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Study summary  
 
Background 
On 31st January 2024, the Government launched Pharmacy First (PF) across England, which 
enables community pharmacists to supply prescription-only medicines, including antibiotics, 
to treat seven common health conditions: earache, uncomplicated urinary tract infections in 
women, sore throat, sinusitis, impetigo, shingles and infected insect bites, after consultation 
with a community pharmacist. It is hoped that PF will enable faster care and reduce pressure 
on general practitioners (GPs).  
 
Aims and objectives 
The evaluation will investigate whether PF has the intended effect of enabling faster care and 
reducing pressure on GPs. The aim is to evaluate the impact of PF on the volume of 
prescribing, case mix of GP consultations, A&E and hospital use, equity of access, 
antimicrobial resistance trends and cost for different groups of patients in different contexts. 
 
The specific objectives are: 

1. To develop a theory of change to guide the evaluation, informed by an 
implementation science framework and in consultation with stakeholders.  

 
2. To complete a scoping evidence review and stakeholder interviews to understand 

current clinical pathways, existing legal frameworks and instructions on prescribing 
relevant to the seven PF conditions, and to contribute to parameterising the economic 
evaluation, where appropriate.  

 
3. To establish data access and linkage to obtain data for the quantitative impact analysis 

and subsequent economic evaluation.  
 

4. To describe the uptake of PF nationally, regionally and locally for the seven 
conditions.  

 
5. To assess how health care use changes after the introduction of PF. 

 
6. To evaluate how antimicrobial use and safety changes following introduction of PF. 

 
7. To assess the impact of PF on national trends in antimicrobial use and resistance for 

key antibiotic/bacterial organism combinations using national surveillance systems. 
 

8. To understand how and why the programme is and is not taken up by different 
pharmacies and in different areas. 

 
9. To understand the perceptions and experiences of service users. 

 
10. To assess national budget impact of PF from the NHS and personal social services 

(PSS) perspective. 
 

11. To estimate the impact of PF on patients’ health and costs from an NHS and PSS 
perspective to generate estimates of cost-effectiveness/net benefit. 
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12. To assess the adherence of implementation to the original service specification 
(fidelity) and identify scope for adapting the PF specification and delivery to improve 
impact, equity and cost-effectiveness. 
 

 
Methods  
This study is a 36 month, mixed-methods evaluation combining quantitative and qualitative 
data. Methods comprise evidence synthesis, semi-structured interviews, focus groups, 
interrupted time series analysis (ITSA) and an economic evaluation. Findings will be brought 
together and interpreted using an implementation science framework, the Consolidated 
Framework for Integration Research (CFIR), supplemented by Proctor’s implementation 
outcomes framework. 
 
The evaluation comprises five work packages:  
 
Work package 1: Literature review, scoping and theory of change, designed to undertake 
initial orientation and scoping by (i) conducting a review of the published and grey literature 
on pre-existing PGD and Pharmacist Independent Prescriber (PIP) programmes within the 
UK; (ii) conducting interviews with English policy officials, national GP leaders and frontline 
pharmacists; (iii) conducting interviews with Scottish and Welsh policy advisers, GP leaders 
and frontline pharmacists; and thereby (iv) contributing to the development of other work 
packages. 
 
Work package 2: Development of data linkages, and analysis of uptake and impact on 
consultation patterns, workload and patient safety, including antimicrobial use, designed 
to (i) establish data access and linkage; (ii) describe the uptake of PF nationally, regionally 
and locally; (iii) evaluate how health care usage changes after the introduction of PF and the 
impact of PF on inequalities; (iv) evaluate how safety outcomes and antimicrobial use change 
following introduction of PF; and (v) describe the impact of PF on antimicrobial use and 
resistance (AMR) trends.  
 
Work package 3: Economic evaluation aims to assess the economic impact of PF. It will: 
(i) assess the national budget impact of PF from the NHS and personal social services (PSS) 
perspective; and (ii) estimate the impact of PF on patients’ health and costs from an NHS and 
PSS perspective to generate estimates of cost-effectiveness/net benefit. 
 
Work package 4: Implementation and fidelity of the roll out has three objectives: (i) to 
understand how and why PF is and is not taken up including the fidelity of the scheme to the 
original specification; (ii) to evaluate the effects of PF on the access to, and acceptability of, 
community pharmacy services to populations historically marginalized in terms of primary 
health care access; and (iii) to assess pharmacists’ and GPs’ perceptions of the safety of the 
scheme. 
 
Work package 5: Mixed-methods analysis, consolidation of findings and identification 
of policy implications, has two objectives: (i) to undertake an integrated evaluation of the 
implementation of PF structured using the CFIR and Pearson’s outcomes framework; and (ii) 
to provide insight as to how to improve the PF scheme, assuming it is sufficiently cost-
effective to be continued. 
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Co-production with lay researchers  
The evaluation will be co-produced with lay researchers representing diverse groups of 
service users including those who have been historically marginalised in research and 
medically underserved, such as those from low socio-economic background, people affected 
by homelessness, people from racially marginalised groups and vulnerable migrants. Co-
researchers will contribute to the evaluation by orienting work packages, participating in the 
ethics application process, designing inclusive data collection tools, participating in research 
activities (e.g. conducting interviews and focus groups), interpreting data, and formulating 
reports. They will also organise citizens' forums in the regions where the research is being 
conducted to elicit a diverse array of perspectives. 
 
Impact and dissemination  
We will provide interim and final reports, translating the study findings into accessible, 
usable and high-impact learning for practice. The findings should contribute to improvements 
in access to primary health care, better antimicrobial use and refinements to PF (if PF is 
judged cost-effective). As well as publishing in specialist journals and the NIHR library, we 
will disseminate findings through briefings to policy officials, scientific meetings, pharmacy 
and general practice networks, patient organisations and the mass media. Further, our 
knowledge translation activities will include two animated outputs co-produced with lay co-
researchers, and a podcast series documenting the process and challenges of the evaluation.  
 
Funder   
The study is funded by the National Institute for Health and Care Research (NIHR) Health 
and Social Care Delivery Research Programme (award: NIHR160217). 
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Background and rationale 
Under the Government’s NHS Primary Care Recovery Plan, NHS England (NHSE) has 
commissioned Pharmacy First (PF)(1). Since the 31st of January 2024, pharmacies 
participating in PF are able to supply prescription-only medicines for seven common 
conditions: earache, uncomplicated urinary tract infections (UTIs) in women, sore throat, 
sinusitis, impetigo, shingles and infected insect bites, after consultation with a community 
pharmacist (2). PF builds on the NHS Community Pharmacist Consultation Service (CPCS), 
in which patients registered with a General Practitioner (GP) can be referred to community 
pharmacies for minor illness advice and treatment.  
 
In the new PF service, users can walk into pharmacies to access care, assuming self-care has 
been unsuccessful. PF aims to reduce demand on GPs and Accident and Emergency (A&E), 
thus improving timeliness of treatment. PF will initially use Patient Group Directives (PGDs), 
which allow specified health professionals to supply and/or administer medicines without a 
prescription. An enhanced role for community pharmacy has been shown to improve access 
to health care in socioeconomically disadvantaged areas, improving equity of access (3,4). 
The impact of PF on patients, workforce, care pathways and cost may differ geographically, 
across the seven conditions, and over time, hence the need for national evaluation. 
 
The Government estimates that PF may release up to 10 million GP appointments annually 
(2) enabling GPs to provide more timely access to those with more urgent need. However, 
there is also a need to ensure PF does not have any unintentional effects such as avoidable 
adverse health sequelae. Similar initiatives have shifted care for minor ailments to 
pharmacies for over two decades, introducing treatment of head lice, threadworm, bacterial 
conjunctivitis, insect bites and cystitis (5). PGDs for these and other conditions have been 
implemented in some community pharmacies across Scotland, Wales and some areas of 
England. Research on PGDs has tended to focus on safety, antibiotic use or impact on the 
health system in a single area, thus limiting generalisability (5–7). 
 
The extent to which PF will shift demand for services for the seven named conditions away 
from higher cost settings is uncertain. However, evidence from early adopting areas will be 
able to inform our understanding of the PF service, and thence our research design. In a 
Scottish study of PF for UTIs, impetigo and chronic obstructive pulmonary disease, two-
thirds of GPs found it useful, reducing pressure on their appointments (8). In the Welsh ‘sore 
throat test and treat’ service, pharmacists managed 91% of consultations in the pharmacy, and 
referred only 9.3% people to a GP and 0.2% to A&E (9). 
 
The extent to which PF will affect other outcomes of interest is also uncertain. It is not known 
if PF will unmask unmet need, whereby overall demand for treating these seven conditions 
with antibiotics will increase. In turn, there is a concern that widening access to antibiotics 
may increase antimicrobial resistance (AMR)(10), by increasing population carriage of 
organisms resistant to first line antibiotics, thus increasing second line antimicrobial use 
(AMU) in the community. It will be critical to monitor population level AMU and AMR. 

