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Abstract 

Background 

Pharmacogenomics (PGx) is the use of Deoxyribonucleic Acid (DNA) to predict an 

individuals’ response to a drug. Through the lower cost of DNA sequencing and 

advances in genomic medicine, PGx testing is a viable and valuable tool in improving 

medicines optimisation for patients.  

Over recent years, the role of the community pharmacist in England has evolved 

from dispensing medicines to delivering increasingly complex pharmacy services. In 

addition, community pharmacy is accessible and convenient for patients, and 

therefore potentially an appropriate setting for this testing service. Whilst in some 

parts of the world, community pharmacists have begun offering PGx testing, there is 

no evidence of any activity in England.  

There is therefore a research gap in knowledge to establish if this service could be 

implemented in the culture and context of the healthcare infrastructure and system 

in England, which differs somewhat from other countries. 

Method 

The principles of co-design were deployed following three sequential phases using 

action-orientated frameworks and tools. 

In Phase One, three focus groups were conducted with community pharmacists (n= 

10), prescribers (General Practitioners) (n= 8) and patients (n=8) to identify the 

barriers and enablers to implementing a community pharmacy based PGx service in 

England. The focus groups were recorded, transcribed and thematically analysed. In 

Phase Two, barriers and enablers from Phase One were mapped onto the Theoretical 

Domains Framework (TDF) followed by use of the Theory and Techniques Tool (TATT) 

to link the identified TDF domain with corresponding Behaviour Change Techniques 

(BCTs). A consensus questionnaire followed by a Nominal Group Technique 

workshop were used to facilitate community pharmacists (n=11) selecting their 

preferred BCTs to include in a service specification. Finally, in Phase Three, a draft 

service specification was developed, and a joint participant (n=12) consensus panel 

was convened for critical comment. The service specification was refined based on 

the feedback.  
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Results 

Five barrier and enabler themes were developed in Phase One: (1) In-principle 

receptiveness, (2) Appreciation of the benefits, (3) Lack of implementation resources 

(4) Ambiguity about implications for implementation and (5) Interprofessional 

relationship challenges. In Phase Two, the qualitative data from the pharmacist focus 

group were mapped onto six TDF domains: Knowledge, Skills, Social/ professional 

role and identity, Optimism, Beliefs about Consequences, and Environmental context 

and resources. Forty-six BCTs were identified using the TATT, of which nine BCTs 

were selected by the target audience: Review outcome goal(s) (1.7), Information 

about emotional consequences (5.6), Pros and Cons (9.2), Social support (Practical) 

(3.2), Feedback on behaviour (2.2), Instruction on how to perform behaviour (4.1), 

Demonstration of the behaviour (6.1), Credible source (9.1) and Adding objects to 

the environment (12.5). Finally, in Phase Three, the draft service specification was 

produced, and progressed into the final version following critical feedback from the 

mixed participant consensus  panel.  

Conclusion 

The co-design methodology using action-orientated frameworks and tools has 

resulted in the production of a novel service specification for implementation of a 

PGx community pharmacy testing service in England to fill a gap in research 

knowledge. This can now be used to implement the service and further research 

should be carried out to evaluate the service post implementation 1. 

 

 

Key words 

action-orientated · behaviour change techniques · co-design · community pharmacy 

· consensus methods · pharmacogenomics · pragmatic · thematic analysis                    

· theoretical domains framework · theory and techniques tool  

  

 
1 Abstract accepted as poster presentation at FIP World Congress, Seville, Spain 2022 Rendell T , Barnett J , Wright D , Scott S 
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Glossary 

Deoxyribonucleic acid (DNA) is a molecule that contains genetic information and 

instructions for protein synthesis. Composed of two polynucleotide chains that form a 

double helix, it contains genetic instructions for the reproduction, growth, development, and 

functioning of all known organisms. 

Drug-gene interaction (DGI) is a link between a drug and a genetic variant that may affect 

the patient’s response to a medication. 

Genome is the entire genetic material of an organism, is found in the nucleus of a cell, and 

is composed of DNA. 

Genomics is the branch of molecular biology and is the study of genes and their functions, 

evolution, mapping of genomes and related techniques. 

Genomic Variation is the difference in the sequence of the DNA between individuals; this 

affects many visual and biological differences e.g., hair colour, eye colour and how patients 

respond to medicines. 

Personalised Medicine is an approach which moves away from a ‘one size fits all’ to treating 

and caring for patients with targeted therapies and lifestyle advice to achieve the best 

outcome for them as an individual. 

Pharmacodynamics is a branch of pharmacology and is the study of the effects of drugs and 

their mechanism of action in the body. 

Pharmacogenetics is a subset of pharmacogenomics and is the influence of variations in DNA 

sequence on a single drug response. 

Pharmacogenomics is the study of how genes affect a person’s response to medicines. 

Pharmacology is the uses, effects, and modes of action of drugs in the body. 

Pharmacokinetics is the study of how the body processes a drug including absorption, 

distribution, metabolisation and elimination. 

Pharmacogenomic test is an assay intended to study individual variations in the whole 

genome or single nucleotide polymorphisms (SNPs) that may be linked with pharmacological 

function and therapeutic response. 

Pharmacogenes are genes involved in pharmaceutically biological pathways that affect the 

response of one or several drugs. 

Single Nucleotide Polymorphisms (SNPs) pronounced “snips” are the most common type of 

genetic variation of a DNA base pair located at a specific position in a gene. 
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Foreword 

“I remember a time some 5 years ago when Prof Munir Pirmohamed came to see me 
to talk about the obscure, unknown and overlooked subject of pharmacogenomics, a 
subject of which I and most others knew little. No longer. It is now mainstream, it is 
the future, it can now help us to deliver a new, modern personalised healthcare 
system fit for 2022, not 1948”. 

(Royal College of Physicians and British Pharmacological Society, 2022, p.6) 

    Lord David Prior 

… Chair of NHS England 

 

“Pharmacy teams across the whole system have a critical role to play, particularly in 
primary care where most prescribing and dispensing takes place for patients. We 
want to see infrastructure established to create a pharmacogenomics service in every 
Integrated Care System in England … with pharmacists playing a critical leadership 
role in the multidisciplinary team embedded into clinical pathways across specialties 
to inform care for individual patients”. 

(Royal Pharmaceutical Society, 2022, para.5) 

     Ravi Sharma 

     Director of England, Royal Pharmaceutical Society 

 

“The ultimate goal is to make pharmacogenomic prescribing a reality for everyone 
within the NHS, which will empower healthcare professionals to deliver better, more 
personalised care, The aim of pharmacogenomics is to make sure patients get the 
right drug, at the right dose, at the right time to be able to improve their outcomes, 
treat their symptoms, cure their disease and prevent side-effects”.  

(Guardian, 2022, para.4) 

Sir Munir Pirmohamed 

Professor of Pharmacology and Therapeutics, University of Liverpool 
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1. Introduction 

This doctoral research aims to inform the design of a pharmacogenomics (PGx) 

testing service in community pharmacy in England. The introduction to this thesis 

will present a brief background to the development of personalised medicine, 

genomics and PGx over the last century. It will also provide the context of the 

community pharmacy sector in England. This is followed by an explanation of how a 

co-design approach will be used to design the proposed complex intervention. 

Finally, the author presents a reflexive commentary about his professional role, the 

background to why they enrolled in the professional doctorate, how they stand in 

relation to the subject being researched and what they need to be aware of and to 

consider as a result.  

1.1  The development of pharmacogenomics 

In the 1860s, Friedrich Miescher discovered the molecule of life (Dahm, 2008). Some 

90 years later in 1953, James Watson and Francis Crick revealed the double helix; the 

twisted-ladder structure of deoxyribonucleic acid (DNA). Since then, genomic 

medicine has revolutionised healthcare globally, as illustrated in Figure 1.  

Personalised medicine is the combined use of genetic, environmental, lifestyle, 

clinical and other unique patient factors to influence prescribing for individual patient 

benefit (Elewa and Awaisu, 2019). For decades, patients have been prescribed a 

medicine using standard dosage regimes from formularies; with the advent of lower 

cost of sequencing DNA and increased computing power. There is now a real 

opportunity for everyone to benefit from this fast-paced domain of healthcare.  

Genomics is a key component of personalised medicine, and the Human Genome 

Project (HGP) was launched in 1990 as an international effort to sequence and map 

all of the genes, that together make up the genome of all humans (NHGRI, 2020). 

The HGP was a major scientific breakthrough, with one observer noting that it may 

be one of the most important scientific developments in living memory, having a 

significant impact on both medicine and pharmacy practice (Orrico, 2019). From this 

global collaboration, PGx was launched.  
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Figure 1: Milestones in genomics 
(UK Government, 2020b) 

Pharmacogenomics is a specialism of personalised medicine and uses genomic data 

from an individual’s DNA to predict their response to drugs and as a result, choose 

the best medicine for the patient, rather than the traditional “one size fits all” 
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approach. PGx is derived from the word “pharmacology” the study of drugs, and 

“genomics” the study of genes. Patients metabolize and eliminate drugs at different 

rates, resulting in some patients requiring a lower dose, some a higher dose and 

others requiring a different medicine altogether.  

An example of PGx is illustrated in the case study below, and whilst codeine may be 

the best treatment for most patients to treat mild to moderately severe pain, for 8% 

this is not the case (Pirmohamed, 2019).  

Case Study:  

An example of a drug metabolised by patients at different rates is codeine, a 

widely prescribed and over the counter medicine.  Codeine is a pro drug which 

is metabolised to morphine by the cytochrome P450 enzyme CYP2D6 (along 

with 25% of all drugs in the British National Formulary).   

In the UK, 8% of the population lack this enzyme and 2% have more than two 

copies. For patients without the enzyme, there is no analgesic effect. For 

patients with more than one copy, they are ultra-rapid metabolisers resulting 

in higher doses of morphine in the bloodstream (Pirmohamed, 2019). 

One recorded case resulted in the death of a child following high levels of 

morphine in breast milk where the mother had been prescribed codeine for 

episiotomy pain post birth;  a morphine concentration of 87 ng/mL was noted 

compared to a normal range of milk concentrations of 1.9–20.5 ng/mL 

following repeated maternal doses of 60 mg codeine four times a day (Koren, 

2006). 

 

In the United States (USA), it has been estimated that 7% of FDA-approved 

medications are affected by patients’ inherited genes, and this translates into 18% 

of all USA prescriptions, demonstrating that it is  the most commonly prescribed 

drugs that are most affected, as illustrated in Figure 2 (Relling and Evans, 2015).  
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Figure 2: Medications affected by actionable pharmacogenes 
(Relling and Evans, 2015) 
 

Also, in a study in the Netherlands, it was reported that as a result of PGx 

implementation, one in six patients were recommended to stop their treatment 

altogether and one in seven were recommended to change the dose following 

testing (Thornley et al., 2021). Furthermore, over 200 medicines in the USA now 

carry PGx biomarker information under Food and Drug Administration (FDA) 

labelling requirements (US Food and Drug Administration, 2021). 

What is different now with the advent of this new technology is the potential use of 

genomics to improve prescribing further using standard dosage regimes from trusted 

formularies. Translation of PGx testing results into actionable data in clinical practice 

is now well established and several international organisations have developed 

evidence-based guidance to recommend changes to prescribing where a drug-gene 

pair has been detected. The largest groups are the Clinical Pharmacogenetics 

Implementation Consortium (CPIC), the Dutch Pharmacogenetics Working Group 

(DPWG) and the Canadian Pharmacogenomics Network for Drug Safety (CPNDS) and 

the French National Network (Réseau) of Pharmacogenetics (RNPGx). However, 

there is some variation in these guidelines caused by different methodologies and 

varying standards used for reporting (Guo et al., 2019).  



 Page 24    

 

Traditional genetic testing was for one gene, however with the advancement in 

technology, a multi-gene panel of genes can now be sequenced meaning that the 

pre-emptive PGx test result is valid for the patient’s lifetime, thus the information 

may be used to inform all future prescribing decisions (Relling and Evans, 2015). In 

addition, as illustrated in Figure 3, advances over the last 25 years in genomics has 

resulted in a significant reduction in the cost of sequencing the genome (NHGRI, 

2022). 

 

Figure 3: The cost of sequencing a human genome 
(NHGRI, 2022) 

With the advent of lower cost technology, this new approach will soon be affordable 

within most health systems for everyone prescribed a medicine for which a genomic 

test is known to be able to improve prescriber decision making. Furthermore, PGx 

testing can be both a cost-effective and cost-saving strategy for the healthcare 

system (Verbelen, Weale and Lewis, 2017). The testing can be carried out in a range 

of clinical settings, including both primary and secondary care.  

The United Kingdom (UK) Government has a big ambition over the next decade  “to 

create the most advanced genomic healthcare system in the world, underpinned by 

the latest scientific advances, to deliver better health outcomes at lower cost” (UK 

Government, 2020b, p.6).  

1.2  Community pharmacy 

Over the last 15 years, community pharmacy in England has evolved from dispensing 

of medicines to the introduction of pharmacist led services including the New 
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Medicine Service (NMS), an Influenza Vaccination Service (PSNC, 2022) Minor 

Ailment Services (Nazar and Nazar, 2019) and Healthy Living Advice through the 

Healthy Living Pharmacy (HLP) project (Nazar et al., 2019). There is already a 

commitment to develop this further with agreement by NHS England and NHS 

Improvement (NHSE&I) on a five-year financial settlement for community pharmacy 

including the introduction of the Community Pharmacist Consultation Service 

(CPCS), a Hepatitis C testing service, a service for detection of undiagnosed 

cardiovascular disease and a new service to improve access to palliative care 

medicines (PSNC, 2019a). 

The NMS is a nationally commissioned NHS service that was introduced in England 

in 2011 to support patient’s medicine adherence with a newly prescribed medicine 

for certain long-term conditions (asthma and COPD, type 2 diabetes, antiplatelet/ 

anticoagulant therapy and hypertension). More than 90% of community pharmacies 

in England provide this service and in 2019, the service was delivered on 967,547 

occasions (PSNC, 2020). Following a randomised controlled trial, it was reported that 

the NMS “significantly increased the proportion of patients adhering to their new 

medicine by about 10%, compared with normal practice” (Elliott et al., 2016, p.747). 

