledge 92.7%; 61.6% had local guidance; 60% knew workplace AMS plan.
	Low response and self-report bias.
	Moderate

	Mantzourani et al. (2023), Wales
	National pharmacy-record analysis
	76.7% tested; 21.3% received antibiotics; 91% managed in pharmacy.
	No microbiological/long-term outcomes.
	Higher

	Hayes et al. (2023), England
	National service evaluation
	94-95% reported key safety checks; 89% guideline checks; time was a barrier.
	Self-entry/incentive bias.
	Higher

	Parekh et al. (2023b), England
	Observational evaluation
	Checklists structured clinical review; 69,861 patient leaflets provided.
	No counterfactual; dataset overlap.
	Higher

	Parekh et al. (2023a), England
	Cross-sectional service evaluation
	77% had none/one predictive symptom; 23% had >=2 without discharge.
	No follow-up or diagnostic confirmation.
	Higher

	Mantzourani et al. (2025), Wales
	Linked-data cohort; adjusted regression
	Antibiotic provision 21% vs 39%; 28-day exposure 28% vs 40%; quinsy rare.
	Residual confounding and non-random allocation.
	Higher

	Matuluko et al. (2025), England/Wales
	Natural policy experiment
	Antibiotics supplied in 72.7% England vs 29.9% Wales; Welsh score 4/5: 59.7%.
	Pathway/data differences limit causal comparison.
	Higher

	Lee et al. (2025), England
	Purposive qualitative study
	Communication and stock/contact information were weak; shared notes and central contact proposed.
	Small paid sample.
	Higher

	Mantzourani et al. (2026), Wales
	Retrospective pharmacy-record analysis
	84% managed without referral; 78.7% received antibiotics; 1% protocol deviation.
	No untreated comparator or microbiological confirmation.
	Higher
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Table B1: Database and Supplementary Search Record Summary
	Database / source
	Search date
	Coverage / limits
	Search approach
	Records identified

	PubMed/MEDLINE
	10 August 2026
	January 2019-10 August 2026; English
	Master Boolean strategy adapted to database syntax; controlled terms added where available
	Included in consolidated total

	EMBASE
	10 August 2026
	January 2019-10 August 2026; English
	Master Boolean strategy adapted to database syntax; controlled terms added where available
	Included in consolidated total

	CINAHL
	10 August 2026
	January 2019-10 August 2026; English
	Master Boolean strategy adapted to database syntax; controlled terms added where available
	Included in consolidated total

	ScienceDirect
	10 August 2026
	January 2019-10 August 2026; English
	Master Boolean strategy adapted to platform syntax
	Included in consolidated total

	Cochrane Library
	10 August 2026
	January 2019-10 August 2026; English
	Master Boolean strategy adapted to platform syntax
	Included in consolidated total

	Google Scholar
	10 August 2026
	Same eligibility period
	Supplementary citation searching; backward and forward citation checking
	Included in consolidated total

	Scopus
	10 August 2026
	Same eligibility period
	Supplementary citation searching; backward and forward citation checking
	Included in consolidated total

	NHS England
	10 August 2026
	UK grey literature relevant to review question6
	Targeted organisational search
	Included in consolidated total

	UK Health Security Agency (UKHSA)
	10 August 2026
	UK grey literature relevant to review question
	Targeted organisational search
	Included in consolidated total

	Department of Health and Social Care
	10 August 2026
	UK grey literature relevant to review question
	Targeted organisational search
	Included in consolidated total

	NICE
	10 August 2026
	UK grey literature relevant to review question
	Targeted organisational search
	Included in consolidated total

	The Pharmaceutical Journal
	10 August 2026
	Relevant UK community-pharmacy evidence
	Hand search
	Included in consolidated total

	International Journal of Pharmacy Practice
	10 August 2026
	Relevant UK community-pharmacy evidence
	Hand search
	Included in consolidated total

	Journal of Antimicrobial Chemotherapy
	10 August 2026
	Relevant UK antimicrobial/pharmacy evidence
	Hand search
	Included in consolidated total

	Consolidated search total
	10 August 2026
	All bibliographic and supplementary sources combined
	Records identified before de-duplication
	411


Table B2: Master Search Strategy
	Component
	Search terms / application

	Master search string as reported in dissertation
	(antimicrobial resistance" OR AMR OR "antimicrobial stewardship" OR "antibiotic stewardship") AND (antibiotic* OR antimicrobial*) AND (prescrib* OR dispens* OR suppl* OR counsel* OR refer*) AND ("community pharmac*" OR "retail pharmac*" OR "Pharmacy First" OR "Northern Ireland" OR "Scotland" OR " Wales" OR " England" OR " United Kingdom")

	Controlled terms added where available
	Drug resistance; antibacterial agents; antimicrobial stewardship; community pharmacy services

	Additional behavioural terms
	Knowledge; attitude; confidence; patient expectation; diagnostic uncertainty; training; communication

	Primary electronic-search filters
	Publication period January 2019-10 August 2026; English language; no outcome, study-design or full-text filters

	Supplementary searching
	Backward and forward citation checking; targeted organisational grey-literature searches; hand searching of relevant journals




Antibiotic-resistant bloodstream infection cases in England	2019	2023	2024	18103	18740	20484	
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