Aim, research question, and objectives 
The evaluation team will conduct a broad, mixed-method evaluation of the implementation 
and impact of PF’s roll-out. We aim to evaluate its take-up, safety, equity, cost effectiveness 
and acceptability, as well as the implications for antibiotic use and thence AMR. The 
evaluation aims to answer the following overarching research question: how are the seven PF 
minor illness PGDs being implemented across England and what are their impacts on volume 
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of prescribing, case mix of GP consultations, A&E and hospital use, equity of access, cost for 
different groups of patients in different contexts? 
 
The specific objectives of the evaluation are to: 
 

1. To develop a theory of change to guide the evaluation, informed by an 
implementation science framework and in consultation with stakeholders.  

 
2. To complete a scoping evidence review and stakeholder interviews to understand 

current clinical pathways, existing legal frameworks and instructions on prescribing 
relevant to the seven PF conditions, and to contribute to parameterising the economic 
evaluation, where appropriate.  

 
3. To establish data access and linkage to obtain data for the quantitative impact analysis 

and subsequent economic evaluation.  
 

4. To describe the uptake of PF nationally, regionally and locally for the seven 
conditions.  

 
5. To assess how health care use changes after the introduction of PF. 

 
6. To evaluate how antimicrobial use and safety changes following introduction of PF. 

 
7. To assess the impact of PF on national trends in antimicrobial use and resistance for 

key antibiotic/bacterial organism combinations using national surveillance systems. 
 

8. To understand how and why the programme is and is not taken up by different 
pharmacies and in different areas. 

 
9. To understand the perceptions and experiences of service users. 

 
10. To assess national budget impact of PF from the NHS and personal social services 

(PSS) perspective. 
 

11. To estimate the impact of PF on patients’ health and costs from an NHS and PSS 
perspective to generate estimates of cost-effectiveness/net benefit. 

 
12. To assess the adherence of implementation to the original service specification 

(fidelity) and identify scope for adapting the PF specification and delivery to improve 
impact, equity and cost-effectiveness. 

 

Plan of investigation  
 
Study design  
This study is a 36 month, mixed-methods evaluation combining quantitative and qualitative 
data to assesses implementation and impact of PF, and explore what works, for whom, and 
why, at local (ward or Primary Care Network), Integrated Care System (ICS), regional and 
national levels. Data collection will be completed by mid-2026 and a final report submitted in 
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January 2027, plus interim reporting. Since the roll-out of PF is in its early stages, some of 
the design and methods are unavoidably open to revision. Emerging findings and insights 
from early work packages will shape lines of enquiry and design decisions in the research to 
follow. Findings will be brought together and interpreted using an implementation science 
framework, the Consolidated Framework for Integration Research (CFIR), supplemented by 
Proctor’s implementation outcomes framework (see below).  
 
The study design has been guided by several outcomes of interest:  

• change in pharmacy, general practice, and A&E case mixes 
• comparative feasibility and cost of implementing PF for the seven conditions 
• volume of antibiotics and antivirals dispensed 
• differences in the roll-out of PF and its impact depending on the age, sex, 

socioeconomic group, ethnicity, or geography (especially urban/rural divides) of 
service users 

• impact on enrolled services in terms of staff, risk, data, safety, and behavioural 
implications  

• differences between how PF is implemented and the stated intention 
• potential consequences of PF for inequalities in access to health services and 

outcomes 
• impact on national antimicrobial use and resistance for key antibiotic/bacterial 

organism combinations 
 
Theoretical framework  
The evaluation will be guided by the Consolidated Framework for Implementation Research 
(CFIR)(11). This will help identify the key factors likely to affect the implementation of PF. 
The CFIR is a meta-theoretical framework comprising 39 constructs arranged across five 
domains (outer setting, inner setting, individual characteristics, intervention characteristics 
and implementation process). It is a practical guide for systematically assessing barriers and 
facilitators that affect implementation outcomes, especially at different levels (national/local). 
The CFIR has been used to assess the implementation of a range of new policy and practice 
interventions using mixed method and qualitative designs (11–13). The CFIR draws attention 
to the likelihood that PF will vary in its impacts depending on context and on how it is 
implemented in different places, and prompts the researcher to identify the factors that bring 
this about.  
 
While the CFIR helps understanding of the factors that affect implementation, it provides less 
direct information on outcomes. Hence, we will also use Proctor’s framework of 
implementation outcomes (14). Proctor’s framework comprises eight discrete outcomes for 
evaluation: acceptability, adoption (also referred to as uptake), appropriateness, costs, 
feasibility, fidelity, penetration (integration of a practice within a specific setting) and 
sustainability (also referred to as maintenance or institutionalization).  
 
The findings from the work package 1 literature review and scoping interviews of the factors 
that have affected implementation of PGDs across the UK and which appear likely to shape 
future implementation of PF will be mapped to the CFIR domains and constructs. From this, 
we will be able to develop an understanding of the key characteristics of the intervention (the 
PF service) that could affect implementation. We will also contribute to parameterising the 
economic evaluation, where appropriate. The later interviews in work package 4 will further 
establish the factors across the other CFIR domains and constructs that interviewees believe 
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may impede or support future policy outcomes. These findings will be used to develop an 
initial theory of change for PF which will be periodically revised in light of emerging 
findings. 
 

Methods  
 
The evaluation uses evidence synthesis, semi-structured interviews, focus groups, interrupted 
time series analysis (ITSA) and an economic evaluation. It comprises five Work Packages 
(WPs), described below, which integrate to answer all research questions. 
 
Work packages 
 
Work Package 1: Literature review, scoping and theory of change (led by Glover and 
Lalani with input from Anderson and Pacho) 
 
Summary: this work package comprises initial orientation and scoping to guide the 
evaluation.   
 
Aims 

1. To complement the clinically-oriented NHSE literature reviews developed to inform 
the design of the PF service by reviewing peer reviewed and grey literature on pre-
existing PGD and Pharmacist Independent Prescriber (PIP) programmes.  

2. To provide deeper understanding of the factors that affect implementation of PGDs. 
3. To describe the evidence underpinning the roll-out of PF and services like PF in 

England, Wales and Scotland, including the intended goals and expectations of such 
initiatives. 

4. To develop an initial theory of change for PF. 
5. To contribute to other WPs. 

 
Methods and analysis 
1.  Literature review: Undertake a review of peer reviewed and grey literature on pre-
existing PGD and PIP programmes, to complement the clinically-oriented NHSE literature 
reviews developed to inform the design of the PF service, to which we will request access. 
We will also request unpublished policy documents related to the development of PF.  We 
will review literature on established PGDs, such as those for oral contraception, eye 
infections and head lice, to provide deeper understanding of the factors that affect 
implementation of PGDs. Along with the CFIR, the findings from the literature review will 
inform the development of the interview guide for the scoping interviews listed below. 
 
2.  Scoping interviews (England): We will conduct semi-structured interviews (n=25) with 
purposively selected stakeholders involved in strategic, implementation, and delivery roles at 
ICS and national level (policymakers at DHSC and NHSE, and key actors at the General 
Pharmaceutical Council (GPhC), Royal Pharmaceutical Society (RPS), the National 
Pharmacy Association (NPA), Pharmacists Defence Association (PDA), Community 
Pharmacy England (CPE), and selected chairs of Local Pharmaceutical Committees (LPCs) 
within ICS areas as well as national GP/Primary Care leaders. In our interview sample, we 
will also include front-line pharmacists identified through snowball sampling (both those 
delivering the service and those not). At these interviews, we will ask for grey literature and 
other additional documents to support our literature review, with the expectation that these 
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experts will be well-placed to describe and provide internal literature and assessments on the 
evidence underpinning the roll-out of PF. We will re-interview a sub-set of these interviewees 
to contribute to WP4 in mid-2026, asking them to especially reflect on the PF implementation 
process over time and the extent to which the Programme has been able to be implemented as 
intended.  
 
3.  Scoping interviews (Scotland & Wales): We will conduct semi-structured interviews 
(n=25-50) with purposively identified stakeholders involved in strategic, implementation and 
delivery roles in Welsh and Scottish government, Community Pharmacy Scotland and Wales, 
and RPS Wales and Scotland, national GP/Primary Care leaders as well as front-line 
pharmacists delivering services similar to PF in each country. As with section 2, we will ask 
for grey literature and other additional documents to support our literature review, with the 
expectation that these experts will be well-placed to describe and provide internal literature 
and assessments on the evidence underpinning the roll-out of PF. 
 
All scoping interviews will be undertaken following informed consent, using a semi-
structured topic guide, and will be analysed deductively and inductively using the CFIR as a 
coding framework to manage and organise the data in the first instance. Interviews will be 
held online or in person, dependent on participants’ preferences. 
 