Hindi, Schafheutle and Jacobs (2019) conducted focus groups with patients (n=21), 

pharmacists (n=12) and general practitioners (GPs) (n=10) to explore the most 

appropriate setting for pharmacy services to be delivered. They reported that the 

access and convenience of community pharmacies was preferable compared with 

GP practices for pharmacy services including minor ailments, medication reviews and 

other long term condition management. They also noted the importance of having 

the appropriate technological infrastructures to enable two-way sharing of relevant 

information with GPs as part of any intervention. However, GPs and pharmacists 

both identified issues in collaborating due to inter-professional conflicts in funding 

arrangements; furthermore, GP and patients were unsure of community 

pharmacists’ ability to expand services due to restricted space, and the size and 

quality of their consultation rooms.  

Despite these concerns, community pharmacists are the last healthcare professional 

to see a patient before they start a new medicine and are therefore ideally located 

to provide a PGx testing service. By 2025, the new NHS genomics medicine service 

will be integrated into routine care (NHS England, 2020). Pharmacists could be an 
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integral part of this service, from administering the test, explaining test results to 

patients, to alerting prescribers to significant drug-gene interactions. However, the 

exact interface with community pharmacists is so far unclear, but with ease of access 

and their extended role, community pharmacy has the potential to be the most 

conveniently located solution for PGx testing.  

International literature has identified that in the USA, Australia, Norway and the 

Netherlands the primary care setting of community pharmacy is where the service is 

being accessed from. Wright and Bhatt (2018) suggest that there is a good 

opportunity to implement this novel service in England, highlighting the opportunity 

of a PGx testing service to reduce the chances of adverse effects to a patient due to 

genetic incompatibility with their medicine, and potential to significantly improve 

clinical outcomes. For a cost of £100, a full clinical report for 150 drugs could be 

received by the community pharmacist, allowing them to review the patient’s 

medications and make recommendations, where appropriate, to the patient’s 

prescriber. 

This research will therefore identify if a PGx testing service can be feasibly developed 

for implementation in a community pharmacy setting in England, as part of this 

innovation in healthcare. 

1.3  Co-design 

The approach used in this research study was co-design (or co-creation). Co-design 

is a participatory research approach involving collaboration between interested 

stakeholders in research design and implementation. In healthcare research, this 

often involves patients and professionals collaborating to improve the quality of care 

(Donetto et al., 2015). In addition, service design using co-creation can create value 

with participants being encouraged to contribute through sharing their own 

experiences (Yu, 2018). For community pharmacy specifically, the complexities of 

developing a novel healthcare service and a participatory co-design approach of 

relevant stakeholders, both healthcare professionals and patients, can enhance the 

development, evaluation and implementation of healthcare services (Sabater-

Hernández et al., 2018). 

The importance of patient inclusion in co-design for the development of healthcare 

services should not be understated; the knowledge and experience that the patient 
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contributes is both valuable and unique (Bate and Robert, 2006) and patient 

involvement in co-design encourages healthcare professionals to contribute new 

perspectives outside of their normal comfort zone (Gustavsson and Andersson, 

2019). Furthermore, patients’ experiences and knowledge complement and are 

considered as important as the professionals’ knowledge” (Caron-Flinterman, 

Broerse and Bunders, 2005). However, there may be tensions caused by the 

differences in  the professional agenda of cost-effectiveness and the patient agenda 

of prioritising  patient care (Wainwright, Boichat and McCracken, 2014).  

1.4  Complex Interventions 

Pharmacogenomic testing services are described as complex interventions, having 

several interactive components, and in particular the number and complexity of 

behaviours required by those delivering or receiving the intervention (MRC, 2019).  

Within the process of PGx testing, the required behaviours are those of the 

healthcare professional to identify the need for and offer the test and for the patient 

to accept it.  

The UK Medical Research Council (MRC) published a framework to support 

researchers with developing and evaluating complex interventions, proposing a 

framework of four phases: (1) development, (2) feasibility, (3) evaluation and (4) 

implementation. This research will focus solely on the first phase (development) of 

the framework which includes identifying the evidence base, identifying and 

developing theory and modelling the process and outcomes (MRC, 2019). 

1.5  Reflexive commentary 

To understand perspectives within the development phase of the MRC framework, 

and capture design data in a rigorous manner, an appropriate qualitative approach 

was required. It is important within this process to be cognisant of the author’s 

standpoint to ensure that personal views and biases do not adversely affect research 

objectivity.  

Qualitative studies require the author to undertake continuous cycles of self-analysis 

and self-disclosure throughout their investigations and presenting critical realist and 

subjectivist accounts (Finlay, 2016). Braun and Clarke also note that locating your 
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personal standpoint is important if an element of your character is relevant to the 

research being undertaken (2013). 

Throughout my 40-year career working in community pharmacy, I have had the 

pleasure of working with, and leading many pharmacists and pharmacy teams. I have 

also had the privilege of appointments on many pharmacy bodies and organisations 

including the Royal Pharmaceutical Society (RPS), the General Pharmaceutical 

Council (GPhC), Surrey Local Pharmaceutical Committee (LPC), Swindon and 

Wiltshire LPC, and chairing the Operations Board for the Centre for Pharmacy 

Postgraduate Education (CPPE), based at the University of Manchester. 

My current remunerated position is Head of Pharmacy and board member at Day 

Lewis Plc, an award winning family business, and one of the largest independent 

pharmacy groups in Europe (2020). Day Lewis operates community pharmacies with 

national presence across England, predominantly co-located with health centres and 

local community shopping centres in the South East, South West, East and North East 

regions; the average pharmacy dispenses over 100,000 prescription items annually. 

My current role combines multi-site pharmacy management with strategic 

leadership, with accountability for over 2,000 colleagues working across 270 

community pharmacies. Throughout my career, I have been committed to personal 

development and education of myself and others, and as a result was awarded a 

Fellowship of the RPS. Working in community pharmacy for four decades and my 

thirst for continued learning brought me to the professional doctorate.  

For many years I had been concerned about the lack of evidence-based research and 

practice in community pharmacy and wanted to change the method of “implement 

and evaluate” model of pharmacy services. Whilst attending the International 

Pharmaceutical Federation (FIP) in 2018, I attended many sessions on the global 

future of pharmacy including a lecture on “Implementing a pharmacogenomic 

service into community pharmacy practice”, presented by John Papastergiou, a 

Community Pharmacist and Assistant Professor at the University of Toronto School 

of Pharmacy. This gave me my first introduction to the concept of PGx (of which I 

had negligible prior knowledge), and the ability of pharmacists to conduct testing in 

a community pharmacy setting. This became the perfect novel subject choice to co-

design a service using a pragmatic approach and action-orientated evidenced based 

frameworks and tools. It satisfied many of the requirements of the professional 
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doctorate, an opportunity to review the literature, to assemble an evidence base, to 

potentially further expand the role of the community pharmacist and ultimately if 

successful to allow patients to benefit from improved medication effectiveness with 

less “trial and error” prescribing and fewer adverse drug reactions (ADRs). My 

eventual goal, having co-designed this service, is to have it commissioned as an NHS 

advanced service as part of the national Community Pharmacy Contractual 

Framework (CPCF). 

However, being aware that I am a mature student with national influence and 

leading a large team must be reflected upon as this influence and perspective will 

affect the way I approach this research including my power imbalance as a senior 

manager, time pressures of my role, expectations of others for me to deliver, and 

potential coercion of participants. I will continually be aware of the need to distance 

myself from pharmacist participants that indirectly report through to me, to ensure 

that any data collection is rigorous and robust without any need for participants to 

feel pressurised to respond in any particular manner. In addition, in my drive to 

embed this novel service in community pharmacy settings, it could lead to me 

overlooking or minimising particular important findings. My natural temptation may 

be also to skim the surface of any issues that are identified, particularly as my 

employers ultimately would like to commercialise this service. There may also be 

relationship issues between the three participant groups that I may hold personal 

opinions about, and I will need to keep a very open mind during the data collection 

and subsequent analysis. To continually reflect on these and other identified 

concerns, I will keep a reflexive journal and use these reflections in the methodology, 

the design of the methods, writing, planning and structuring my doctoral studies. 

Finally, I will utilise the services of my supervisory team and third parties where 

appropriate for data collection and transcription to ensure anonymisation for 

pharmacist participants. 

1.6  Summary 

In summary, this research will contribute new knowledge by identifying if a PGx 

testing service can be feasibly developed for implementation in a community 

pharmacy setting in England. A participatory co-design approach will be used with 

healthcare practitioners, specifically pharmacists and GPs, and patients as an 
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effective and essential component of healthcare service design, in line with the MRC 

guidance. The research outcome will be a service intervention, and this will inform 

the further development of a novel PGx testing service and future trial for patient 

benefit, and policy nationally. 

1.7  Aim and objectives of research 

The aim of this research is to inform the design of a PGx testing service based in a 

community pharmacy setting in England and the objectives of this research are: 

• To identify perceptions, barriers and enablers of the service; 

• To co-design a draft service intervention; 

• To review and validate a service specification for a PGx testing service in a 

community pharmacy setting in England ; 

• To inform the further development of a PGx testing service and future trial 

for patient benefit, and policy nationally.  

1.8  Thesis synopsis 

Following this introduction, in Chapter Two a full review of the relevant literature 

will be presented. This incorporates a scoping study and critical appraisal of the 

available literature on the feasibility, implementation, training and the perceptions 

and barriers of a PGx service. This is published in the Pharmaceutical Journal 2. 

Chapter Three details the theoretical assumptions, methodology and methods used 

in the design of this three-phase study. The chapter also includes ethical 

considerations, sampling and recruitment, materials used, data collection, the data 

management plan, data analysis and an outline project plan.  

Chapter Four presents the results from the first phase of this study utilizing focus 

groups and reflexive thematic analysis. This is published in BMC Health Services 

Research Journal 3. 

 
2 Rendell, T., Barnett, J. and Wright, D., 2021. How community pharmacy pharmacogenomics testing services 
around the world can inform their design and delivery in the UK. Pharmaceutical Journal, 307(7955)  
 
3 Rendell T, Barnett J, Wright D. Co-designing a community pharmacy pharmacogenomics testing service in the UK. 
BMC health services research. 2022;22(1):1-13 
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Chapter Five presents the results from the second phase of this study mapping 

perceptions, barriers and enablers from the pharmacist focus group onto the 

Theoretical Domains Framework (TDF) followed by using the Theory and Techniques 

Tool (TATT) to link the identified TDF domain with corresponding Behaviour Change 

Techniques (BCTs). This is followed with use of consensus methods (a Delphi survey 

followed by a Nominal Group Technique (NGT) session) to facilitate community 

pharmacists selecting their preferred BCTs to include in a service specification. This 

is published in Research in Social and Administrative Pharmacy 4. 

Chapter Six is based on a submitted manuscript of the results from the third phase, 

using a mixed participant consensus panel to review a draft service specification and 

the development of the final service specification for a PGx testing service. This has 

been submitted for publication to the International Journal of Clinical Pharmacy 5.  

Finally, Chapter Seven provides a discussion and summary of the results, an update 

to the literature following publication of the scoping study, reflections on the 

implications of a PGx service in community pharmacy for policy and practice, 

anticipated challenges to implementation of the service, the overall limitations of 

this study, equality, diversity and inclusion considerations, recommendations for 

future research, a post-study reflexive account of the authors experience of 

conducting the research and the conclusion of the study. 

  

 
4 Rendell T, Barnett J, Scott S, Wright D. 2022. Designing a theory and evidence informed pharmacogenomic testing 
service in community pharmacy in England. Research in Social and Administrative Pharmacy. 

 
5 Rendell T, Barnett J, Scott S, Wright D. 2022. Co-designing a service specification for a pharmacogenomic testing 
service in community pharmacy in England. https://doi.org/10.21203/rs.3.rs-1709316/v1. 
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Linking Text 

Chapter One presented a background to the development of personalised medicine, 

genomics and pharmacogenomics (PGx) over the last century and provided the 

context of the community pharmacy sector in England. The chapter concluded with a 

reflexive commentary, aim and objectives of this study and the thesis synopsis. 

Chapter Two will now present the literature review, which was peer reviewed and 

published as “How community-pharmacy pharmacogenomics testing services around 

the world can inform their design and delivery in the UK” (Rendell, Barnett and 

Wright, 2021). At an early stage of this study, it was established that no systematic 

reviews considering PGx introduction in community pharmacies had been published. 

Whilst a systematic review was not possible within the timeframe of this professional 

doctorate, a full scoping study was conducted.  

The discussion and implications for practice focussed on the implementation of a PGx 

testing service in the UK thus the Pharmaceutical Journal was selected as the most 

appropriate publication. The manuscript was submitted in May 2021 and following 

peer review was published in November 2021. 
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2. Literature Review 
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2.2  Abstract 

Introduction: Pharmacogenomics reduces the need for trial-and-error 

prescribing, and the chances of adverse reactions, and improves patient 

outcomes.  With the cost of PGx testing falling rapidly, in line with the cost of 

other testing within the NHS, it is already being deployed by community 

pharmacists outside the UK. 

Aim: To learn from experiences of PGx delivery in community pharmacies in other 

countries to inform the set up and design of future UK pharmacy services. 

Method: A five-stage scoping review methodological framework was deployed. 

The research question was identified, and the relevant studies were selected from 

databases, using the search terms “Pharmacogenomics” OR “Pharmacogenetics” 

AND ‘Community Pharmacy’. A data extraction tool was used to collect the data 

which was subsequently charted into categories including barriers, enablers, 

patient orientated outcomes and recommendations for future research. The 

results were then collated, summarised and reported. 

Results: From the 15 papers reviewed, it was noted that community pharmacy 

based PGx services are becoming increasingly widespread, having been 

implemented in the United States, Canada, the Netherlands and Cyprus. Enablers 

for implementation of a PGx testing service in a community pharmacy setting 

included patient interest, pharmacist willingness and confidence to deliver the 

service, the service being comparable to existing pharmacy services (e.g., 

vaccination programmes) and prescriber acceptance of the results. Barriers 

included education and training of pharmacists, access to appropriate clinical 

resources, lack of patient-friendly resources and time capacity.  

Conclusion: Community pharmacy led PGx services have been reported in several 

different countries. For such services to work well, they need patient interest, 

pharmacist engagement, training and supporting information for pharmacists and 

prescriber acceptance of recommendations for any changes to patient 

prescriptions. 