4.  Programme theory of change: We will use findings from the literature reviews and 
scoping interviews (sections 1 – 3) and the CFIR to develop an initial theory of change for 
PF. This will inform the other WPs. The goal will be to map all areas where care pathways 
change and to validate these in qualitative research interviews in WP4.  
 
 

WP2: Development of data linkages, and analysis of uptake and impact on consultation 
patterns, workload and patient safety, including antimicrobial use (led by Avery, with 
substantial input from Ashiru-Oredope, Sonnex, and MacKenna) 
 
Summary: guided by the theoretical frameworks and underpinnings developed in WP1, this 
work package will evaluate the uptake of PF nationally and its impact across health services, 
including GPs, A&E and hospitals, on consultation patterns, workload and patient safety, 
including AMR. 
 
Aims 

1. To establish data access and linkage. 
2. To describe the uptake of PF nationally and regionally. 
3. To evaluate how health care usage changes after the introduction of PF and the impact 

of PF on access to health care 
4. To evaluate safety outcomes and how antimicrobial use changes following 

introduction of PF. 
5. To link analysis of antibiotic use to AMR.  

 
Methods 
1.  Establish data access and linkage  
There will be two main sources of data for the analyses of administrative and clinical data: 
GP electronic records, linked to A&E and hospital admission data (for determining changes 
in primary care activity associated with introduction of the PF scheme), and pharmacy-level 
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data captured as a consultation record at the point of service use (for describing uptake of PF 
by community pharmacies, activities undertaken and structural and area characteristics).   
 
We will establish data access and record linkage using OpenSAFELY, a secure, open-source 
software platform for analysis of electronic health records data. OpenSAFELY was 
established in the early days of the pandemic and has been used to generate analyses since 
then to support the response to COVID-19. The first OpenSAFELY analysis was published in 
Nature (15) with a substantial body of work now published in other high impact academic 
journals such as BMJ and Lancet. OpenSAFELY is now being used by approximately 30 
organisations including leading academic institutions, arm’s length bodies (e.g., National 
Institute for Health and Care Excellence, UK Health Security Agency (UKHSA), NHSE) and 
others like the Nuffield Trust. It is currently deployed in the data warehouses of the two 
major GP clinical systems (EMIS and TPP) giving access to the NHS records of over 58 
million people (>99% of registered GP patients in England). These data, unavailable 
elsewhere, can be linked to hospital admission data and A&E attendance. On 18 November 
2023, NHSE confirmed publicly that OpenSAFELY can now be used for research beyond 
COVID-19.  
 
We will work with OpenSAFELY to: 

• complete information governance to secure data access 
• develop software to interrogate the proposed structured messages that will be sent 

between community pharmacies and GPs 
• train staff to use the OpenSAFELY dashboard 
• describe the data elements/variables (e.g., possible values, distribution, etc.) in an 

OpenSAFELY “short data report” to support all researchers using the platform. As PF 
is a new service, there may be discrepancies between planned and actual data 
recording 

• develop an OpenSAFELY PF “variables library”. This will be made publicly available 
for inspection and re-use 

• develop descriptive epidemiological dashboards in OpenSAFELY describing the 
clinical and demographic subgroups of patients accessing the PF service over time 

• request anonymised patient-level data from pharmacy consultation records, and 
• investigate linking OpenSAFELY data to UKHSA AMR data. 

 
General practices are now required to collect data such as call volume, timing of calls and 
percentage of calls answered but it is not currently clear whether there is any access to these 
data at national level for research. Increasingly, many practices utilise online triage systems 
too. Thus, we will also investigate the feasibility of accessing and analysing such data.  
 
2. Describe the uptake of PF nationally, regionally and locally 
Pharmacy level data will be used to undertake a descriptive analysis of the following at 
national, NHS regional, Integrated Care System (ICS), and local levels (e.g., ward or Primary 
Care Network (PCN) level), at monthly intervals from 1st February 2024:  

• Number of community pharmacies (CPs) providing PF for at least one condition 
• Number and proportion of PF consultations broken down by: 

o location of pharmacy (urban versus rural) 
o deprivation level using pharmacy postcode linked to Index of Multiple 

Deprivation  
o number of patients seen by CP who have no registered GP 
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o numbers of patients accessing each of the PF conditions  
o number and type of medicine supplied via PGD  
o number of advisory consultations, or advice plus OTC supply events for each PF 

condition (where a consultation record for these exists) 
o how patients were referred to each PF service (walk-in, GP or NHS111) 
o number of CP referrals to GP, A&E or other health service per PF condition 

• Characteristics of patients receiving PF consultations, which we expect as a minimum 
will include information on age, gender/sex and ethnicity 

• Characteristics of patients accessing GP services (via OpenSAFELY) for the seven PF 
conditions before and after introduction of PF to allow for comparison to CP 
characteristics. 

 
3. Describe how health care usage changes after the introduction of PF and the impact 
of PF on access to health care 
 
We hypothesise that the rollout of PF will be associated with a reduction in GP appointments 
for the seven conditions included in PF, with this reduction being associated with increased 
GP appointments for other conditions. We do not anticipate total GP consultations falling 
because of PF, but patient access for GP appointments may improve for patients who have 
previously struggled to gain timely access. We will also assess whether PF results in changes 
in A&E contacts and hospital admissions for the conditions covered by the scheme. 
 
(a)  Change in GP consultations 
Following initiation of PF, we will examine changes in GP consultation rates for each of the 
seven conditions included in the scheme; we will also investigate changes in total GP 
consultations and sub-group analyses by deprivation, and urban versus rural settings. The 
main analysis will be done at the level of individual general practices using patient-level data. 
Based on permissions already in place for use of OpenSAFELY, we will be able to do this for 
virtually all general practices in England covering a population of 58 million. A similar 
approach will be taken to examining changes in A&E and hospital attendance (see (b) below), 
antimicrobial use (at general practice level) and safety (see section 4 below).  
 
We will identify GP consultations for each of the seven common conditions based on the 
relevant SNOMED CT codes (the computer codes that clinicians use when recording 
consultations) for each condition. Consultation rates will be calculated monthly per head of 
population in each general practice. 
 

(i) Data analysis 
We plan to undertake analysis from up to 24 months before the PF start date, and for as long 
as follow up data are available before undertaking the final analysis. We will use a quasi-
experimental approach, using interrupted time series analysis (ITSA), with the intervention 
start date set as 1st February 2024 (16). Analysis will also be undertaken at the local level 
(e.g. PCN) to obtain disaggregate effect estimates, allowing variation in effects to be 
explored, subject to enough data being available to avoid the identification of individuals. 
 
The ITSA will use generalised linear mixed models for the monthly GP consultation rates for 
each condition, to estimate changes in the level and trend in consultation rates after the PF 
intervention compared with before. Calendar time will be included as a covariate along with 
adjustment for seasonal effects and any within-practice covariates (such as number of full-
time equivalent GPs) identified prior to the analysis. We will take account of within practice 
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clustering. We will take a similar quasi-experimental approach for analyses of changes in 
A&E and hospital contacts; changes in telephone contacts to general practices (if these data 
are available), and antimicrobial use (at general practice level). Further analyses will be 
conducted, taking account of sociodemographic characteristics of patients, to examine any 
impact on access and outcome inequalities. Intervention effects will be presented as rate 
ratios with 95% confidence intervals. Data will be analysed using the statistical package Stata 
(or similar). Given we will be testing for effects on multiple outcomes for multiple conditions 
(for changes in consultations and other variables outlined below), there is a risk of false 
discovery of effects (multiple testing bias). We will interpret findings in the context of effect 
sizes and how many significant effects we would expect to detect due to chance alone.  
 

(ii) Sample size calculation  
Virtually all general practices in England with patients that access PF will be included in the 
final evaluation (as well as practices where patients do not access PF). There is a lack of 
robust literature on sample size calculations for ITSA (and related analyses); there is a 
complex relationship between number of time points, sample size per time point and expected 
effect size (16). In general, however, with over 24 time points >80% power can be achieved 
with as few as 150 subjects per time point. As we plan to include a minimum of 24 time 
points (and a maximum of 48) and include around 6500 general practices, we are confident 
this study will be sufficiently powered to detect relevant changes in the outcomes of interest. 
 
 (b) Change in A&E and hospital admissions 
We hypothesise that A&E visits and hospital admissions for the seven conditions in the PF 
scheme should not increase and may decrease if PF allows improved access to treatment. To 
evaluate any changes over time in A&E use and hospital admissions associated with the PF 
conditions, the number of A&E attendances and hospital admissions related to the seven PF 
conditions within England will be analysed using secondary care data, available via 
OpenSAFELY, and linked to the primary care records. Quasi-experimental methods such as 
ITSA (see above) will be undertaken to estimate changes in rates following the PF 
intervention. 
 