Key Words: barriers · enablers ·  testing service 
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2.3  Introduction  

Medicines are the most common intervention in healthcare. More than one billion 

prescriptions are dispensed in community pharmacy annually in England at a cost of 

over £9bn (NHS Digital, 2017). However, medicines can be ineffective in some people 

for the indicated diseases and can also cause adverse drug reactions in a significant 

number; one explanation for this therapeutic failure is drug-gene interaction (DGI) 

(Leucht et al., 2012). 

Adverse drug reactions (ADR) are believed to account for 6.5% of all hospital 

admissions in England with an annual cost to the NHS of £466m (Pirmohamed et al., 

2004). Patients are also less likely to take medicines that are ineffective, which can 

frequently occur because doctors use a “trial-and-error” approach to prescribing to 

identify the most effective therapy  (Vogenberg, Barash and Pursel, 2010). This also 

creates significant costs for the NHS. 

2.3.1 Pharmacogenomics 

Pharmacogenomics (PGx) is a specialism of personalised medicine that uses genomic 

information from an individual’s DNA to predict their response to drugs (Vogenberg, 

Barash and Pursel, 2010). Supporting the delivery of personalised medicine, PGx can 

be used to reduce the likelihood of adverse drug events and increase the likelihood 

of the best therapy and dose being selected first time. PGx can move medicine and 

pharmacy away from traditional “one size-fits-all” approach to one in which 

medicines and doses are tailored to the individual. Healthcare professionals in 

Norway can already test patients for 150 drugs using PGx testing in routine care 

(Wright and Bhatt, 2018). 

There are two essential elements of PGx, pharmacokinetics and pharmacodynamics.  

Pharmacokinetics is the study of how patients metabolise and eliminate drugs at 

different rates, resulting in some people requiring a lower dose, some requiring a 

higher dose and others requiring a different medicine altogether (Figure 4).   
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Figure 4: Infographic showing patient variability in drug response 

Pharmacodynamics explains how patient response to the drug is altered owing to 

genetic differences; for example, changes in the responsiveness of the drug target 

(Pirmohamed, 2014). 

Traditionally, patients have been treated with medicines based on their personal 

characteristics (but assuming that they are ‘average’) such as age, weight, co-

medication, pregnancy, hepatic and renal disease (Wright and Bhatt, 2018). In 

practice, when the prescriber or pharmacist says ‘this is the best medicine for you’, 

they mean ‘we know that this is the most appropriate medicine for most people, and 

we know this dose is the most likely to be safe’.  

2.3.2 Community pharmacy 

There are 11,400 community pharmacies in England that are less than a 20-minute 

walk from home for 89% of people (PSNC, 2019b). Community pharmacists are often 

the last healthcare professional to see a patient before they start a new medicine, 
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and have expertise in pharmacology and access to patient records, meaning they are 

ideally positioned to provide a PGx testing service. The new NHS genomics medicine 

service is currently being integrated into routine care, “matching people to the most 

effective medications and interventions, reducing the likelihood of an adverse drug 

reaction” (NHS England, 2020, p.1). 

A form of testing particularly amenable to the community pharmacy setting involves 

taking a DNA cheek swab and sending it to a testing laboratory; upon receipt of the 

results, a pharmacist can then review the patient’s medications and make 

recommendations to the prescriber to amend their prescription. It has already been 

suggested that offering PGx at the point of medicine initiation may be an appropriate 

role for community pharmacists, who can both reassure the patient about genomic 

testing and explain the implications of test results for current or future medicines 

use (Wright and Bhatt, 2018).  

As no systematic reviews considering PGx introduction in community pharmacies 

were identified, the aim of this scoping study was to identify what research has been 

conducted globally in relation to PGx testing in a community pharmacy setting and 

to consider the implications of that research for the design of any future community 

pharmacy based PGx services. 

2.4  Methods 

The scoping review methodological framework recommended by Arksey and 

O’Malley (2005) was used as a tool for “drawing conclusions from existing literature 

regarding the overall state of research activity”. This methodology was selected as 

the framework supports the review of the literature to identify concepts, evidence, 

theories and gaps in research (Lima et al., 2017, p.16870) and consists of five 

methodological stages, detailed in Figure 5. 
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Figure 5: Scoping review framework 
(Arksey and O’Malley, 2005) 

2.4.1 The research question 

The research question was “What are the barriers and enablers to PGx service 

implementation in the community pharmacy context”. 

2.4.2 Identifying relevant studies 

The scoping study was conducted in September 2020, with no date limits on 

eligibility for inclusion. Relevant studies were identified using the PubMed, Embase 

and Web of Science databases. Initial search terms included a combination of free 

text terms and Medical Subject Heading terms, (MeSH) including 

‘Pharmacogenomics’ OR ‘Pharmacogenetics’ AND ‘Community Pharmacy’, with the 

terms ‘training’, ‘feasibility, ‘perceptions’, ‘barriers’, ‘enablers’ and ‘implementation’ 

used to refine the results. 

2.4.3 Study selection 

Inclusion criteria were:  

• Focussed on the delivery of PGx in community pharmacy; 

Stage 1: identifying the research question

Stage 2: identifying relevant studies

Stage 3: study selection

Stage 4: charting the data

Stage 5: collating , summarizing and reporting 
the results
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• English language; 

• Includes empirical data. 

Exclusion criteria were: 

• Conference proceedings. 

Titles, abstracts and papers were screened by the researcher for inclusion at each 

stage. 

2.4.4 Data extraction 

The papers for review were then stored using EndNote®, a software tool for 

publishing and managing bibliographies, citations and references. Using a devised 

data extraction tool using Microsoft® Word in Office 365®, the following relevant 

details from the paper were noted: 

• Aim of study; 

• Research question; 

• Method of data collection; 

• Type and number of participants and settings; 

• Method of participant recruitment; 

• Reason for the study; 

• Results and outcomes; 

• Identified enablers or barriers for setting up or implementing a PGx testing 

service; 

• Authors recommendations for future research.  

Finally, to inform any future training that may be required, the knowledge gaps that 

have been identified in the papers were also extracted. 

2.4.5 Data analysis 

The reasons reported for conducting the study were recorded in Microsoft® Excel in 

Office 365®. Data were synthesised, and the barriers and enablers were collated and 

charted, identifying themes and key issues. 



 Page 40    

 

2.5  Results  

Figure 6 summarises the scoping review process; 15 papers were identified for 

inclusion. 

 

Figure 6: Results from scoping review 

 
Table 1 provides an overview of the papers that were reviewed. PGx services in 

community pharmacies have been evaluated in the United States (Ferreri et al., 

2014; Moaddeb, Mills and Haga, 2015; Haga, Mills and Moaddeb, 2016; Romagnoli 

et al., 2016; Mills and Haga, 2018; Berenbrok et al., 2019), Canada (Papastergiou et 

al., 2017; McCarthy, 2017; Bright et al., 2018) and the Netherlands (van Der Wouden 

et al., 2019). Within the USA (Tuteja et al., 2013; Alexander et al., 2014), Canada 

(Crown et al., 2020; Petit et al., 2020) and Cyprus (Alsaloumi et al., 2019) research 

has been undertaken to identify what patients or pharmacists would need to either 

accept or deliver such a service. 
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Table 1: Summary of papers retained for scoping review  
(Ferreri et al., 2014; Moaddeb, Mills and Haga, 2015; Papastergiou et al., 2017; Bright et al., 2018; van Der Wouden et al., 2019; Tuteja et al., 2013; Alexander et al., 2014; Haga, 
Mills and Moaddeb, 2016; Romagnoli et al., 2016; McCarthy, 2017; Mills and Haga, 2018; Alsaloumi et al., 2019; Berenbrok et al., 2019; Crown et al., 2020; Petit et al., 2020) 

  Author Year Country 
Qual/ 

Quant/ 
Mixed 

Method 
ology 

Setting (n=) 
Participants 

(n=) 
Purpose 

1 Ferreri et al.  2014 
North 

Carolina, USA 
Quant Survey 

Community 
Pharmacy (1) 

Patients (18) 
To determine the practical and economic 
viability of providing pharmacogenomic 
testing in a community pharmacy. 

2 
Moaddeb, 
Mills and 

Haga  
2015 

North 
Carolina, USA 

Quant Survey 
Community 

Pharmacy (5) 
Patients (69) 

To characterise the experiences and 
feasibility of offering pharmacogenetic 
(PGx) testing in a community pharmacy. 

3 
Papastergiou 

et al.  
2017 

Toronto, 
Canada 

Quant 
Observa 

tional 
Community 

Pharmacy (2) 
Patients (100) 

To evaluate the feasibility of 
implementing personalised medication 
services into community pharmacy 
practice and to assess the number of 
drug therapy problems identified 
because of PGx screening. 

4 Bright et al. 2018 
Ontario, 
Canada 

Quant 
Time and 
Motion 
study 

Mock 
Community 

Pharmacy (1) 
Patients 

To quantify the time spent during 
different steps of a PGx Point of Care 
Testing encounter in a community 
pharmacy. 

5 
van Der 

Wouden et al. 
2019 

the 
Netherlands 

Quant 
Service 

evaluation 
Community 
Pharmacy 

Patients (200) 

To quantify the potential real-world 
impact of implementation of PGx panel 
in a clinical decision support system 
within a side-study of the 
Implementation of PGxs into Primary 
care Project (IP3 study). 

6 Tuteja et al.  2013 
Pennsylvania 

and Ohio, USA 
Quant Survey Online (1) 

Pharmacists 
(580) 

To examine community pharmacists’ 
attitudes towards PGx testing, including 
their views of the clinical utility of PGx 
and the ethical, social, legal and practical 
implications of PGx testing. 

7 
Alexander et 

al.  
2014 Kentucky, USA Quant Survey Online (1) 

Pharmacists 
(101) 

To evaluate the perceptions of 
community pharmacists on 
implementing personalised medicine 
services and to gauge the pharmacists’ 
self-reported knowledge of PGx 
principles. 
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  Author Year Country 
Qual/ 

Quant/ 
Mixed 

Method 
ology 

Setting (n=) 
Participants 

(n=) 
Purpose 

8 
Haga, Mills 

and Moaddeb  
2016 

North 
Carolina, USA 

Mixed Survey Online (1) 
Pharmacists 

(308) 

To gather feedback about components 
of a PGx toolkit, as well as to ascertain 
pharmacists’ educational needs, 
preferences and opinions regarding 
educational resources to facilitate the 
delivery of PGx testing. 

9 
Romagnoli et 

al.  
2016 

North 
Carolina, USA 

Qual 
Interview 

and observa 
tional 

Mixed Clinical 
Environments 

(6) 
Pharmacists (14) 

To understand the PGx information 
needs and resource requirements of 
pharmacists. 

10 McCarthy  2017 
Ontario, 
Canada 

Mixed 
Survey and 
Interview   

Primary Care 
Pharmacists (15)         

Patients (85) 

To describe the characteristics of 
patients, the types of recommendations 
made by pharmacists and acceptance 
rates by patients and prescribers 
participating in Ontario’s ongoing PRIME 
study. 

11 
Mills and 

Haga  
2018 

North 
Carolina, USA 

Qual Interview  Face to Face 
Pharmacists (2)        

Patients (4) 

To gather additional feedback on a PGx 
toolkit comprised of four educational 
tools that had been previously evaluated 
through an online survey by pharmacists. 

12 
Alsaloumi et 

al.  
2019 North Cyprus Quant Interview Face to Face 

Pharmacists 
(103) 

To examine the attitude, knowledge and 
adoption among pharmacists in North 
Cyprus and the most appropriate 
method to improve education among 
them. 

13 
Berenbrok et 

al.  
2019 

Pittsburgh, 
USA 

Qual Interview  
Community 

Pharmacy (9) 
Pharmacists (11) 

To qualitatively describe community 
pharmacists’ PGx educational needs. 

14 Crown et al.  2020 
Toronto, 
Canada 

Mixed 
Survey and 
Interview 

Telephone Pharmacists (21) 

To examine the impact of a CPD program 
on practising pharmacists’ knowledge, 
readiness and comfort, and ability to 
implement PGx services in their 
practices. 

15 Petit et al.  2020 
Quebec, 
Canada 

Quant Survey Online (2) 
Pharmacists (99)     

Pharmacy 
Students (36) 

To assess the readiness of pharmacists 
and trainees ..., we surveyed their 
knowledge in PGx, their confidence in 
their ability to use PGx and their attitude 
toward the integration of this tool in 
clinical practice. 
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Five studies were designed for feasibility purposes (Ferreri et al., 2014; Moaddeb, 

Mills and Haga, 2015; Papastergiou et al., 2017; Bright et al., 2018; van Der Wouden 

et al., 2019), one study was to test PGx test results recording (van Der Wouden et 

al., 2019), four papers were to review pharmacist acceptability of a PGx testing 

service (Tuteja et al., 2013; Alexander et al., 2014; Alsaloumi et al., 2019; Petit et al., 

2020), one paper was to review prescriber acceptability of the service (McCarthy, 

2017), six papers were to review pharmacist education needs (Alexander et al., 2014; 

Haga, Mills and Moaddeb, 2016; Alsaloumi et al., 2019; Berenbrok et al., 2019; 

Crown et al., 2020; Petit et al., 2020) and finally three papers were to review 

pharmacist information needs (Haga, Mills and Moaddeb, 2016; Romagnoli et al., 

2016; Mills and Haga, 2018). 

2.5.1 Enablers 

Enablers for the implementation of a PGx testing service, which made pharmacists 

more likely to set up and implement the service, were identified and included: 

• Patient interest in PGx testing and results; 

• Pharmacist willingness and confidence to deliver the service; 

• The service being comparable to existing pharmacy services; 

• Prescriber acceptance of the results. 

An important enabler was that patients were interested in their PGx results. In a 

2014 study conducted by a pharmacist in a community pharmacy in North Carolina, 

United States, 62% of patients (n=18) were interested in learning more about the 

concept (Ferreri et al., 2014) and a further study conducted across five community 

pharmacies, also in North Carolina, found that many patients were interested in PGx 

testing, with 81% (n=56) consenting to testing (Moaddeb, Mills and Haga, 2015). 

Community pharmacists’ positive perceptions were also an enabler. A 2017 study 

conducted in two busy urban community pharmacies in Toronto, Canada, found that 

community pharmacists have “the confidence and capability to successfully 

implement PGx into clinical practice” and after receiving triage training, could 

identify patients who may benefit from this service (Papastergiou et al., 2017, p.625). 