(c) Change in GP phone contacts 
If feasible after exploration in section 1 above, we will examine changes in general practice 
phone call and online triage data following the introduction of PF. This will include call 
volume and percentage of calls answered. We will use quasi-experimental methods as 
outlined previously to examine whether these variables change in association with the 
introduction of PF. This work will also be linked to the qualitative analysis in WP4. 
 
Additionally, national data on time from appointment booking to appointment date for 
general practice are available. These data will be interrogated and if possible, an ITSA 
approach used to determine if there is a change in GP appointment waiting time after the 
introduction of PF. We hypothesise that the introduction of PF may reduce the GP 
appointment waiting time. 
 
(d)  Potential impact of PF on access to healthcare   
We will identify the sociodemographic, geo-spatial and local population behavioural 
covariates, at neighbourhood levels, which are influencing the uptake and impact of PF, and 
the extent to which they are doing so. 
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We will perform a detailed analysis using a national health surveillance platform developed 
during the UKRI COVID-19 Rapid-Response grant “The CIVIC Project: A Sustainable 
Platform for COVID-19 syndromic-surveillance via Health, Deprivation and Mass Loyalty-
Card Datasets”. This unique platform, implemented in collaboration with the Office for 
National Statistics, the NHS, UKHSA and a range of private sector data partners (including 
Boots UK, Tesco, Co-op), allows for the analysis of an unparalleled range of small-area 
(neighbourhood) population data across the UK, and hence to examine the socio-
demographic, health and behavioural factors across the population that may relate to both 
uptake and ongoing effectiveness of the PF initiative (17). This dataset is updated at least six-
monthly and will allow us to examine changes before and after the introduction of PF.  
 
We will predominantly focus on candidate factors influencing the uptake of PF (at local 
GP/pharmacy levels) and related to inequality that are underpinned by prior theoretical 
literature (18). These include local age distributions; gender; cultural backgrounds; ethnicity; 
mobility levels; population density; indices of multiple deprivation; pharmacy footfall; 
pharmacy usage patterns; seasonal non-stationary disease prevalence; mental health; and a 
range of behavioural factors related to purchase of over-the-counter medication. 
 
We will develop a range of predictive models (candidates include Linear Regression, Random 
Forests, XGBoost, Neural Networks) that link socio-demographic factors to the impact of PF 
in each neighbourhood. Models will be optimised via a rigorous process of nested-cross 
validation, before exhaustive testing on hold-out data sets to identify the best performing 
model. Variable Importance Analysis (19) will then be applied to this model, summarizing the 
influence that each explanatory variable (e.g., deprivation levels) is estimated to have on 
uptake of PF across UK neighbourhoods. 
 
4. Evaluate how safety outcomes and antimicrobial use change following introduction of 
Pharmacy First 
We aim to describe antimicrobial use and evaluate the PF safety risks primarily using 
OpenSAFELY data. 
 

(a) Antimicrobial usage 
We will describe changes in patterns of antimicrobial use before and after the introduction of 
PF, for antimicrobial agents used in the PF scheme. Details of all antimicrobial agents 
supplied through PF will be added to patients’ GP electronic records and so will be accessible 
through OpenSAFELY. We will use quasi-experimental approaches (as described above) to 
determine whether the introduction of PF is associated with changes in antimicrobial use 
(combining GP and PF prescriptions at practice level). This will include: 

• changes in duration for each of the antimicrobials prescribed for a condition included 
in the PF service  

• using the limited data available on private prescriptions available at pharmacy-level 
for antimicrobials (e.g. for UTI treatment), we will evaluate how monthly numbers of 
these prescriptions change after introduction of PF 

 
(b) Safety 

We will use linked PF records, general practice and secondary care data, to evaluate changes 
in indicators of patient safety, including unintended consequences of antimicrobial use in PF. 
This will include: 
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• As per section (3b) above, a reduction or no change in A&E or hospital admissions for 
the seven conditions in PF will be considered to demonstrate overall safety of the 
service 

• Specific access to subsequent healthcare immediately following PF: for example, 
UTIs: access to other healthcare settings (GP, A&E, hospital admission) within 30 
days of access to PF for the same or related conditions, such as pyelonephritis or 
sepsis will be quantified. A comparison will be made to initial UTI consultations 
occurring in general practice during the timeframe  

• the frequency with which medication was supplied via PF where a documented 
allergy or contra-indication (as specified by the PF PGD for each medication) exists 
in the GP record. 

• Identify the number of patients who received multiple courses of antibiotics, more 
frequently than the exclusion criteria allow in the clinical pathway for each condition.  

o If this misuse is considered high, we will follow up on the number of patients 
where use of PF has possibly masked an underlying condition, e.g. for PF UTI 
treatment we will quantify the number of new diagnoses of type 1 or 2 
diabetes occurring following multiple UTIs 

 
5. National surveillance of antimicrobial use and resistance 
Capturing information related to national antimicrobial consumption and resistance following 
the roll-out of the PF service in England is crucial to identify and respond to any impact of 
those changes on AMR. The public, patients, health care professionals and policy makers 
need to know whether current policy initiatives aimed at widening the range of access to 
antimicrobials have adverse impacts on the goals of the UK AMR National Action Plan (20). 
 
We plan to analyse the impact of PF on trends in: 

• the number and type of antibiotics dispensed in the community in England (total and 
by patient age, per 1,000 population), with sub-group analysis by region/ICS, age 
group, and antibiotic class (in the context of national surveillance), including 
antimicrobials approved for use in the seven PF conditions using UKHSA’s routine 
antimicrobial surveillance data (obtained from ePACT2 from NHS BSA) 

• the number of community-associated urine samples positive (by causative organism, 
age group, sex, ethnicity and deprivation) and the urine isolate AMR rates (by 
causative organism) using UKHSA’s Second Generation Surveillance System (SGSS) 
data 

• the number of positive bacterial community-associated respiratory samples (by 
causative organism, age group, sex, ethnicity and deprivation) and the respiratory 
isolate AMR rates (by causative organism) using SGSS data. 

 
Quasi-experimental analyses will be conducted using ITSA, or similar methods as described 
above ‘(3a)  Change in GP consultations’, and building on previous research in this area (21–
23), at two timepoints:  one year and two years after PF introduction (Figure 1), comparing 
monthly data up to two years after roll-out of PF with two years pre-PF for the seven PF 
conditions and in total.  
 



Mixed-method impact and implementation evaluation of the “Pharmacy First” Services 
for management of common conditions (NIHR160217) 

Study Protocol v1.3_25-Nov-2024 18 

 
Figure 1. Interrupted time series analysis data extraction plan (ePACT2, NHS BSA and 
Second Generation Surveillance System, UKHSA) 
 
Work Package 3: Economic Evaluation (led by Elliott)  
 
Summary: this work package will assess the economic impact of PF. It will develop a model 
informed by the literature reviewed in WP1, and broader health economic theory on rational 
choice behaviour, principal-agent problems and supplier-induced demand, informed by extra-
welfarist approaches to economic evaluation. 
 
Aims 

1. To map the current processes of care with and without PF for the seven conditions and 
reflect these in the theoretical model.  

2. To assess the national budget impact of PF from the NHS and PSS perspective. 
3. To estimate the impact of PF on patients’ health and costs from an NHS and PSS 

perspective to generate estimates of cost-effectiveness/net benefit. 
 
Methods 
Literature review and analysis plan  
We will undertake a rapid literature review of economic studies that focus on other PF-type 
services to identify evidence on their relative cost-effectiveness. This will be combined with 
evidence from WP1 to inform our analytic, costing and model design. Informed by work in 
WP1 and WP2 to understand patterns of PF uptake, we will identify approaches to 
constructing counterfactual aggregate measures, subject to data availability (including 
comparative ITSA and staggered difference-in-difference).  
 
The literature reviews in WP1 and WP3 will be combined with key informant feedback to 
support design of the economic evaluations in a number of ways. They will inform model 
approach and structures, target population characteristics, treatment pathways, resource use 
and relevant outcomes. We will be guided by findings from this process to determine which 
population sub-groups should be represented in the economic evaluation, and/or need to be 
analysed separately. Data availability from WP2 for different population sub-groups will 
determine, to an extent, whether we are able to carry out specific sub-group analyses. We will 
work with key informants to carry out exploratory analyses where appropriate.  
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PF Costs 
These costs will comprise PF intervention delivery costs, delivery costs for the various 
models of PF, and downstream costs incurred as a result of PF or usual care.  
 
PF intervention delivery costs 
The cost of implementing and running PF will be based on data gathered through semi-
structured interviews with key stakeholders (undertaken in WP1). The PF service will be 
associated with a professional fee paid from the NHS to pharmacists. We will carry out a top-
down micro-costing study to estimate the actual costs incurred during the delivery of the PF 
intervention. Resource use categories will be refined through consultation with service 
providers. Resource use for delivering the PF intervention will be estimated by accessing 
relevant reports and expert input in WP1. The following resource items will be measured for 
the PF: implementation and service delivery costs, including NHS costs; workforce changes 
associated with PF; pharmacy costs; and data system maintenance.  
 
We will work with our WP1 stakeholders to identify pharmacies providing PF. If content to 
share information, they will be asked about the amount and allocation of PF funding, and the 
costs (monetary and non-monetary) of set up and implementation. Appropriate sensitivity 
analyses will be conducted to assess the robustness of findings to the assumed costs. 
 
Current care intervention delivery costs 
Current care will potentially incorporate GP care, self-care, self-care plus GP care, and self-
care followed by A&E. We will identify how current care is currently delivered as part of 
WP1 and attach costs to these care pathways. These data will be used in the economic 
evaluation. 
 
Downstream costs 
The impact of the PF intervention on prescribing, primary care consultations and any 
subsequent care, including secondary care, will be obtained via data extraction methods 
detailed below. This will include costs associated with AMR and safety-related events that 
have been recorded. 
 
National budget analysis  
The combination of the costs above will inform a national budget analysis to determine the 
impact of introducing PF on healthcare resource use. We will also conduct cost-consequences 
analyses for each PF condition (and a composite of all seven). Due to the availability of data, 
the population of interest for the analysis is every patient registered with a general practice in 
England. This may exclude those people who use PF but are not registered with a general 
practice; this is mitigated by reviewing the literature in WP1 to identify the characteristics, 
location and patterns of health care use, including use of CP, of those unlikely to be registered 
with general practices.  
 
We will focus on budget impacts from the NHS perspective, using national data from 
OpenSAFELY. We will assess aggregate changes in prescribing activity, use of community 
health and social care services, primary care contacts, A&E visits and hospitalisations 
associated with each condition in PF and deemed to be related to the PF conditions. These 
changes in activity will be costed using national unit costs from routine sources.  
 
Changes in cost of activity over time and by patient characteristics 
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We will examine changes in the cost of activity over time and by patient characteristics: age, 
gender, SEG, ethnicity, serious mental illness, learning disabilities, pharmacy density and 
geography. 
 
Mapping processes of care and construction of economic models to support incremental 
economic analysis: general methodological approach to building disease-specific models 
  
Cohort-level state transition models for each condition will be developed and reported 
according to standard validation and reporting criteria.(24,25)  Each PF condition is acute and 
we expect the time to resolution to be less than one year, so the evaluation time horizon will 
be one year. We will recruit service providers (community pharmacists and GPs) and patients 
through our stakeholder contacts in WP1 to map the processes of care for each condition. 
 
To estimate the patient-level outcome and costs associated with each PF condition, it is 
necessary to design a treatment pathway, or “model” that reflected the likely events that occur 
when people experience one of these conditions. This includes what acute events happen, 
how commonly, and how serious these are likely to be for the patient in terms of short and 
long-term quality of life, mortality risk and health care resource consumption. These models 
(also called cohort-level state transition (Markov) models) will be developed to generate 
estimates of patient outcomes (measured as quality-adjusted life-years (QALYs)) and cost to 
the NHS in England and patient outcomes (measured as QALYs) associated with the seven 
PF conditions.  
  
The economic models needed to reflect the likely events that occur when people experience a 
PF condition: 

• What happens and how serious is it for the patient? 
• Is this likely to result in primary or secondary care management? 
• Is this event likely to increase risk of mortality or reduce quality of life in the short-

term? 
• How is long-term quality of life, mortality risk and health care resource consumption 

likely to be affected by this acute event? 
  
States included will be specific to the PF condition under investigation. The length of time 
(also called sojourn time) a person spends in one health state is referred to as “cycle length”, 
and will reflect the natural potential rate of change from one state to another. A half-cycle 
correction will be used to account for the timing of events within a health state sojourn time. 
Each model will start with initial self-diagnosis of the PF condition health state. Each model 
will contain an absorbing health state (“dead”). We will determine the impact by estimating 
the effect on costs and QALYs using a one-year time horizon. We will take the perspective of 
the NHS in terms of direct costs of managing the consequences of the PF condition. Total 
QALYs will be calculated as the time in each state weighted by the state-specific utility score. 
The costs and outcomes will be discounted at the recommended rate of 3.5% per annum (2). 
The cost year used will be 2024/25. Where it is necessary to inflate costs, the Hospital & 
Community Health Services (HCHS) index will be used to inflate costs up to 2014/15 and 
then the newer NHS Cost Inflation Index (NHSCII) will be used to inflate from 2014/15 to 
2024/25 (3). The models will be developed and reported according to standard validation and 
reporting criteria (4,5). Validation will be carried out by a team member not involved in the 
model building. Face validity will be ascertained through feedback from service providers 
and patients during the model building process.  
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Where possible, we will use and adapt existing published models to optimise design.  
For example, Elliott is building a model with the University of Queensland to evaluate a 
pharmacy-led UTI intervention similar to PF.  
 
A literature search for each model will be conducted through Medline, Embase, HTA 
database (01/01/2010 to 31/03/2018 when database was last updated), NHS EED (01/01/2010 
to 2015 when database was last updated) and Web of Science using treatment pathway-
specific search terms. If a relevant systematic review has been carried out, the search will be 
updated and this will be detailed in the specific search strategy. Inclusion criteria for studies 
cannot be too restrictive due to the range of types of parameters required, and the lack of data 
available for some parameters. Inclusion criteria will be: 

• Publication language – English 
• Publication date – any, although preference given to newer studies 
• Country – any, although preference given to UK-based studies 
• Population – reflective of patient group in the model, otherwise general population 

samples of adults including male and female participants 
• Publication type – papers published in peer-reviewed journals preferable, but grey 

literature included if necessary 
• Study design – any relevant to parameter of interest, although preference given to 

large sample sizes 
• Setting – any health care or community setting, preference given to setting relevant to 

the PF condition pathway  
• Systematic reviews – included and preferable to single-study sources 
• Animal studies - human studies only 

  
We will use standard hierarchies of evidence to ensure the best quality data are used. Quality 
of data used will be explicitly discussed in each model. After excluding duplicate records, 
studies will be included if they examined the incidence, prevalence, treatment or resource use 
of the consequences of each PF condition pathway. Reference lists of the retrieved references 
will be hand-searched.  
  
Data required for the economic models are the probabilities of outcomes associated with a PF 
condition, subsequent events after the condition has been self-diagnosed, the health status 
associated with a particular health state (e.g. health status for an adult woman with a UTI), 
and the resources consumed in a particular health state (e.g. NHS costs of treating a UTI). 
These data will be obtained via the WP2 analyses, literature review and, if necessary, expert 
opinion. These data will come preferentially from up-to-date UK sources that reflect the 
characteristics of the patient populations of interest. If possible, individual patient data will be 
used, with associated measures of mean and variation. If these are not available, point 
estimates will be used, with carefully specified deterministic ranges, using standard methods 
for allocating distributions to these data. If necessary, expert opinion or explicitly stated 
assumptions will be used to generate some parameters, which will be discussed with the 
project team, and clinical and lay experts, and if necessary, the effect of these assumptions 
will be tested in sensitivity analysis.  
  
All data categories will reflect real-life patient cohort characteristics (age, sex, relevant 
diagnosis) as closely as available. Where possible, UK-based studies will be used to define 
initial cohort characteristics. This allows age-specific health status and mortality to be 
assigned. The values used for age-specific general population utility and mortality will be 
taken from large United Kingdom (UK)-based studies and routine datasets (6). As the models 
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simulate cohorts, rather than individuals, a single mean age and sex-split is specified for each. 
Where sex-specific parameters are used (e.g. for general population life expectancy), we use 
an average of values for men and women, weighted according to the stated proportion of each 
in the overall cohort. 
  
We will use published estimates of health status to attach a utility to each health status in the 
Markov model. Preferentially, we will use utility estimates derived from UK populations 
using (Euroqol-5 dimension 3-level) EQ-5D-3L(9) or (Euroqol-5 dimension 5-level) EQ-5D-
5L(10) for generic health status as the utility elicitation method, with UK tariffs, using the 
National Institute for Health and Care Excellence (NICE)-recommended 5L to 3L crosswalk 
algorithm to estimate QALYs(11, 12) as recommended in the NICE reference case (13). If the 
utility estimates are derived from non-UK populations, we will use UK tariffs where possible. 
 
 
Incremental economic analysis  
We will estimate the effect of PF versus current care via their impact on quality-adjusted life 
years (QALYs) and costs using a one-year time horizon, taking the NHS perspective in terms 
of direct costs of delivering PF or current care and managing the downstream costs. The 
QALYs and costs will not need to be discounted due to the one-year time-horizon (26). The 
incremental costs and outcomes associated with each of the seven PF conditions will be 
incorporated additively, weighted according to the number of people who access each of the 
seven pathways, into a composite economic model to allow derivation of the difference in 
patient outcome and costs between PF and current care.  
 