Tuteja et al. found that, of 580 US Community pharmacists, 87% (n=504) felt that 

PGx would improve medicine optimisation and reduce the occurrence of adverse 

events (2013) while Alsaloumi et al. highlighted that community pharmacists “are 
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well positioned to play an important role in the application of PGx in clinical practice” 

(2019, p.1304). Furthermore, community pharmacists in North Cyprus see PGx 

testing as a vital part of their future role and held positive views about the clinical 

utility of PGx (Tuteja et al., 2013). Encouragingly, 75% (n=76) of independent 

community pharmacists in Kentucky, United States, surveyed were interested in 

integrating PGx into their clinical services portfolio (Alexander et al., 2014). 

Community pharmacists surveyed in Quebec, Canada in 2018 (n=67) had a positive 

attitude overall to PGx and were willing to integrate it into their practice (Petit et al., 

2020). In one paper, 57% (n=319) of US pharmacists surveyed noted that it was their 

role to counsel patients following receipt of their PGx test results (Tuteja et al., 2013).  

Another enabler is that PGx testing is no more onerous to implement than normal 

pharmacy services and utilises the full team to deliver the service. Moaddeb et al. 

reported that “the provision of PGx services appears feasible, requiring little 

additional time from the pharmacist” (2015, p.587), while Bright et al. found that 

PGx testing is comparable to other existing community pharmacy services, such as a 

vaccination service (2018). The importance of engaging the entire pharmacy team 

was noted (Berenbrok et al., 2019) and more specifically that “pharmacy technicians 

could reduce the pharmacist hands-on time from 9.49 minutes to 2.64 minutes” for 

the delivery of the service (Bright et al., 2018, p.139). 

Finally, several papers noted that good prescriber acceptance of pharmacists’ 

recommendations (Ferreri et al., 2014; McCarthy, 2017) was an enabler, with one 

study noting “prescriber acceptance was exceptional for this new service” (Ferreri et 

al., 2014, p.178). 

2.5.2 Barriers 

Barriers to the implementation of a PGx testing service, which made the service less 

effective and the pharmacist less likely to set up and implement the service, were 

also identified and included: 

• Inadequate education and training of pharmacists; 

• Restricted access to appropriate clinical resources;  

• Lack of patient-friendly materials; 

• Lack of time capacity.  
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The training and education of pharmacists and prescribers was mentioned in several 

papers as being a barrier to implementation. Pharmacists recognised the shortfall in 

their education (Berenbrok et al., 2019; Alsaloumi et al., 2019; Tuteja et al., 2013) 

and, in one paper it was noted that 81% (n=74) of those surveyed said they would 

be willing to attend an appropriate training programme (Alexander et al., 2014). 

Specifically, training on interpreting test results and the communication of them to 

prescribers and patients may be required (Moaddeb, Mills and Haga, 2015). It was 

also suggested that pharmacist lack of knowledge and experience of the service may 

reduce the benefit of PGx testing for patients (Haga, Mills and Moaddeb, 2016), and 

that pharmacists need further education on managing and discussing PGx test results 

(Petit et al., 2020). Pharmacists “recognised their need for enriched knowledge and 

instruction, ... with team-based approaches, robust clinical resources, and access to 

pharmacogenomic experts” similar to immunisation certified training programmes 

(Berenbrok et al., 2019, p.539). A potential shortfall in the knowledge of prescribers 

was also noted (Papastergiou et al., 2017).  

Having access to appropriate clinical resources was also reported as a barrier to 

implementation. This included clinical support systems, as pharmacists need full 

access to the patient’s medication record (Ferreri et al., 2014) with the need for an 

accurate record of the PGx results (van Der Wouden et al., 2019). It was noted that 

“most community pharmacies are not equipped with the necessary resources to 

provide counselling regarding PGx” (Tuteja et al., 2013, p.9) and that pharmacists 

require trustworthy PGx information to support their clinical decision making. Only 

“knowing the patient’s genotype is insufficient; knowing how to proceed is critical” 

(Romagnoli et al., 2016, p.59). 

A lack of appropriate, patient friendly PGx resources was also reported as an 

important barrier. Haga et al. (2016, p.1499) noted “the use of visual aids or graphics 

may help convey complex scientific or medical concepts” and that digital versions 

“enable patients to review the materials at home or share with family members”. 

Finally, time capacity was reported as a barrier to implementation. Papastergiou et 

al. (2017, p.628) reported “it would be difficult to provide this time commitment in a 

traditional community pharmacy setting that focuses primarily on dispensing” with 

the challenges of integration into existing workflow with the average initial 

consultation taking 25 minutes. 
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2.5.3 Patient orientated outcomes  

Common patient outcomes were reported in five papers: dose adjustment, change 

or discontinuation of medicine, increased monitoring of patient, actionable drug-

gene interactions and understanding of test results by patients (Table 2). It was not 

established whether community pharmacy had a positive impact on patient 

outcomes, therefore, more research is required in this area (Moaddeb, Mills and 

Haga, 2015; Mills and Haga, 2018; Papastergiou et al., 2017; McCarthy, 2017; van 

Der Wouden et al., 2019). However, the research reported could have implications 

for the reduction of both adverse drug reactions and “trial-and-error prescribing”. 

Table 2: Patient outcomes following a PGx test    
(Moaddeb, Mills and Haga, 2015; Papastergiou et al., 2017; van Der Wouden et al., 2019; McCarthy, 
2017; Mills and Haga, 2018) 
 

  Author 
Dose 

adjusted 
Drug 

change 

Drug 
discontin- 

uation 

Increased 
monitoring 

Actionable    
drug-gene 

interactions 

Test result 
under-standing 

2 
Moaddeb, Mills 
and Haga  

✓ ✓         

3 
Papastergiou et 
al.  

✓ ✓ ✓ ✓     

5 
van Der 
Wouden et al.  

      ✓   

10 McCarthy  ✓ ✓        

11 Mills and Haga            ✓ 

2.5.4 Recommendations for future research   

Suggestions and recommendations for future research were noted in some papers. 

These included how best to support the service and how to optimise related training 

and education programmes. 

More research is required to investigate the best communication (van Der Wouden 

et al., 2019) methods to use with prescribers (Ferreri et al., 2014), to support the 

service and understand the effect of PGx testing on existing pharmacy services, 

clinical outcomes, patient experience and satisfaction (Moaddeb, Mills and Haga, 

2015), as well as to assess “the most cost-effective approach regarding timing, target 

population, variants and techniques for PGx testing” (van Der Wouden et al., 2019, 

p.13). 
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To optimise training, further research is required into how to increase “pharmacists’ 

knowledge of PGx and tools to aid pharmacists in counselling patients” (Tuteja et al., 

2013, p.6). In addition, research is needed to develop education programmes to 

prepare pharmacists to provide PGx services (Alexander et al., 2014) including the 

availability and interpretation of PGx results (Alsaloumi et al., 2019), and evaluation 

of the training in a practice-based environment (Mills and Haga, 2018). There was 

also a recommendation for “the additional integration of implementation science 

theory and approaches into curriculum design to address the challenges encountered 

by pharmacists as they incorporate this new service into their existing practices” 

(Crown et al., 2020, p.10). 

Finally, while outside the scope of the study, it was noted in the reviewed papers 

that there was no direct evidence of the perceptions that General Practitioners (GPs) 

have of the service or of their acceptance of pharmacists’ recommendations to make 

changes to the prescription – there is therefore an opportunity for future research 

to evaluate this. 

2.6  Discussion 

Pharmacogenomics is a relatively novel area of medicine. The main finding of this 

scoping review is that there is little literature available regarding the experience of, 

and recommendations for, delivering a PGx testing service in a community pharmacy 

setting. However, despite the small number of published papers with empirical data, 

clear barriers to, and enablers for, implementation have been reported.  

Patients, pharmacists and prescribers are the key stakeholders in PGx, and enablers 

related to each of them were noted. Patient interest in PGx as a concept and finding 

out about their own test results was of particular importance (Ferreri et al., 2014; 

Moaddeb, Mills and Haga, 2015), as patients are, ultimately, the users of the service. 

Pharmacists consider the delivery of the service to be their role, as evidenced by 

their willingness and confidence to identify patients, deliver the service and undergo 

further training. This could be part of the natural evolution of the role of the 

community pharmacist, from dispensing medicines to providing an increasing 

number of clinical pharmacy services (Tuteja et al., 2013; Alexander et al., 2014; 

Alsaloumi et al., 2019; Petit et al., 2020). 
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Feasibility was underlined by the fact that the service is comparable to existing 

community pharmacy services, (e.g. the influenza vaccination service) and therefore 

not too onerous - an important capacity point in a busy pharmacy setting with the 

increasing numbers of additional services being added to the portfolio (PSNC, 2021). 

Finally, pharmacists second-hand reporting of positive prescriber acceptance is an 

important element of implementation because, without their acceptance, the 

service would not function (Ferreri et al., 2014). However, there was the least 

evidence of this. The advent of Primary Care Networks (PCNs) in England (NHS 

England, 2021b) will also support this system-wide collaboration between all 

healthcare professionals. 

By contrast, the identified barriers mean that some environmental and educational 

changes may be required (Tuteja et al., 2013; Alexander et al., 2014; Haga, Mills and 

Moaddeb, 2016; Papastergiou et al., 2017; Berenbrok et al., 2019; Alsaloumi et al., 

2019; Petit et al., 2020). The appropriate education and training of pharmacists will 

be important in ensuring that pharmacists and their teams are competent and 

confident to deliver this service. The Centre for Pharmacy Postgraduate Education 

(CPPE) (2021) and Health Education England (HEE) (2021) have produced new 

training materials, which introduce the concepts of genomics in pharmacy, but 

specific guidance on setting up a PGx testing service in a community pharmacy 

setting in England is also required.  

Having access to appropriate clinical resources, including full patient medication 

records, is essential to make a full assessment of the patient’s test results; this is now 

available through pharmacists’ full (but read only) access to patients summary care 

records (SCR) (NHS Digital, 2020). Appropriate patient-friendly resources to support 

the consultation need to be developed. The right physical environment in the form 

of a professional consultation room, suitably sized and equipped for buccal swab 

testing, is also essential. Over recent years, most  community pharmacies in England 

have installed such a facility (NHS UK, 2021) and many owners have invested in both 

upgraded and additional rooms to a high standard. Finally, the importance of having 

a good support team, including pharmacy technicians, and time to deliver the service 

should never be underestimated for the successful delivery of any clinical service in 

a community pharmacy setting. 

The reported patient outcomes of dose adjustment, change or discontinuation of 

medicine and increased monitoring of patients (Moaddeb, Mills and Haga, 2015; 
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Papastergiou et al., 2017; McCarthy, 2017) are significant in improving outcomes for 

patients and reducing costs for the NHS. Although the evidence for drug-gene pairs 

is of a similar quality as that available for drug-drug interactions, advice relating to 

them is generated using international databases by expert panels to determine drug-

gene pairs that have clinical utility. Quality assurance is an important part of the 

process and most models involve sending DNA samples to a centralised service. Cost-

effectiveness has been established for a number of drug-gene pairs and the cost of 

testing is reducing. Furthermore, the scale of the opportunity was noted to be 

significant with a total of 24.2% of prescriptions having potential actionable drug-

gene interactions, requiring some pharmacotherapy (van Der Wouden et al., 2019). 

2.6.1 Limitations of the review 

As a scoping review, with limited use of databases and search terms, there may be 

papers missing, meaning the data may not accurately reflect the knowledge 

regarding the topic within the literature. However, the results suggest that a 

systematic review is warranted. Only one researcher (TR) in the team developed the 

barrier and enabler themes, but the research team believes that they coherently 

characterise the relevant literature. There was a limited sample size for some of the 

studies and none of the studies were undertaken in the UK; therefore, the findings 

may not be applicable to community pharmacy in the UK. 

2.6.2 Implications for practice 

There is an opportunity for the implementation of a PGx testing service in community 

pharmacies in the UK. However, there is a clear need to educate the profession and 

to consider whether training should be included in undergraduate programmes or 

provided when pharmacists begin offering the service. 

Developing clinical support materials and linking them to the patient’s SCR will be an 

important consideration; this will need to be developed in conjunction with the PGx 

testing providers. Translating this data into information that is easy to understand 

for the patient is essential and consideration needs to be given to either a paper-

based or digital format for their personal summary report. 

Finally, the pharmacist - GP interface is important, both in terms of appropriate 

communication and GPs themselves understanding how to interpret test results and 

the implications for prescribing changes. In addition, the interplay between other 
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professions, including genomics laboratories and secondary care teams, needs 

consideration. Helpfully, the advent of independent prescribers in community 

pharmacy will allow pharmacists to make changes to medications and doses in the 

future – in collaboration with GPs, but without having to seek authorisation. 

2.7  Conclusion 

There is an opportunity for a PGx testing service in community pharmacy to make a 

difference to patients’ lives. The evidence in this review indicates that patients would 

welcome the opportunity, that pharmacists in other countries see this as part of their 

role and that GPs will be supportive and collaborative (although there was no first 

hand evidence of this in the results). To successfully implement the service, 

pharmacists and their teams will require training, and will need to be supported by 

robust clinical support systems and appropriate and relevant patient information for 

face-to-face consultations. Effective communication with GPs is also vital. It is 

essential that all barriers (physical and behavioural) are considered and addressed 

as part of any design of a PGx testing service before implementation. Community 

pharmacists have developed their role in recent years to offer more clinical services, 

including medication reviews, healthy living advice and vaccination services. The 

introduction of PGx testing could be a further evolution of this model and a 

significant boost to the pharmacist’s role as the expert in medicines management. 
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Linking Text 

The introduction in Chapter One provided a background to pharmacogenomics (PGx), 

the context of community pharmacy in England and the rationale for a participatory 

co-design approach, concluding with the aim and objectives for this study. 

The literature review in Chapter Two established the scope and opportunity for a 

community pharmacist led PGx service and detailed some of the barriers to and 

enablers for implementation. It was noted that community pharmacists offer a PGx 

testing service in some parts of the world, although there is no evidence of this 

activity in the UK. Therefore, there is a research gap in knowledge to establish how 

to optimally operationalise this service to maximise implementation in the context of 

community pharmacy and the interrelated healthcare systems in the UK. 

Chapter Three will now address the underpinning ontological and epistemological 

assumptions, methodology and methods used to accomplish the aim and objectives 

of this research to address the identified gap in knowledge. 
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3. Methods 

Researchers’ own paradigms define and affect their philosophical and 

methodological approach to research. Thus, before considering the methods to be 

deployed, it was important for the researcher to understand their underpinning 

philosophical position and the resultant methodological decisions and approaches 

to this research. However, as Salmon (1992, p.77) reported “achieving a 

methodological approach which is consonant with one’s own values and concerns 

typically involves the longest struggle in research work and the deepest kinds of 

engagement”. 