If there is an overall increase in consultations for any of the PF conditions, suggesting 
previously unmet need that is now being met professionally, we will design the model such 
that we can estimate the QALY and cost differences associated with previously untreated 
episodes of the PF condition(s). This will enable estimation of the costs and outcomes of PF 
versus current care for the seven conditions, including the impact on previously unmet need.  
 
For the probabilistic analysis, distributions appropriate for input parameters will be chosen 
(27). The probabilistic analysis will be based on 10,000 samples. Deterministic and 
probabilistic sensitivity analyses will be carried out to understand the robustness of the 
incremental cost-effectiveness ratio to alternative parameter values or assumptions. Cost-
effectiveness acceptability curves (28) will be constructed to express the probability that the 
intervention is cost-effective as a function of the decision-maker’s ceiling cost-effectiveness 
ratio (29). Net benefit, a monetary value of QALYs will also be generated. 
 
Costs associated with any change to  AMR (based on volume of antibiotics dispensed) 
attributable to changes in prescribing practice will be accounted for in a sensitivity analysis, 
with the costing approach informed by a review of the relevant literature (30,31). 
 
WP4: implementation and fidelity of the roll out (led by Glover, Lalani and Pacho) 
 
Summary: this work package will use the CFIR to identify and assess the contribution of the 
external and internal factors that have affected uptake of PF from the perspective of 
professionals and service users. 
 
Aims: 
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1. To understand how and why PF is and is not taken up including the fidelity of the 
scheme. 

2. To evaluate the effects of PF on the access to, and acceptability of, community 
pharmacy services to populations historically marginalized in terms of primary health 
care access. 

3. To assess pharmacists’ and GPs’ perceptions of the safety of the scheme. 
 
Methods: 
Professionals and policy makers: interview, focus group discussion and non-participant 
observation of pharmacists 
We aim to understand how and why the programme is and is not taken up using three 
approaches: (1) interviewing professionals (n=50-100) (GPs, pharmacists and policymakers); 
(2) conducting focus group discussion with GPs and pharmacists; and (3) undertaking non-
participant observation of pharmacists working in private pharmacies. 
 
Interviewees will be purposively sampled from early adopter sites (i.e. community 
pharmacies and neighbouring GP surgeries), as well as from high and low adopter sites, 
taking care to include participating and non-participant pharmacies and pharmacists. Early, 
high and low adopter sites will be identified using the data sources in WP2 or best available 
data from public domains. We will identify around 45-50 early, high and low adopter sites 
and aim to recruit around 75 GPs and pharmacists among them. That said, in qualitative 
research it is not usually possible to do more than estimate the number of interviews needed 
before starting data collection. We will continue to undertake interviews, analysing them as 
we go, until there is a consensus in the WP4 research team that ‘saturation’ (i.e., no new 
themes or insights are emerging) has been achieved in relation to the topics listed below. 
These interviews will cover pharmacies’ capacity, capability and experiences of the new PF 
minor ailments service as well as the acceptability of the scheme. Data will be collected on 
these professionals’ perceptions of, and explanations for, changes in service use that can help 
interpret quantitative analysis of service use (WP2). Interviews will also provide an 
opportunity to assess the impact of the service on self-care by asking about the experiences of 
professionals telling patients that they were unsuitable for PF or who did not get a 
prescription medicine. We will also explore: pharmacists’ willingness to participate in the 
programme; whether willingness to participate is linked to previous workload; the perceived 
impact of PF on other work within pharmacies; and whether and, if so, how they think PF has 
increased or decreased access to primary care among more disadvantaged and marginalised 
populations. We will also conduct follow-up interviews with the policymakers interviewed in 
WP1 to determine the implementation progress over time, assessing the fidelity of the 
programme. These interviews will be carried out as outlined under WP1. Interviews will be 
conducted either in-person or online using platforms such as Zoom or MS Teams.   
 
Focus group participants will be sampled from early adopter sites (i.e. localities currently 
implementing Pharmacy First) across England. We plan to undertake up to five in-person 
focus group discussion at both high and low adopter sites (defined above). Each focus group 
comprises a balanced mix (up to seven individuals) of community pharmacists and clinicians 
working at neighbouring GP/surgeries, lasting up to 60 minutes. The focus group will explore 
barriers and facilitators for professionals to implementing Pharmacy First services, including 
capacity, referral pathway, minimising risks and reassuring patient safety and perceived 
impacts of PF on their work. Focus group will be conducted in-person at venues preferred by 
all participants. 
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We will conduct non-participant observation of community pharmacists implementing PF as 
part of their daily practices. Twenty Sites for non-participant observation will be sampled 
from high and low adopter (defined above) among community pharmacies currently 
delivering PF across England. The observation activity will involve a trained researcher 
staying at the pharmacy for half a day (up to 4 hours) and taking note of relevant information 
on the frontline implementation of PF, including the layout and general setting of pharmacies, 
the routine administration of PF and how PF is integrated into everyday services delivered by 
community pharmacists. Researchers will NOT be involved in: pharmacy practices, 
professional advice, consultation with PF service users and interaction with pharmacy users. 
To make sure that pharmacy users are aware of our proposed observation, visible information 
on our research activities will be provided before users entering the pharmacy (e.g. a sign 
showing ‘researcher on-site’ at the entrance of a pharmacy, a quick-response (QR) code 
linking to an animation explaining this Pharmacy First evaluation project). If community 
pharmacists consent to both non-participant observation and interviews, any queries arising 
from observation will be prompted in the interview conducted after the observation. Non-
participant observation will be conducted in person upon obtaining the consent of community 
pharmacies and community pharmacists.  
 
Interviews and focus groups with service users 
Among the 45-50 sites where there are early and/or high adopters of the service identified in 
WP2, we will undertake interviews (around 30) and focus groups (n=10) with service users 
with help from co-researchers, whom we will train to capture the experiences of those who do 
and do not use the service, noting any reported changes in health-seeking behaviour. We will 
recruit after a PF consultation, through People in Research, via targeted local leafleting, and 
through local Facebook and other social media groups. Guided by the analysis in WP2, which 
should be able to identify areas and/or pharmacies with high numbers of consultations among 
unregistered patients, we will be able to include historically marginalised in research and 
medically underserved populations.  We will pay particular attention to issues raised in our 
current work on pre-PF pilots and self-care (32), such as non-medication safety risks among 
some communities regarding mischaracterising UTIs as sexually transmitted infections.  
 
We will use our links with grassroots organisations (e.g. Revolving Doors, Diversity Matters, 
Nottingham Severe Multiple Disadvantage Partnership) as well as follow the lead of co-
researchers on how to recruit. We will ensure that British Sign Language (BSL) interpreters 
are ready when needed and that will be made clear in the recruitment documents (flyers etc.). 
Unlike general practices, the evidence indicates that community pharmacies are 
disproportionately represented in more deprived communities and are thus good venues for 
recruiting from otherwise under-served groups.  
 
Qualitative safety evaluation 
The interviews with pharmacists will also include their perceptions of safety and how safety I 
and safety II principles develop in the PF roll-out (33). Specifically, we will assess 
mechanisms for: recording and reporting adverse drug reactions; interactions and contra-
indications (safety I); and assuring and improving the quality of care and safety such as 
adherence to PF guidelines and reasons (if any) for deviation, as well as issues of 
misdiagnosis and delayed referral (safety II). We also hope to garner insights into the extent 
of anxiety and fear of litigation among pharmacists participating in this programme in terms 
of concerns about supplying antibiotics (and any subsequent adverse effects) as well as 
consequences for electing not to supply – a concern cited by pharmacists in early studies on 
emergency hormonal contraception PGDs (34). Additionally, we will gather GPs’ and 
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patients’ views on consent, access to electronic records, and broader perceptions of the risks 
to patient safety (misdiagnosis, delayed referral and adverse drug reactions) of accessing PF 
services locally.  
 
Work Package 5: mixed-methods analysis, consolidation of findings and identification of 
policy implications (led by Glover and Mays)  
 
Summary: this work package will integrate findings from all strands of the evaluation 
bringing together evidence on the uptake of the programme among pharmacists and patients, 
acceptability among stakeholders, feasibility (e.g., capacity and capability of workforce, 
joined up electronic systems), fidelity to the original aims, nature and volume of 
consultations, antibiotic use, impact on other services, cost-effectiveness, integration into 
routine pharmacy practice and likely sustainability. It will start as soon as findings begin to 
emerge and run throughout the rest of the study. 
 
Aims: 

1. To produce an integrated, multi-faceted evaluation of the implementation of PF, 
structured using the CFIR. 

2. To provide insight as to how to improve the PF scheme, assuming it is sufficiently 
cost-effective to be continued.  
 

Methods: 
Activity in this work package will take place at transition points between different types of 
data collection and analysis, such as towards the end of the analysis of the initial round of 
interviews in WP1 but before the initial analysis plans in WP2 have been finalised. This is to 
enable discussion within the research team and more widely of the implications of the 
interview findings for the following analysis of administrative data. For example, the 
interviews may identify that pharmacists have reservations about managing patients on one of 
the seven clinical pathways. This would inform the analysis of consultations and prescribing 
patterns for that condition. It might be expected that this pathway would contribute less to PF 
activity than the other six. 
 
At these transition points, meetings of the entire research team will take place at which 
analyses from the preceding period will be presented and their implications both for ensuing 
analyses and for interim reporting will be identified. 
 
WP5 will comprise a continuous process of integration and triangulation of the findings from 
the different types of data analysed during the evaluation. This process will be underpinned 
by a system of cross-work package team membership.  Each WP team will nominate a team 
member to join the WP planning, analysis and interpretation meetings of at least one other 
WP.  Since WP2 is the most extensive and multi-faceted WP, its meetings will be attended by 
a team member from all the other WPs, including WP5.  The WP5 team will comprise Glover 
and Mays, and a representative from each of the other WPs.  Mays and Glover, as co-PIs, will 
attend selected meetings of all the other WPs throughout the study. We will also relate the 
findings of the current study to other similar studies.  The literature reviews in WPs1 and 3 
will provide the basis for these comparisons. 
 
Co-production with lay researchers  
We aim to actively recruit co-researchers who have particular experience and knowledge 
relevant to this evaluation. In particular, we will recruit co-researchers representing diverse 
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groups of service users including those who have been historically marginalised in research 
and medically underserved. Research identifies populations historically marginalised in terms 
of primary health care access, such as those from low socio-economic background, people 
affected by homelessness, people from racially marginalised groups, vulnerable migrants and 
people with drug and/or alcohol dependency (35). In addition, WP1 will include a literature 
review of any noted local impacts of pre-existing PGDs and programmes similar to PF on 
health inequalities, and semi-structured interviews with stakeholders who will provide their 
perspectives on the role of PGD and programmes similar to PF in reducing health inequalities 
and organisational barriers to providing care to disadvantaged populations. This will help us 
adapt the list of historically marginalised in research and medically underserved groups to 
ensure that our understanding of health inequalities is comprehensive. 
 
We will start recruitment of co-researchers via People in Research, grassroot organisations 
(e.g. Revolving Doors, Diversity Matters, Nottingham Severe Multiple Disadvantage 
Partnership), respondent-driven sampling involving referral chains (snowball sampling, also 
called word of mouth), and community outreach. We will offer flexibility around the time of 
day of the meetings with an option of one-to-one meetings for those unable to join otherwise.  
 
Co-researchers will contribute to the evaluation by orienting work packages, participating in 
the ethics application process required in WP4, designing inclusive data collection tools, 
participating in research activities (e.g. conducting interviews and focus groups), interpreting 
data and formulating reports. Coresearchers will also organise citizens' forums in the regions 
where the research is being conducted to elicit a diverse array of perspectives. Ensuring 
accessibility and inclusivity of the citizens' forums, we have budgeted for BSL interpreters 
and interpreters from other languages to English to help with facilitation. Co-researchers will 
be fully involved in all dissemination activities, such as attending and presenting at 
conferences and contributing to publications. 
 
To support co-researchers, we will provide two half-day research methods training sessions, 
including on qualitative interviews, focus groups and data analysis. In addition, to build 
leadership capacity, co-researchers will be offered confidence building training and ongoing 
support provided by Diversity Matters. Team members listed as co-applicants, as well as 
academic staff recruited for new roles, will receive Inclusive Public Engagement (IPE) 
training and ongoing support around cultural humility, helping them to develop the ability to 
spot when they are not engaging well with communities, and to learn, democratic, 
participatory methods, which allow the amplification of marginalised knowledge, beliefs and 
perspectives. 
 
Data management 
Once we have LSHTM ethics approval in place, we will establish data sharing agreements 
between the partners to ensure easy and transparent access to all data and intellectual property 
management. This will be established in WP2 alongside OpenSAFELY’s scoping work. 
Identifiable data, including qualitative interview data, will be managed and stored in line with 
LSHTM, Nottingham, Manchester, and UKHSA data management policies, and aligned with 
GDPR. 
 
Study timetable  
The study duration is from 1st February 2024, with a final report submitted in January 2027. 
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Equality, diversity and inclusion (EDI) 
 
The team’s EDI strategy has three strands: 
 
Diversity of People: We have convened a team with disciplinary, gender, ethnic, and 
geographic diversity. We seek to increase diversity through inclusive recruitment processes 
for new roles. 
 
Diversity of Thought: The LSHTM  2022 early career researcher survey found senior 
faculty can support early- and mid-career researchers by (a) mentorship, and (b) facilitating 
career opportunities. This mirrors the NIHR’s 5-point EDI strategy, which aims to embed 
evidence-based EDI strategies, and improve and invest in the NIHR talent pipeline. To 
address (a) we will introduce the Parity Action Compassion Empowerment (PACE) reciprocal 
mentoring model, developed by Johnson, who will train senior faculty to provide inclusive 
career mentoring. Early/mid-career researchers will receive training to fully capitalise upon 
reciprocal mentorship. To address (b) we have included early (Pacho/Taylor/Allen), and mid-
career (Glover/Lalani/Sonnex) co-applicants supervised by senior co-investigators. 
 
Diversity of Methods: All researchers will receive EDI and PPIE training delivered by our 
EDI and PPIE leads (Johnson/Pacho), to design an inclusive evaluation applying democratic, 
participatory methods. This seeks to amplify marginalised knowledges, beliefs, and 
perspectives, e.g., of racialised and socioeconomically deprived communities, and integrate 
them with more mainstream experiences of the NHS, community pharmacy, general practice, 
and PF. 

Dissemination, outputs and anticipated impact 
 
We will use our wide-ranging networks of contacts during the evaluation to ensure that our 
findings reach key stakeholders and in a form that enables them to derive applicable insights.  
 
Outputs  
Across all work packages, we will work with policymakers to deliver interim reports, ad hoc 
briefings and presentations. In addition: 
 

• WP1 will produce: an interim report in Dec 2024 with qualitative findings designed 
to help shape WPs 2, 3, and 4; a literature review; and a qualitative findings paper for 
publication 

• WP2 will produce: open licence codes; interim reports; peer-reviewed articles; an 
‘information for action’ briefing for local commissioners and national bodies to better 
understand the impact of PF services on antibiotic use across different community 
health care settings; and data for subsequent economic evaluation in WP3. 

• WP3 will produce: estimates of national budget impact; estimates of cost-
effectiveness; a resource to allow local commissioners to understand PF service 
uptake in the various sub-groups of their populations, across the seven conditions, 
including how uptake impacts costs and effectiveness to help them target further 
uptake activities, if appropriate.  
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• WP4 will produce: peer-reviewed publications on acceptability, access, and safety, 
paying particular attention to marginalised populations and traditionally underserved 
communities.  

• WP5 will produce: interim cross-WP internal analyses; a final cross-cutting report to 
DHSC, NHS England and other government agencies; ad hoc presentations and 
briefings for DHSC and arm’s length bodies about interim and late-stage findings; 
similar presentations and briefings for community pharmacy organisations and patient 
organisations; peer reviewed publications bringing together all aspects of the 
evaluation. 

 
 
Impact  
We expect broad and varied interest in the evaluation findings, from: policymakers and 
service delivery leads at DHSC, NHSE, the Treasury, AMR programme and policy leads at 
DHSC and UKHSA, the English Surveillance Programme for Antimicrobial Utilisation and 
Resistance oversight group,  as well as managers involved in local implementation, 
Community Pharmacy England, ICSs, commissioners of pharmacy services, the RPS, the 
Royal College of General Practitioners, patients who access the service, the wider public, and 
international colleagues. We will also set up a project-specific website hosted at LSHTM. We 
will be responsive to decision points in the PF service roll-out and provide timely outputs 
including: a public-facing dashboard tracking service user access; interim and final reports; 
and ad hoc delivery of targeted feedback upon policymaker and partner request.  
 
Population impact: We expect this evaluation to aid in AMU optimisation, thus minimising 
AMR risk, at the population-level. Also, we aim to inform better implementation of PF; we 
will achieve this by working with key stakeholders. 
 
Wider research impact: Interdisciplinary research based on a mixed methods study design 
will allow multiple subject, method, and disciplinary experts to deliver a robust evaluation of 
the impact and implementation of PF’s expansion. Without this multi-institute collaboration, 
the evaluation as laid out in the commissioning brief would not be feasible (35). The findings 
will provide robust evidence upon which policymakers may consider how best to enhance the 
future role of community pharmacy in the NHS in England.  
 
Global impact: Our research could be reused and adapted in similar health systems’ 
contexts. For example, the data dashboard, and the methods and codes used to interrogate it 
(though not the patient data), will be publicly available, allowing for a generalised and 
modifiable model that could be implemented in other country contexts. This would save 
future researchers’ time, save funders’ money, and advance the field considerably. 
 