3.1  Ontology 

Ontology is the study of how you experience and perceive yourself in the world 

(Wisker, 2008). This can range from a realist position where reality is completely 

independent of human existence to a relativist position where reality is completely 

dependent on human knowledge and its interpretation (Braun and Clarke, 2013). 

However, the researcher’s natural paradigm would tend towards pragmatism “which 

avoids the problems of realism and relativism and enables both critique and action” 

(Cornish and Gillespie, 2009, p.4).  

To endorse this, it was noted in the literature that “researchers should use the 

philosophical and/or methodological approach that works best for the particular 

research problem that is being investigated” (Tashakkori and Teddlie, 1998, p.5). 

Furthermore, social science is different to natural science, thus requires a different 

approach; results and outcomes cannot always be achieved through quantitative 

scientific experiment and realist paradigms. Pragmatism is where researchers focus 

on the research problem and questions and use “pluralistic approaches to derive 

knowledge about the problems” (Creswell and Creswell, 2018, p.10). Furthermore, for 

pragmatists, Rorty (1980) suggested that knowledge is not a representation of reality, 

instead it is a tool for action. 

3.2  Epistemology 

Epistemology is the study of knowledge, and the way that it is constructed, 

interpreted and represented in the world (Wisker, 2008). It is also embedded into 

the theoretical perspective and the methodology of any study (Crotty, 1998).  
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The researcher’s natural world view tends towards a pragmatic and interpretivist 

philosophical stance. Interpretivism is the interpretation and understanding of 

human actions and behaviours, with the researcher interpreting others’ 

interpretations of a situation. This pragmatic and interpretivist paradigm has 

resulted in the researcher determining that what works best to achieve the aims and 

objectives of this study is action-orientated research using participatory co-design 

to change pharmacy practice . 

To judge the value of the knowledge in the context in which it was used, and to find 

answers and practical solutions posed by real world situations in everyday living 

(Long, McDermott and Meadows, 2018), the researcher believed this pragmatic 

research with an interpretative stance at the positivist end of the continuum of the 

qualitative research spectrum was the optimum approach. Qualitative research is a 

category of research that achieves results without the need for quantitative 

measurement or statistical analysis (Corbin and Strauss, 2015). 

In practice, this research study involves a range of practical activities, with 

participants engaging with research frameworks and tools as part of the overall co-

design and it is this “that is the bedrock and the test of knowledge”, the knowledge 

being judged by its application in the real world (Cornish and Gillespie, 2009. p.6); in 

the case of this study, a community pharmacy setting in England. 

Furthermore, Hamilton and Finlay (2019) note that the analysis of qualitative 

research is informed to some degree by the conceptual or theoretical framework 

that is underpinning the research study. It was therefore important to the researcher 

that the design did not stray into a deductive approach, ensuring that the 

frameworks and tools deployed did not force data collection into pre-determined 

constructs or domains and for the researcher to remain open minded to the 

possibilities that an interpretive stance to research demands. In practice this meant 

using open and semi-structured questions for data collection that were not 

determined by the theoretical frameworks and tools.  

It was also important to reflect that whilst a range of frameworks and tools have 

been deployed (Thematic Analysis (TA), Theoretical Domains Framework (TDF), 

Theory and Techniques Tool (TATT), Behaviour Change Techniques (BCTs), consensus 

methods, etc.) they have been pragmatically used in the design of this study to 

understand pharmacists, GPs and patients’ behaviours in a developing setting, 
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moving from knowing nothing about offering and delivering a PGx service in a 

community pharmacy setting in England, to designing a service specification; the 

frameworks and tools were relevant to guiding and shaping the research journey. 

A final consideration for the researcher was to avoid the temptation to use the 

plethora of generic reporting standards to ensure methodological integrity of the 

inductive qualitative approach (Clarke, 2021). As a result, an absence of checklists 

and reliability measures is a purposeful feature of this research study whilst the 

researcher has concurrently recognised the importance of providing information 

that makes the process transparent and the presentation of the results trustworthy 

throughout. 

3.3  Methodology 

Crotty (1998) described the methodology as the strategy, plan of action, process or 

design that is behind the choice and use of particular methods. For this research, a 

participatory  co-design methodology, with action-orientated frameworks and tools 

were deployed in an inductive and pragmatic manner; TA (Braun and Clarke, 2021), 

the TDF (Atkins et al., 2017), the TATT (Johnston et al., 2021), BCTs (Michie, S et al., 

2013) and consensus methods (Cramer et al., 2008) were selected as the most 

appropriate underpinning frameworks and tools for the research design. 

3.3.1 Co-design 

Participatory co-design was selected as a methodology throughout the research 

project, using frameworks and tools to interpret and understand human actions and 

behaviours, and how they interpret the world. The researcher interpreted what 

others interpretation was of the situation. An inductive qualitative approach was 

deployed using focus groups and consensus panels; frameworks and some 

sophisticated tools were also used to support the analysis, in an interpretative 

manner to understand how people thought and felt about the issues being 

researched. Initial data collection was achieved through focus groups using a 

purposive sampling strategy, with the intent on selecting participants with a depth 

and richness of understanding of the topic and to gain maximum insight from a range 

of stakeholders. 
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3.3.2 Theoretical Domains Framework 

The TDF, was selected as “an integrative theoretical framework, developed for cross-

disciplinary implementation and other behaviour change research” to assess 

implementation and other behavioural problems and to inform intervention design  

(Cane, O’Connor and Michie, 2012, p.1). The TDF was developed by behavioural 

scientists and implementation researchers as part of a consensus process (Michie, S. 

et al., 2005) and later further revised and validated (Cane, O’Connor and Michie, 

2012). This revised framework known as TDFv2 consists of 14 domains of behaviour 

that broadly include the key determinants that influence healthcare professionals’ 

behaviours, as detailed in Table 3. 

  



 Page 56  

Table 3: Fourteen domains specified in the revised version of the TDF  
(Cane, O’Connor and Michie, 2012) 
 

TDF domain Description 

1 Knowledge An awareness of the existence of something. 

2 Skills An ability or proficiency acquired through practice. 

3 
Social/professional role 
and identity 

A coherent set of behaviours and displayed personal 
qualities of an individual in a social or work setting. 

4 
Beliefs about 
capabilities 

Acceptance of the truth, reality or validity about an 
ability, talent or facility that a person can put to 
constructive use. 

5 Optimism 
The confidence that things will happen for the best, 
or that desired goals will be attained. 

6 
Beliefs about 
consequences 

Acceptance of the truth, reality or validity about 
outcomes of a behaviour in a given situation. 

7 Reinforcement 
Increasing the probability of a response by arranging 
a dependent relationship or contingency, between 
the response and a given stimulus. 

8 Intentions 
A conscious decision to perform a behaviour or a 
resolve to act in a certain way. 

9 Goals 
Mental representation of outcomes or end states that 
an individual wants to achieve. 

10 
Memory, attention and 
decision processes 

The ability to retain information, focus selectively on 
aspects of the environment and choose between two 
or more alternatives. 

11 
Environmental context 
and resources 

Any circumstance of a person’s situation or 
environment that discourages or encourages the 
development of skills and abilities, independence, 
social competence and adaptive behaviour. 

12 Social influences 
Those interpersonal processes that can cause an 
individual to change their thoughts, feelings or 
behaviours. 

13 Emotion 

A complex reaction pattern, involving experiential, 
behavioural and physiological elements, by which the 
individual attempts to deal with a personally 
significant -matter or event. 

14 Behavioural regulation 
Anything aimed at managing or changing objectively 
observed or measured actions.  

 

Qualitative data can be mapped onto the TDF to identify the most likely domains of 

behaviour that need to be addressed to achieve the desired implementation 

outcome. 

Pragmatic reasons for selection of the TDF included being previously used in a range 

of healthcare settings, good utility for small groups and individual experiences, use 
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in the design and planning of an implementation strategy and use in conjunction with 

other practical models to identify target behaviours e.g., BCTs. In addition, the TDF 

supports the measurement of a specific change, providing a structured tool for 

researchers less experienced in implementation projects; however its complexity 

may overwhelm the novice researcher (Lynch et al., 2018). 

Considered alternatives to the TDF included classical psychology theories, the Theory 

of Planned Behaviour (Ajzen, 1991) and the Theory of Interpersonal Behaviour 

(Triandis, 1977) all of which were discarded as being deemed to be too complex; 

Lynch et al. (2018, p.10) noted that “novice researchers [should] be open minded and 

at the same time to trust their instincts when selecting a theoretical approach when 

conducting implementation projects, all the while being conscious to consider how 

the different approaches fit the aims, scope and resources available”. 

3.3.3 Theory and Techniques Tool  

The TATT was selected as a tool to link the identified theoretical domains with the 

appropriate BCTs from the taxonmy of behavioural change (Centre for behaviour 

change UCL, 2021). The BCTs are the active ingredients of an intervention and the 

processes through which behaviour change occurs, and influencing the behaviour 

are the mechanisms of action (MoAs). The link between the BCT and the MoA is “a 

pathway through which the behaviour change occurs, via a specific BCT producing 

change in a specific MoA” (Connell et al., 2019, p.708). 

Once the key TDF domains of behaviour have been identified, corresponding BCTs 

can be identified using the TATT. This tool is a heat map that was developed following 

the review of a literature synthesis study by an expert consensus panel and 

comprises a table of 74 BCTs on the vertical axis and 24 MoAs (which correspond to 

the TDF domains) on the horizontal axis, structured as a grid of 1,924 individual cells 

coloured to note the strength of the link between the BCT and the MoAs. 

Using the mapping process, BCTs with a link to the TDF domain of behaviour and 

those which are inconclusive or have a marginal link can be identified, as detailed in 

Table 4. 
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Table 4: Heat map categorisation in Theory and Techniques Tool 
(Centre for Behaviour Change UCL, 2021) 

 

 
Links 

Exceeded the criterion in both the literature and consensus 
studies; OR exceeded criterion in the triangulation study.  

 
Inconclusive 
or Marginal 

Met criterion for a link in either the literature or expert 
consensus study but not the other study; OR marginal evidence 
in either the literature (.05 < p < .10) and/or consensus (e.g., link 
agreed by 70-80% of experts) AND not resolved in the 
triangulation study.  

 
Non-links 

Did not meet criterion in literature study and exceeded criterion 
for non-link in consensus study; OR exceeded criterion for non-
link in the triangulation study.  

 
Absence of 
evidence 

Did not meet criterion in literature study AND did not meet 
criterion for a link, or a non-link, in consensus study; OR not 
included in expert consensus study. 

 

The colour rating  was established through the trianglation of data from a literature 

synthesis, two research studies and an expert consensus panel, the details of which 

are also included in each BCT-MoA cell (Centre for Behaviour Change UCL, 2021). The 

triangulation study was completed in two stages. The first was concordance with 

research studies and the literature synthesis which identified 37 links. The second 

stage involved an expert consensus panel with 105 international behaviour change 

experts who reconciled 179 inconclusive outcomes resulting in agreement of an 

additional 55 links. 

Pragmatic reasons for selection of the TATT include it being the culmination of 

multiple recent research studies linking the TDF to BCTs. Alternatives considered 

included earlier work to map the behavioural change taxonomy with the theoretical 

domains by Cane et al. (2015).  

Following identification of the relevant TDF behavioural domains, the TATT was used 

to select the corresponding BCTs. Utilising the mapping process, BCTs with a link to 

the TDF domain of behaviour and those that were inconclusive or had a marginal link 

were identified. Those with no links or where there was an absence of evidence were 

disregarded.  

3.3.4 Behaviour Change Techniques 

Derived from the TDF is the Behaviour Change Wheel (BCW), a practical user 

interface tool for designing the implementation of healthcare services. It was 
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designed “to link from identification of determinants of behaviour (using the TDF) to 

the mapping of appropriate BCTs to inform interventions” (Cowdell and Dyson, 2019, 

p.1180). Previously, it has been used in healthcare service design. Examples include: 

developing an application to increase uptake and attendance at NHS stop smoking 

services (Fulton et al., 2016), improving medication management in multimorbidity 

(Sinnott et al., 2015), designing an intervention to improve hearing-aid use in adult 

auditory rehabilitation (Barker, Atkins and de Lusignan, 2016), implementing 

international sexual counselling guidelines in hospital cardiac rehabilitation (Mc 

Sharry, Murphy and Byrne, 2016), and designing an intervention for smoking 

cessation care for Australian indigenous pregnant women (Gould et al., 2017).  

The BCW is also consistent with the pragmatic approach used in quality 

improvement programmes (Steinmo et al., 2016), hence complementing the 

methodological approach to this research. Michie, Atkins and West  (2014) created 

the BCW following a systematic literature review from 19 existing frameworks of 

behavioural change. The BCW has an inner core with sources of behaviour, an inner 

ring of intervention functions and an outer ring of policy categories as illustrated in 

Figure 7.  

 

Figure 7: The Behaviour Change Wheel  
(Michie, S, Atkins and West, 2014) 

The core of the BCW consists of a model of behaviour with the acronym COM-B 

(Capability, Opportunity, Motivation and Behaviour). This model recognises that 

change is complex and involves three competing components of behaviour. Any 



 Page 60  

desired change in behaviour necessitates understanding of all three sources (Figure 

8). 

 

Figure 8: COM-B model of behaviour 
(Michie, S, Atkins and West, 2014) 

Each of the three components has two elements. For capability, the two elements 

are psychological (thought processes and knowledge) and physical (physical skills 

and strength), for opportunity the elements are physical (environment, time and 

resources) and social (cultural norms and social acceptability) and for motivation the 

elements are reflective (plans, self-evaluation and self-beliefs) and automatic 

(emotions and impulses). 

Outside the core of the BCW are nine intervention functions for researchers to select 

from (education, environmental restructuring, incentivisation, persuasion, 

restrictions, training, modelling, enablement and coercion).  

Finally, the outer layer of the BCW consists of seven policy categories that can be 

used to support the implementation of the required change in behaviours 

(communication/ marketing, guidelines, fiscal, regulation, legislation, 

environmental/ social planning and service provision). 

Following selection of the most appropriate intervention functions and policy 

categories to support bringing about the desired change, a more specific definition 

of behaviour can be sought from 93 BCTs, which have been organised into 16 sub-

groups and are detailed in the BCT Taxonomy Version 1 (BCTTv1); these BCTs are the 

active ingredients within the intervention and are designed to change behaviour as 
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they are observable, replicable and irreducible (Michie, S et al., 2013). The full 

BCTTv1 is illustrated in Figure 9. 

 

Figure 9: BCT taxonomy v1 
(Carey, 2020)  

 
In behavioural terms, the COM-B element diagnoses what needs to change and the 

BCW and BCT Taxonomy identifies the optimum way to implement any intervention.  

To ensure practicality, it is also important to carry out an evaluation on the proposed 

design of the intervention; an appropriate tool for selecting the most feasible BCTs 

to operationalise in a healthcare setting was proposed by Michie, Atkins and West 

(2014). They suggested using evaluation criteria with the acronym APEASE, detailed 
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in Table 5, to appraise each intervention function; this has been used widely in 

healthcare research (Mc Sharry, Murphy and Byrne, 2016; Crayton, Wright and 

Ashworth, 2018). For clarity, using plain English and relevance to the study, the 

criteria can also be modified for maximum understanding by the participants. 

Table 5: Evaluation criteria 
(Michie, S, Atkins and West, 2014) 

Acceptability How far is it acceptable to all key stakeholders? 

Practicability Can it be implemented as designed within the intended content 
material and human resources?  

Effectiveness How effective and cost effective is it in achieving desired objectives 
in the target population?  

Affordability How far can it be afforded when delivered at the scale intended? 

Side-effects How far does it lead to unintended adverse or beneficial 
outcomes?  

Equity How far does it increase or decrease differences between 
advantaged and disadvantaged sectors of society?  

3.3.5 Conceptual diagram for study  

The ultimate desired outcome was to develop a service specification for a PGx testing 

service in a community pharmacy setting in England. A conceptual diagram of this 

three-phase action-orientated approach, deploying focus groups and consensus 

panels for data collection, has been illustrated in Figure 10, the various stages of 

which will now be described in the methods section. 
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Figure 10: Conceptual diagram of action-orientated approach  

3.4  Methods 

Crotty (1998) described the methods as procedures or techniques utilised to collect 

and analyse the data linked to the research question, which for this study was to co-

design a PGx testing service in community pharmacy in England. The methods for 

this research ensured a participatory co-design approach with GPs, patients and 

pharmacists with the outcome of a production of a service specification. This 

approach ensured balanced feedback from users and practitioners of the service, 

validation of the design and co-creation of a novel area of healthcare; the same 

participants were used in the focus groups and consensus panels throughout the 

duration of the research to ensure continuous participation. The National Institute 

of Health Research (NIHR) describe co-design “as an approach in which researchers, 
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practitioners and the public work together, sharing power and responsibility from the 

start to the end of the project, including the generation of knowledge” (NIHR, 2018).  

Patient and Public Involvement (PPI) using researcher participant co-design 

throughout was also selected as an approach. Some research studies also include PPI 

advisory groups who help develop, support, advise and monitor the research project 

(INVOLVE, 2020), however a PPI advisory group was not formed due to the limited 

scope and duration of this research project. As PPI advisory groups often include 

service users and health professionals, it was believed that sufficient representation 

on the focus group and consensus panel would mitigate the need to include one in 

this research. 

The overall study was divided into three sequential phases which commenced with 

Phase One: three separate focus groups, data analysis and evaluation. In the second 

phase, consensus methods were deployed to understand to what extent pharmacist 

professionals agreed about a certain issue and “seek to overcome some of the 

disadvantages normally found with decision making in groups or committees” (Jones 

and Hunter, 1995, p.376). In the final phase, further consensus methods were 

deployed with patient and professional participants, and the service specification 

was produced. A summary of the three phases with timelines is presented in Figure 

11. 

 

Figure 11: Study design summary infographic  
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3.5  Phase One -  identification of barriers and enablers 

Phase One was designed pragmatically to meet the needs of the participants 

involving data capture from focus groups followed by data analysis using reflexive 

thematic analysis. A detailed method for this phase is repeated and reported in 

Chapter Four. 

3.5.1 Focus Groups 

Three one-hour online focus groups using the Microsoft® Teams audio-visual 

platform was deployed to efficiently capture data. Focus groups have become an 

increasingly widespread method for data collection, particularly in social sciences for 

collecting data from multiple participants concurrently (Braun and Clarke, 2013). 

Whilst the main intent for using an online platform was compliance with social 

distancing requirements of the Covid-19 pandemic (UK Government, 2020c), 

avoiding the inconvenience of participants travelling to an agreed venue was an 

additional benefit.  

3.5.2 Study participants, sampling and recruitment 

The focus group comprised 8 GPs, 10 community pharmacists and 8 patients (Figure 

12). 

 

Figure 12: Focus group participants 

The sampling strategy was to include pharmacist participants who would deliver the 

PGx testing service and two other key stakeholders in the service, prescribers (GPs) 
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and patients. Expressions of interest from a range of GPs, patients and pharmacists 

were sought through personal invitations; a purposive sample was used based on an 

interest in novel healthcare services and the researchers “expert knowledge of the 

population to select in a non-random manner a sample of elements that represents 

a cross-section of the population” (Lavrakas, 2008. p.645). The GP and patient 

participants were unknown to each other. The inclusion and exclusion criteria for 

participant is detailed in Table 6.  

Table 6: Criteria for inclusion/ exclusion of participants 

Inclusion 
criteria: 

Pharmacists working in a community pharmacy setting. 

Patients presenting for a private community pharmacy service. 

General practitioners (GPs) working in a Primary Care Network. 

Exclusion 
criteria: 

Patients under 18 years of age. 

Participants unable to access Microsoft® Teams online platform. 

Planned 
sampling 

Focus Group: Patients (n=8), pharmacists (n=8) and GPs (n=8);  
First Consensus Panel: Pharmacists (n=8); 
Second Consensus Panel:  Patients (n=2), pharmacists (n=4) and GPs 
(n=2). 
For each participant group, 10 were invited and there was an 
expectation of no fewer than 5 attending. 

Recruitment 
strategy: 

Pharmacists: employees of Day Lewis Plc. 

Patients: at the end of a current private pharmacy service. 

GPs: in a health centre co-located with a Day Lewis pharmacy. 

3.5.3 Data collection 

Online meetings were convened to comply with social distancing requirements 

during the Covid-19 pandemic (UK Government, 2021). Confirmed details of time, 

date and an invitation to a Microsoft® Teams meeting was communicated to 

participants in advance along with participant information sheets and consent forms. 

Focus group schedules were prepared and used as a guide for questioning the 

participants. 

3.5.4 Data analysis  

The data were inductively analysed by the researcher using reflexive thematic 

analysis to identify codes and themes using the Braun and Clarke six phase approach 

(Braun and Clarke, 2006; Braun and Clarke, 2013; Clarke and Braun, 2017; Braun et 

al., 2019; Braun and Clarke, 2019) to take a reflexive stance on the data, consistent 

with the pragmatic and interpretivist epistemological approach underpinning this 
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pragmatic co-design study. Reflexive thematic analysis was selected as the tool for 

analysis to identify themes and patterns from the three focus group datasets in an 

inductive manner where both the coding and theme development were informed by 

the content of the data, as illustrated in Figure 13. 

 

Figure 13: Braun and Clarke six phase thematic analysis 
(Braun and Clarke, 2013) 

Throughout, the results were continually analysed over several months with 

oversight from the supervisory team to discuss, check and reflect on the codes and 

themes to ensure that the thematic analysis was reflexive. 

Pragmatic reasons for selecting reflexive thematic analysis include its theoretical 

flexibility, enabling use with a range of frameworks and research questions, it can be 

used to analyse views and experiences of participants, and importantly its ease of 

use for novice researchers. Considered alternatives included Interpretive 

Phenomenological Analysis, Grounded Theory and Discourse Analysis. 

3.6  Phase Two – selection of BCTs 

Phase Two involved mapping the data from the pharmacist focus group onto the 

TDF, using the TATT to identify the BCTs and finally using consensus methods (Delphi 

survey and the Nominal Group Technique (NGT) session) to identify the most 

appropriate BCTs. A detailed method for this phase is repeated and reported in 

Chapter Five. 
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3.6.1 Consensus methods 

Consensus methods were selected to establish the level of agreement between the 

participants and to prioritise the most appropriate BCTs for operationalisation in a 

clinical setting. Two relevant methods used were the Delphi survey (Cramer et al., 

2008; McMillan, King and Tully, 2016; Chalmers and Armour, 2018) and the NGT 

(Wainwright, 2014; McMillan, King and Tully, 2016; Scott, S. et al., 2021); both can 

be deployed with unique benefits and advantages for achieving consensus.  

The delphi method gains consensus through anonymised voting through a 

questionnaire by participants, who are experts in the subject matter being 

researched, over several rounds and feedback is given to all participants on the 

interim results of the voting in-between each round.  

The classic NGT is a face to face interaction with participants in small groups engaging 

in four stages of activity: silent generation, round robin, clarification and voting or 

ranking. One modification of this is to use the literature or a survey for idea 

generation then using the attending participants to vote on the ideas, then to discuss 

them and subsequently revise their score or ranking until consensus is gained. 

3.6.2 Study participants, sampling and recruitment 

For this stage, pharmacist participants were purposively sampled as experts in the 

implementation and delivery of a range of community pharmacy services and 

representing a diverse range of gender, experience, roles, geography, setting and 

size of business (Figure 14). 

 

Figure 14: First consensus panel participants 

Results were presented from the three separate focus groups in Phase One to the 

pharmacist participant consensus panel for review using the NGT and the Delphi 

method.  
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3.6.3 Data collection 

For each identified barrier to and enabler for implementation, one or two BCTs were 

identified to support prioritisation of BCTs for inclusion in a service specification. 

Each BCT was rated using the APEASE evaluation criteria and selected through a 

robust voting process. 

Following the identification of the BCTs, a sifting process was completed to eliminate 

duplicate BCTs and those that were inappropriate for the intervention in a 

community pharmacy setting. The sifting process also reduced the burden on 

participants in the consensus process to ensure quality consideration for the 

remaining BCTs (Scott et al., 2020). An online survey was developed using the 

Momentive Inc® platform (SurveyMonkey, 2021) and piloted to ensure clarity of 

understanding. Deploying the Delphi method, the survey was presented to the 

participants over two rounds of voting using modified APEASE criteria for maximum 

understanding. Examples of each BCT were given to contextualise the behavioural 

theory language into everyday community pharmacy parlance for the practising 

participants. Following the first round of voting all results were presented back to 

participants with a second round of voting on those where there was no consensus 

in the first round. 

Following two rounds of individual voting, an online consensus panel was convened 

using the Microsoft® Teams platform to comply with Covid-19 social distancing 

restrictions (UK Government, 2020c). A modified NGT was utilised with the 

consensus panel reviewing their first two rounds of online voting, discussing those 

where consensus still had not been achieved and participating in a round of ranking 

to finalise prioritisation of the most appropriate BCTs for each domain of behaviour. 

3.6.4 Data analysis  

The online surveys were analysed to identify percentage agreement for each BCT on 

each of the modified APEASE criteria. The discussion of the online consensus panel 

was transcribed and subsequently analysed to identify key activities for inclusion in 

the service specification. The identified activities highlighted examples for the 

operationalisation of each BCT. 
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3.7  Phase Three – Development of service specification 

In the final phase, the service specification for a PGx testing service in a community 

pharmacy setting in England was developed. A detailed method for this phase is 

repeated and reported in Chapter Six. 

3.7.1 Service specification 

Service specifications in healthcare define the standards expected to deliver 

specialised care (NHS England, 2022). The contents considered included: the purpose 

and objectives of service, current service arrangements, a description of service, the 

service delivery model, eligibility of patients, patient recruitment and consent, 

training requirements, premises requirements, payment arrangements, target 

setting, preparing for the service and supporting materials.  

3.7.2 Study participants, sampling and recruitment 

A joint participant online consensus panel was convened for critical comment, 

reviewing the operationalisation of the identified BCTs from Phase Two (Figure 15).  

 

Figure 15: Second consensus panel participants 

3.7.3 Data collection 

The aim of the final consensus panel was for participants to agree and confirm the 

desired contents of the final service specification. In practice, this meant agreement 

of the optimum operationalisation for each BCT agreed by the pharmacist consensus 

panel in Phase Two.  
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3.7.4 Data analysis  

Following the consensus panel, and subsequent analysis, the recommended 

strategies for operationalisation were extracted and included in the final version of 

the service specification.    

3.8  Materials 

The materials for this research study were previously prepared and documented as 

part of the Professional Doctorate Unit 8 assessment: Research Project Design and 

Development (Rendell, 2020). 

For all three phases of this study, informed consent was a key area for consideration 

for completion of this application. For focus groups, and consensus panels it was 

important for all the participants, but particularly the patient representatives, to give 

informed consent to contribute to this research project (Appendices 1 and 2). As a 

result, a Participant Information Sheet was carefully produced (Appendices 3 and 4) 

to give the background to the project, why participants had been selected to take 

part, how they gave their consent and how to withdraw at any time without giving a 

reason, what they would be asked to do, for how long and the frequency of 

participation, any reasons why they should not take part, possible benefits of being 

a participant, possible disadvantages and risks, whether participation involves any 

discomfort or embarrassment, who would have access to the information provided, 

and what would happen to the data collected after the focus groups and consensus 

panels. The information sheet concluded that once the project was finished, 

participants would be provided with a summary of the project results and the overall 

findings and a copy of the service specification for the PGx testing service; it did not 

however include any participant identifiable information. 

The Participant Information Sheet was shared at the recruitment stage along with a 

copy of the consent form. Participants were asked to electronically tick boxes and 

sign it for return to the researcher; they were also asked to verbally confirm their 

final consent to participate in the research study at the beginning of each of the 

Microsoft® Teams online meetings. Once the meetings had commenced, due to the 

complexities of collecting data in a group setting, it was not possible for participants 

to withdraw their data (Sarantakos, 2005), however if requested, their data could be 

removed at the point of transcription. The electronic consent forms were to be 
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retained for a period of five years after the study ended in case of any query or 

complaint from a participant. 