Dissemination 
We will publish our final study in the NIHR library, publicised through networks and press 
offices, integrate public engagement and dissemination activities into the evaluation, led by 
Johnson and Pacho, and present at relevant academic meetings, publishing pre-prints and 
peer- reviewed open access scientific journal articles. We will also produce animated videos 
co-developed with lay researchers and a podcast delivered quarterly on the progress of the 
evaluation team in order to disseminate knowledge to the wider public.  
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Project management and governance  
 
Team management 
Mays and Glover have worked together for eight years in the Policy Innovation and 
Evaluation Research Unit (PIRU), a NIHR PRP Policy Research Unit with long-standing 
expertise in mixed-methods evaluations of complex policies. They bring insights from their 
evaluation of the implementation of the UK’s antimicrobial resistance (AMR) national action 
plan (NAP), during which they have undertaken scoping and evaluative work commissioned 
by the DHSC on local PF-type PGDs in Cornwall, Scotland and the Isle of Wight.  
 
The management committee (comprising WP leads and sub-leads) will meet frequently and 
intensively in the first quarter to resolve organisational and administrative issues, but then 
quarterly thereafter, to deal with administrative aspects of the study. The research team will 
meet quarterly to discuss the synthesis of findings. Two of these meetings each year will be 
cross-consortium group learning discussions and will involving PPIE and other stakeholders 
– see under WP5 above. 
 
Study advisory groups 
A Study Steering Committee (SSC), accountable to the NIHR’s HS&DR Programme, will 
provide ongoing support for project design, analysis, and dissemination. Thus far we have 
recruited from experts in health care evaluation, pharmacy practice, primary medical services 
and plan to add additional members from patient representative organisations. NIHR requires 
an independent chair who can be drawn from any of the groups represented in the SSC. The 
full membership of this group will be identified during the scoping phase but a number of 
members have already been identified and are listed in the table below. 
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Ethics and regulatory approvals  
The study will be undertaken to the highest standard of ethics and research governance, in 
compliance with data protection regulations and policies relating to the conduct of research of 
LSHTM and the universities of Nottingham and Manchester. Approvals will be obtained from  
LSHTM, University of Nottingham and University of Manchester research ethics committees 
and from the Health Regulatory Authority. 
 
Applications for ethical approval will be prepared at the earliest possible opportunity. 
Recruitment and consent processes for all primary data collection will ensure participation is 
informed and voluntary, and anonymity in reporting will be guaranteed. All potential 
participants will receive information about the study (purpose, design, timescales, what 
involvement would entail, how data will be managed, etc.) before deciding whether to take 
part. We will work within best practice guidance and statutory regulations for all data access, 
storage and processing. Each participant will be assigned a unique identifier, which will be 
stored separately to all research data. Data will be held on a secure database on password-
protected computers on university networks, and access will be restricted to the research 
team. 
 
Governance approvals may also be required to carry out some the qualitative work in WP4 – 
interviews with community pharmacists and GPs. We have held discussions with the Health 

Member Institution  Role 
Nick Barber (Chair) UCL Emeritus Professor Practice & Policy 
Justin Waring  University of Birmingham Director of BRACE, Professor of 

Medical Sociology   

Jenni Burt  THIS Labs  Director of Science   
Catherine Goodman LSHTM Professor 
Efi Mantzourani Cardiff University  Reader in Pharmacy Practice 
Wasim Bakir NHSE Senior Pharmacist, Pharmacy 

Integration Fund 

Kieran Hand NHSE AMR programme: National 
Pharmacy Clinical Lead 

Alastair Buxton Community Pharmacy 
England 

Director of NHS Services 

Susan Hopkins UKHSA Chief Medical Advisor  
Reena Barai SG Barai Pharmacy  Independent Pharmacy Owner 

Claire Nevinson Boots UK Chief Pharmacist 
Adam Osprey  Community Pharmacy 

Scotland 
Policy and Development pharmacist  

Tim Dalton Greater Manchester Primary 
Care Provider Board  

GP and chair of Primary Care 
Provider Board 

Mark Koziol  Pharmacists Defence 
Association  

Chairman 

Kelvin Jordan Keele University  Professor of Biostatistics 
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Research Authority (HRA) in England and NHS Research Scotland to establish the scope and 
extent of the approvals required. 
 
Ethical considerations – primary research with vulnerable populations 
The study will include focus groups and in-depth one-to-one interviews with diverse service 
users, including people affected by homelessness and vulnerable migrants. Recruitment of 
vulnerable and/or marginalised groups can be more difficult by their often being absent from 
mainstream health services (37). In addition, factors such as low income, poor access to 
transport and poor literacy pose barriers to participation in research (38,39).  For those 
reasons, we will be intentional in our recruitment processes, ensuring that we work with a 
diverse group of lay co-researchers, recruited through grassroots organisations (e.g. 
Revolving Doors, Diversity Matters, Nottingham Severe Multiple Disadvantage Partnership) 
to make all the study materials accessible and to inform our topic guides. We will ensure that 
BSL interpreters are ready when needed, which will be made clear in the recruitment 
documents (flyers, etc.). Working closely with grassroots organisations, we will be made 
aware of the particular challenges the research participants may face. 
 
We recognise that a person's capacity to exercise autonomy and ability to protect their 
interests through informed consent can be impaired by vulnerability (37,40-42), and that 
individual capacity is not absolute and is likely to fluctuate (43). Researchers will have the 
required experience and training to be able to assess potential participants’ capacity and, 
based on that, make a judgement about whom to include in or exclude from research.  
 
Interviewees and focus group participants will be informed that they can withdraw from the 
interviews at any point without giving a reason. We will ensure that the interviews and focus 
groups are conducted at a time convenient for the interviewees. Both, the focus group 
discussions and in-depth interviews with service users are likely to concern sensitive issues, 
such as poor health or barriers to accessing health care, and, therefore, may cause emotional 
distress. If needed, research participants will be offered counselling services.  
 
There are some additional ethical considerations associated with participation in the focus 
groups, such as a high degree of disclosure within a group, individual participants having less 
control than in a one-to-one interview during which it may be easier to divert the discussion 
away from an uncomfortable topic, difficulties around ensuring that everyone’s voice is heard 
and the impossibility of an anonymous withdrawal of participation. The group context may 
also create a sense of public vulnerability (44). In efforts to mitigate the harm and prevent 
participants from experiencing distress, the focus group moderator will state the rules of 
conduct and stress the impossibility of ensuring anonymity. Further, at the start of the 
interview, the interviewer will emphasise the non-judgemental character of the research. 
Participants will be informed that they are allowed to refuse to answer particular questions or 
withdraw from the research during the focus groups and interviews without providing a 
reason. Essential to preventing participants’ distress are the researcher's interviewing skills 
and receiving appropriate ethical approvals. The researcher who will moderate the focus 
groups and interview participants has experience in conducting qualitative research and has 
also completed Good Research Practice and Research Ethics Training provided by LSHTM. 

Team and expertise 
The wider team has expertise in: complex impact and implementation evaluations Mays and 
Glover), policy analysis and implementation (Mays), antimicrobial resistance (Glover), 
pharmacy, pharmaceutical public health including national AMR and AMU surveillance 
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(Ashiru-Oredope), pharmacy practice research (Thornley, Anderson), GP prescribing and 
safety (Avery), health services research and safety (Lalani), health equity and justice (Pacho), 
PPI and EDI (Pacho, Johnson), data linkage (MacKenna, Goulding, Sonnex, Allen, Taylor), 
health economics and safety (Elliott), health economics (O’Neill, and Allen) and statistics 
(Coupland).  
 
Named collaborators include: Muller-Pebody (Epidemiology), Lonsdale (Pharmacy First 
Lancashire and South Cumbria Trust), Buxton (Pharmacist and Director of NHS Services at 
PSNC), and Dineen-Griffin (evaluation lead of UTI CP service in Australia) who will 
responsively provide expert advice on ad hoc issues and join the SSC where appropriate. We 
have liaised with relevant stakeholders, including RCGP, RPS, NHSE, DHSC, and UKHSA, 
BSAC, RCGP, Community Pharmacy England, BSAC, and others to understand the 
complexity of PF and develop relationships with key stakeholders to support the research. 

Success criteria and barriers to proposed work  
A clear measure of success would be the team’s ability to implement all the elements in the 
proposal to a high standard in the time available while ensuring a high level of local and 
national engagement with the findings and their implications for policy and practice. With 
each WP designed to contribute to understanding the potential consequences of PF for 
inequalities in access to health services and outcomes, the success of the evaluation would be 
also defined in terms of being able to advise policymakers on the role of PF in improving or 
worsening inequalities and organisational barriers and facilitators to providing care to 
disadvantaged populations. 
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