3.9  Data collection  

Following the qualitative data being captured during the focus group and consensus 

panel meetings by the online Microsoft® Teams recording function, the recordings 

were automatically briefly stored in the Microsoft® Stream portal prior to being 

securely downloaded onto the University of Bath X: drive. Once downloaded, the 

meeting recordings were deleted from the Microsoft® Stream portal.  

The researchers had previously been trained in the use of open questions and good 

listening skills, to ensure that the research outcome was not overly affected by bias 

from the researcher’s previous experiences (Rendell, 2020).  

In preparation for both the consensus panels, an online survey was developed using 

the Momentive Inc® platform (SurveyMonkey, 2021) and piloted to ensure clarity of 

understanding. 

3.10 Data analysis  

The results from the online Microsoft® Teams meetings were transcribed verbatim 

into a manuscript by an external company, Transcript Divas Limited® (Transcript 

Divas, 2020) into an anonymised orthographic transcript. The data were then 

identified and analysed for patterns (themes) using a reflexive thematic analysis 

approach. The computer assisted qualitative data analysis software (CAQDAS) 

programme Taguette® (Rampin, Steeves and DeMott, 2020) was used to store the 

data.  

The surveys were analysed to identify percentage agreement using the APEASE 

criteria. The discussions of the online consensus panels were also transcribed by the 

same external company and subsequently analysed to identify key activities for 

inclusion in the service specification.  



 Page 73  

3.11 Research study governance 

3.11.1  Ethics 

Prior to gaining ethics approval, sponsorship by the University of Bath was achieved 

(Appendix 5). It was established that this study required approval from the NHS 

Health Research Authority (HRA): approval reference 20/HRA/4147 – (Appendix 6) 

for the elements involving GPs. For the remainder of the study all ethical issues were 

considered by The Research Ethics Approval Committee for Health (REACH):  

approval reference EP 19/20 069 (Appendix 7).  

In advance of gaining the ethics approval, consideration of all the ethical issues were 

documented in the Professional Doctorate Unit 8 assessment: Research Project 

Design and Development as part of developing the portfolio for this study, as follows 

(Rendell, 2020). 

All of the documentation was reviewed by the chair of the Day Lewis Plc Risk 

Management Oversight Committee, the Head of IT and the Data Protection Officer 

to ensure compliance with all internal governance processes and procedures, and in 

particular the Day Lewis Data Protection Policy and compliance with the Data 

Protection Act (2018) incorporating the General Data Protection Regulation (GDPR) 

(UK Government, 2020a). 

Ethical issues that were considered included methodological fluidity, conflicts of 

interest, social distancing, and informed consent. 

Methodological fluidity is an interesting ethical challenge in research involving co-

design with participatory contribution. The importance of conducting a quality ethics 

review, particularly involving human participants, ensured that the patient, 

pharmacist and GP contributors were carefully protected, and trust could be built 

with the participants, to ensure integrity of the entire research programme (Creswell 

and Creswell, 2018). However, it was also noted in the literature that 

implementation science research involving a co-design approach with participation 

of patients and healthcare professionals raised challenges that were unique for 

research ethics committees (Goodyear-Smith, Jackson and Greenhalgh, 2015). Ethics 

committees were originally set up to review detailed portfolios and project plans 

with defined methodologies and methods and clear roles for participants and 

outcome measures; the very definition of co-design makes this a challenge from the 
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outset. Methodological fluidity was therefore anticipated and as a result, broad 

themes in the data collection tools were proposed for the first qualitative phase 

rather than detailed inflexible questions that would not have been appropriate in 

this research design. As this was a novel and fast evolving area of healthcare, the 

level of health literacy of any of the participants was unknown, lay or professional, 

as to the level of understanding of personalised medicine or PGx. Maximum 

flexibility was therefore required, even at the beginning of the first online focus 

group. Furthermore, it was important to note that this was a design project and 

before any implementation was considered, further ethical review would be sought 

if required. 

Social distancing was a new concept that was not foreseen at the onset of this 

research. On 31 December 2019, the World Health Organisation (WHO) was 

informed of cases of pneumonia with an unknown origin detected in Wuhan City, 

Hubei Province of China. The coronavirus disease, severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) was subsequently identified as the cause on 7 

January 2020 and since that time, the virus has spread and developed into a global 

pandemic (World Health Organisation, 2020). To control the spread of the disease, 

on 23 March 2020, the United Kingdom government introduced several measures, 

including social distancing, which involved citizens avoiding large and small 

gatherings in public spaces (UK Government, 2020b). Not knowing the duration of 

these severe, but necessary restrictions, significantly changed the original methods 

for this research project with face-to-face interviews and focus groups now being 

untenable. As a result and following guidance from the University of Bath (2020), a 

virtual approach based on Microsoft® Teams meetings was deployed as a suitable 

alternative; additional considerations for mitigating against any potential issues of 

using audio-visual technology included the use of electronic informed consent, pre 

focus group Participant Information Sheet, and ground rules (Daniels et al., 2019). 

Conflict of interest and commercial interest issues were resolved in the design of this 

research project. Whilst the research was being fully funded by Day Lewis Plc, there 

was no direct benefit to the organisation for the duration of the study. 

In summary, taking into consideration the ethical challenges of using a co-design 

methodology, the social distancing requirements, conflicts of interest and the 
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requirement for informed consent, the ethics approval by both HRA and REACH 

demonstrated a robust approach to this research. 

3.11.2  Data management plan 

A full data management plan (DMP) was completed as required by the University of 

Bath (Appendix 8). The DMP described the ethical, legislative, contractual and 

University policy requirements that were adhered to in the conduct of this research 

project. It included methods for data collection, the volume and format of the data, 

details of storage for safety and security, processes for documenting and sharing 

data during the research and information on data preservation at the end of the 

research project. 

3.12 Outline project plan 

The overall project was accomplished over two years. The three phases were 

completed sequentially, and each phase was assessed for improvement before 

continuing to the following phase. An outline of the project plan is shown in Table 7. 

Table 7: Summary of project plan 

 

Date Activity 

November 2020 Ethics approval to commence research. 
Expressions of interest from GPs, patients and 
pharmacists.  

December 2020 Online focus groups with pharmacists (n=10). 

January 2020 Online focus group with GPs (n=8). 

March 2020 Online focus group with patients (n=8). 

April 2021 Reflexive thematic analysis. 

May 2021 Mapping to Theoretical Domains Framework and 
the Theory and Techniques tool. 

July 2021 Recruitment for consensus panel. 

August 2021 Online Consensus panel, pharmacists (n=11). 

September 2021 Data analysis. 

November 2021 Development of draft Service Specification. 

January 2022 Online consensus panel, patients (n=3), 
pharmacists (n=6) and GPs (n=3). 

February 2022 Data analysis and development of final Service 
Specification. 

 April 2022 Final writing up of thesis.  
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Linking Text 

The introduction and literature review in the first two chapters was followed by the 

methods in Chapter Three. The methods chapter detailed a pragmatic methodology 

and a three-phase action-orientated approach, deploying focus groups and 

consensus panels for data collection and using frameworks and tools deployed in an 

inductive manner for data analysis. 

The next three chapters will present the results from the three phases described in 

the methods; Chapter Four: identification of the barriers and enablers, Chapter Five: 

selection of the Behaviour Change Techniques (BCTs) and Chapter Six: development 

of the service specification. 

A full version of this paper is published as “Co-designing a community pharmacy 

pharmacogenomics testing service in the UK” (Rendell, Barnett and Wright, 2022). 

The paper details results from the first phase which involved data capture from three 

mixed participant focus groups followed by data analysis using reflexive thematic 

analysis to identify the barriers to and enablers for implementing a community 

pharmacy based PGx service in the UK. 

The discussion and implications for practice focussed on a reflexive thematic analysis 

for a novel pharmacy service in a rapidly developing area of medicine, thus the 

international  open access BMC Health Services Research Journal was selected as the 

most appropriate publication. The manuscript was submitted in  December 2021 and 

following peer review was published in March 2022. 
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4. Results Phase One: Identification of barriers and 
enablers 

4.1 Statement of authorship 

This declaration concerns the article entitled: 

Co-designing a community pharmacy pharmacogenomics testing service in the UK 
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4.2  Abstract 

Introduction: Pharmacogenomics testing services have been delivered through 

community pharmacies across the globe, though not yet in the UK. This paper 

is reporting a focus group study, the first stage of a participatory co-design 

process to increase the chance of a successful implementation of a PGx service 

through community pharmacy in the UK. 

Aim: To identify the barriers to and enablers for implementing a community 

pharmacy based PGx service in the UK.  

Method: Three focus groups were conducted with  community pharmacists (n= 

10), prescribers (n= 8) and patients (n=8) in England. The focus groups were 

recorded, transcribed and thematically analysed using the Braun and Clarke six 

phase reflexive thematic analysis approach. 

Results: The analysis identified five themes about PGx testing in community 

pharmacies: (1) In-principle receptiveness, (2) Appreciation of the benefits, (3) 

Lack of implementation resources (4) Ambiguity about implications for 

implementation and (5) Inter-professional relationship challenges. 

Conclusion: The identified enablers for implementation of a PGx service were 

at a macro health system strategic level; the concerns were more at a granular 

operational procedural level. Overall receptiveness was noted by all three 

participant groups, and both prescriber and pharmacist groups appreciated the 

potential benefits for patients and the healthcare system. Prior to 

implementation in the UK, there is a need to disambiguate health 

professionals’ concerns of the guidance, resources, and knowledge required to 

set up and deliver the service and to resolve patient concerns about the nature 

of genomics.   

Key Words: reflexive thematic analysis · barriers· enablers  
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4.3  Introduction  

Pharmacogenomics (PGx) reduces the probability of adverse drug reactions (ADRs) 

and increases the likelihood of selecting the most appropriate dose. ADRs are 

reported to account for 6.5% of all admissions to hospital and estimated to cost the 

UK NHS £466M annually (Pirmohamed et al., 2004). As a result, the prevalence of 

trial and error prescribing should be reduced and patient outcomes enhanced 

(Rollinson, Turner and Pirmohamed, 2020). In line with other diagnostic testing the 

cost of this new technology is rapidly reducing (NHGRI, 2022). To date, PGx testing 

services in community pharmacy have been implemented and evaluated in the USA 

(Ferreri et al., 2014; Moaddeb, Mills and Haga, 2015; Haga, Mills and Moaddeb, 

2016; Romagnoli et al., 2016; Mills and Haga, 2018; Berenbrok et al., 2019), Canada 

(Papastergiou et al., 2017; McCarthy, 2017; Bright et al., 2018) and the Netherlands 

(van Der Wouden et al., 2019). Given the precedents set elsewhere and 

developments in the arena of genomics over the last decade, there is an opportunity 

to design and implement a PGx testing service for patients in a community pharmacy 

setting in the UK. Such a service would require dovetailing with the nature of UK 

health systems and the working practices of healthcare professionals, as well as 

meeting the expectations of patients as service users.  

The PGx testing service in community pharmacy involves the patient taking a DNA 

cheek swab and sending it to a testing laboratory. Upon receipt of the results, the 

community pharmacist can review the patient’s medications and make 

recommendations to their prescriber to amend their prescription, as illustrated in 

Figure 16. It is likely that such a service would initially be privately funded and 

subsequently regionally, then nationally commissioned as an NHS service.  
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.  

Figure 16: Patient journey for PGx testing service 

4.3.1 Community pharmacy 

Over the last 15 years, community pharmacy in the UK has evolved from dispensing 

of medicines to the introduction of pharmacist led services including the New 

Medicine Service (NMS), an Influenza Vaccination Service (PSNC, 2022) Minor Ailment 

Services (Nazar and Nazar, 2019) and Healthy Living Advice through the Healthy Living 

Pharmacy (HLP) project (Nazar et al., 2019). There is already a commitment to 

develop this further with the agreement by NHS England and NHS Improvement 

(NHSE&I) on a five-year financial settlement for community pharmacy including the 

introduction of the Community Pharmacist Consultation Service (CPCS), a Hepatitis C 

testing service, a service for detection of undiagnosed cardiovascular disease and a 

new service to improve access to palliative care medicines (PSNC, 2019a). 

In terms of the most appropriate setting for pharmacy services to be delivered, Hindi, 

Schafheutle and Jacobs (2019, p.1) reported that the access and convenience of 

community pharmacies was preferable compared with General Practitioner (GP) 

practices for pharmacy services including “management of minor ailments, 

medication reviews and routine check-ups for well managed long-term conditions”. 

Furthermore, community pharmacists are the last healthcare professional to see a 

patient before they start a new medicine and are therefore ideally located to provide 

a PGx testing service. By 2025, the new NHS genomics medicine service will be 

integrated into routine care (NHS England, 2020). Pharmacists could be an integral 

part of this service, from administering the test, explaining test results to patients, to 
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alerting prescribers to significant gene-drug interactions. However, the exact 

interface with community pharmacists is so far unclear, but with ease of access and 

their extended role, community pharmacy has the potential to be the most 

conveniently located solution for PGx testing. 

4.3.2 Scope for a PGx service 

A number of small-scale evaluations of community pharmacy PGx services have 

demonstrated significant opportunities to optimise treatment, afforded by multiple 

gene PGx testing and at the point of prescription initiation. A recent study reviewing 

prescription data in the Netherlands estimated that 24% of all newly prescribed 

medicines for a range of 45 common drugs dispensed in a community pharmacy 

setting had a potential drug-gene interaction (DGI) (Bank, Swen and Guchelaar, 

2019). In an evaluation of a PGx service, also in the Netherlands, 17.8% patients were 

advised to change their drug and 14.0% to amend the dose of their current 

medication; it was noted that “pre-emptive analysis of genotyped patients showed 

that the majority (99.2%) had actionable variants” (Thornley et al., 2021, p.1). 

Similarly, in a recent UK study, it was estimated that between 19.1% and 21.1% of all 

newly prescribed medicines for 56 drugs involved an actionable DGI, which would 

have resulted in a recommended change of drug or dose for 8.6% - 9.1% patients 

(Youssef et al., 2021). Finally, in an implementation study with patient participants 

(n=100) in two community pharmacies in Toronto, Canada, a descriptive study 

reported on a range of interventions that required prescriber referral following 

receipt of a PGx test result. The pharmacist recommended a change of drug for 60% 

patients (n=41), a dosage change for 13% (n=9), increasing monitoring for 22% 

(n=15) and stopping the medicine altogether for 4% (n=3) (Papastergiou et al., 2017).  

4.3.3 Co-design process 

This focus group study is part of a qualitative participatory co-design process. Co-

design methodology in healthcare research has been found to engage with all the 

participants, allowing them to “express their creativity and … to articulate the root 

of the clinical problems” (Xu et al., 2020, p.16898). It can help to identify, “tension 

between the professional agenda driven primarily by cost-effectiveness and the 

patient agenda that prioritises the process of care” (Wainwright, Boichat and 

McCracken, 2014, p.791). It can be helpful in bridging any gaps in the understanding 
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of an issue held by healthcare professionals and patients, supporting shared learning 

(Scott et al., 2016). Participatory co-design has been widely used in healthcare 

research (Slegers, Wilkinson and Hendriks, 2013; Waugh et al., 2013; Wherton et al., 

2015), “however, co-design has been infrequently employed in the pharmacy setting, 

despite the potential convenience” (Sabater-Hernández et al., 2018, p.2). 

A recent scoping review reported on learning from experiences of PGx 

implementation in community pharmacies in other parts of the world, and 

concluded that “patient interest, pharmacist engagement, training and supporting 

information for pharmacists and prescriber acceptance of recommendations for any 

changes to patients’ prescriptions” are all required for successful outcomes (Rendell, 

Barnett and Wright, 2021, p.7955). There is evidence about the engagement of each 

of these three key  stakeholder groups with PGx services. 

4.3.4 Patients 

Patients as a stakeholder group have also demonstrated an interest in PGx testing. 

In a study (n=18) in a community pharmacy setting in North Carolina, USA, most were 

interested in learning more about PGx (Ferreri et al., 2014). In a multiple setting 

study at five community pharmacies in the same state, 81% (n=56) patients 

consented to testing with 95% pharmacists (n=53) believing that their patients had 

understood the subsequent results (Moaddeb, Mills and Haga, 2015). Prescribing 

medicines that work better results in increased patient engagement with resultant 

improved care for the patient as “supporting patients to be actively involved in their 

own care, treatment and support can improve outcomes and experience for patients, 

and potentially yield efficiency savings for the system” (NHS England, 2021a, para.1). 

PGx facilitates increased engagement moving patients from simply having a list of 

drugs on a prescription to having a conversation that enables a deeper 

understanding of which medicines work best for them in relation to their genetic 

constitution.  

4.3.5 Pharmacists 

Overall, whilst there are several practical considerations around implementation, 

the relevant literature suggests that community pharmacists believe PGx testing to 

be a part of the evolution of their role. This was noted in a study in Pennsylvania and 

Ohio, USA where it was reported that “most community pharmacists held positive 
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views about the clinical utility of PGx” (Tuteja et al., 2013, p.9). It was also reported 

that pharmacists were willing to integrate this into their professional practice, having 

an overall positive attitude to a PGx service (Petit et al., 2020). However, the lack of 

education of pharmacists in PGx has been identified as a barrier to implementation 

of a testing service in a community pharmacy setting. In a study conducted in 

Pittsburgh, USA, pharmacists (n=11) “recognised the limitations of their formal 

education” however “recognised their needs for enriched knowledge and instruction” 

and noted the required training to be similar to that for the introduction of certified 

training vaccination programmes (Berenbrok et al., 2019, p.542). Similarly, in 

another study in Kentucky, USA, 38% of pharmacist participants (n=101) stated that 

they had no current knowledge of personalised medicine, however 81% agreed that 

they would be willing to complete this education programme in the future 

(Alexander et al., 2014).  

4.3.6 Prescribers 

For prescriber stakeholders there were no identified studies reporting interest in a 

community pharmacy PGx service. However, prescribers were noted to be receptive 

to a community pharmacy testing service; in a study in a single community pharmacy 

setting in North Carolina, USA, it was reported that “prescriber acceptance was 

exceptional for this new service” (Ferreri et al., 2014, p.178). Furthermore, in a 

multiphase study in Ontario, Canada where pharmacists (n=21) delivered the PGx 

service to 85 patients who had been newly prescribed an antipsychotic or 

antidepressant medicine, changes to prescription were recommended in 40% cases. 

Prescriber acceptance of pharmacist recommendations for a change to the 

prescription was reported to be 68% (McCarthy, 2017).  

4.3.7 Summary 

Whilst multiple gene PGx testing is being developed and delivered through 

community pharmacies in several countries, it is not currently available either 

privately or through the health system in the UK. There is also an absence of evidence 

in the literature of a co-design process for implementation of a PGx testing service 

in the reported studies. The lack of a co-design focus surrounding community 

pharmacy services, the scope and opportunity for a PGx service, and what has been 

identified in the literature about the aligned and conflicted perspectives of each of 
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the participant groups suggests that It is important that any service design processes 

engage with these three key stakeholders at the outset and fully take their views into 

account. 

4.3.8 Aim of research 

To identify the barriers to and enablers for implementing a community pharmacy 

based PGx service in the UK. 

4.4  Methods 

4.4.1 Study context and design 

The study used a cross sectional design with qualitative methods. Three focus groups 

were conducted with community pharmacists (n= 10), prescribers, (n= 8), and 

patients (n=8).  The groups were not mixed to allow participants to comfortably 

contribute within their own professional and lay groups.  

4.4.2 Study participants, sampling and recruitment 

The sampling strategy was to include pharmacist participants who would deliver the 

PGx testing service (all employees of Day Lewis Plc, a UK based chain comprising 270 

pharmacies) and two other key stakeholders in the service, prescribers (GPs in the 

UK) and patients. Expressions of interest were sought through personal invitations; 

a purposive sample was used based on an interest in novel healthcare services and 

the researchers “expert knowledge of the population to select in a non-random 

manner a sample of elements that represents a cross-section of the population” 

(Lavrakas, 2008, p.645). As part of the reflexivity of the researcher during the 

research, to avoid any power conflicts or possible coercion, the pharmacist 

participants were recruited for the focus group by the Day Lewis Pharmacy 

Superintendent, by posting an expression of interest on the company’s intranet in 

addition to a group email to all 332 employed pharmacists.  

The GPs were recruited by the researcher sending an email to 23 GPs, working in 

practices co-located to a Day Lewis pharmacy, requesting expression of interest from 

themselves or a colleague. The patients were recruited by Day Lewis Plc participating 

pharmacists and Regional Pharmacist Managers who identified patients who had 
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personally participated in a private (not NHS) pharmacy service, for example a 

Patient Group Direction (PGD). 

The three focus groups were noted to have had a good mix of diverse characteristics 

(Table 8). 

Table 8: Characteristics of participants in focus group 

 
 

* Size of practice: Prescribers = patient list size, Pharmacists = monthly medicines dispensed 

4.4.3 Data collection 

Data were collected between December 2020 and March 2021. Online meetings 

were convened to comply with social distancing requirements during the Covid-19 

pandemic (UK Government, 2021). Confirmed details of time, date and an invitation 

to a Microsoft® Teams meeting was communicated to participants in advance along 

with consent forms and participant information sheets. Focus group schedules 

(Appendices 9, 10 and 11) were prepared and used as a guide for questioning the 

participants. Prior to the first focus group, a mock session was held to pilot the 

questions and to ensure the operability and connectivity of the technology; as a 

result, the questions were modified for clarity and to capture richer qualitative data.  

Code Group Gender Position
Years in 

practice

Age 

Group

Region in 

England
Size of practice

Ph 1 Pharmacist F Pharmacist Manager 0 - 10 n/a London 5,000-10,000

Ph 2 Pharmacist M Pharmacist Manager 11 -20 n/a London >10,000

Ph 3 Pharmacist F Pharmacist 11 -20 n/a South East 5,000-10,000

Ph 4 Pharmacist M Pharmacist Manager 0 - 10 n/a East 5,000-10,000

Ph 5 Pharmacist F Pharmacist Manager 0 - 10 n/a London 5,000-10,000

Ph 6 Pharmacist F Pharmacist Manager 0 - 10 n/a London 5,000-10,000

Ph 7 Pharmacist F Pharmacist Manager 0 – 10 n/a London 5,000-10,000

Ph 8 Pharmacist M Pharmacist Manager 21 - 30 n/a North West >10,000

Ph 9 Pharmacist M Pharmacist Manager 11 -20 n/a South West 5,000-10,000

Ph 10 Pharmacist F Pharmacist Manager 11 – 20 n/a South East 5,000 – 10,000

GP 1 Prescriber M Locum GP 21 - 30 n/a South West 10,000-15,000

GP 2 Prescriber F General Practitioner 0 - 10 n/a South East 10,000-15,000

GP 3 Prescriber F General Practitioner 11 -20 n/a South East 10,000-15,000

GP 4 Prescriber F General Practitioner 0 - 10 n/a North East >20,000

GP 5 Prescriber M Partner 21 - 30 n/a South East 10,000-15,000

GP 6 Prescriber M Senior Partner 21 - 30 n/a South West 10,000-15,000

GP 7 Prescriber F Senior Partner 21 - 30 n/a South West >20,000

GP 8 Prescriber M General Practitioner 0 - 10 n/a South West 15,000-20,000

P 1 Patient M n/a n/a 40-60 London n/a

P 2 Patient F n/a n/a > 60 South West n/a

P 3 Patient M n/a n/a > 60 South West n/a

P 4 Patient M n/a n/a > 60 South West n/a

P 5 Patient M n/a n/a 40-60 South West n/a

P 6 Patient M n/a n/a 40-60 London n/a

P 7 Patient M n/a n/a 18 - 40 London n/a

P 8 Patient F n/a n/a 40-60 South East n/a
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Each focus group was led by a facilitator and an assistant to support timekeeping and 

recording of data, both having received relevant training. Consistent with the 

reflexive methodological approach, it was important to the researchers that the 

design did not stray into a deductive approach, methods used did not force data 

collection into pre-determined constructs or domains and for the researchers to 

remain open to the possibilities that an interpretive stance to research demands. In 

practice this meant using open and semi-structured questions for data collection 

that were not determined by specific theory or theoretical frameworks, comprising 

a mixture of semi structured prompting questions and probing questions. 

Participants were provided with a short briefing statement about personalised 

medicine and PGx, and this was read out and presented at the beginning of the three 

focus groups to give them an introductory background to the topic. This included the 

potential patient journey and an example PGx test report. The collected data from 

the three focus groups was transcribed by an external company, into an orthographic 

transcript, including anonymisation of all participants (Appendices 12,13 and 14).  

4.4.4 Data analysis  

This data were then inductively analysed by the researcher using reflexive thematic 

analysis to identify codes and themes. Specifically, the Braun and Clarke six phase 

approach (Braun et al., 2019; Braun and Clarke, 2019) was used for the researcher 

to take a reflexive stance on the data, consistent with the pragmatic and action-

orientated epistemological approach underpinning this co-design study.  

The first phase was familiarisation with the data, with multiple readings of the full 

transcripts. For the second phase an open and organic coding process was 

undertaken. The next phase was generating initial themes from the codes, 

identifying the significance and meaning of the coded data. The fourth phase was to 

review the themes followed by the fifth phase to define and name the themes. The 

final phase involved writing up the findings, using relevant literature to add context 

to the completed thematic analysis. The lead researcher analysed the data using 

reflexive thematic analysis and the codes and themes were reviewed, discussed and 

amended over several months with oversight from the co-authors (JB and DW) to 

discuss, check and reflect on the codes and themes to ensure that the thematic 

analysis was reflexive. 
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4.4.5 Ethics 

This study protocol gained approval from the NHS Health Research Authority 

(20/HRA/4147) for the prescriber (GP) group. For the pharmacist and patient groups 

ethical approval was given by The Research Ethics Approval Committee for Health 

(EP 19/20 069) at University of Bath. 

4.5  Results  

The data analysis identified five key themes that pertained to the design and 

implementation of PGx testing service in community pharmacy, namely:  

• In principle receptiveness;  

• Appreciation of the benefits; 

• Lack of implementation resources;  

• Ambiguity about implications for implementation; 

• Inter-professional relationship challenges. 

These five themes will be presented and discussed with illustrative quotations using 

the following codes: GP participant = GP, Pharmacist participant = Ph, Patient 

participant = P and the corresponding number relates to the participants’ unique 

code in the focus group that they participated in. 

4.5.1 Theme 1: In principle receptiveness  

Although PGx was a new concept to almost all participants, overall, in all three 

groups, there was a positive receptiveness to the early implementation of a PGx 

service in a community pharmacy setting.  

The receptiveness of community pharmacists was based on their competence as 

experts in medicines optimisation and a desire to be at the leading edge of 

implementation of this technological innovation. They recognised the limitations of 

the traditional “one size fits all “approach to prescribing and instinctively envisaged 

the potential benefits of personalised medicine in reduced side effects and reduced 

hospitalisation for their patients.  

I think it’s good. I think it’s futuristic. I think it’s innovative. I think it will really help 

patients, um, not only identify what they should and shouldn’t be taking, but also 

provide a more individual approach to what they are taking … the first thought I had 
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was, “That is an absolutely fantastic idea”. It’s going to save both the patient and the 

NHS a lot of – well, a lot of money and also a lot of care. So, yeah, I think it’s great 

(Ph 5). 

GPs also considered accommodating PGx testing as a natural evolution of their role 

and an additional tool in their armoury in medicines optimisation and management, 

that resonated with both their professional practice and direct feedback from their 

patients. They saw it as a potentially supportive tool in their prescribing to address 

the frustrations of patients who felt that the medicines they had been prescribed 

were not having the intended effect. 

It's something that I've not really heard about before, um, and I think definitely it's 

really interesting. And I think patients will really enjoy getting their results back. They 

might feel quite vindicated, I think, in certain cases, to have a look [laughs] (GP 4). 

The foundation of patients’ receptiveness was the twin recognition that their current 

prescriptions are based on a “one size fits all” approach and that PGx would enable 

their prescription to be tailored to the optimal medication and dose for them as an 

individual.  

It allows medical professionals to uh to-to examine that data and bring that 

information together that we all sort of desperately need, really (P 5). 

Although there was recognition and support for the benefits of PGx, patients also 

expressed concerns around future imagined PGx related scenarios relating to data 

security and the identification of future disease states including the potential impact 

on insurance premiums.  

Yeah, just thinking about it, I mean, initially, when you said it, I thought, ‘oh wow’, 

you know, ‘yeah, that is a great idea’, and then you think about it a bit deeper. And 

I’m still all for it, cos everybody else brought up the issues that I was thinking, you 

know, ‘oh, security and to do with insurance’ and things like that. But yeah, I think if 

I was given the option of it, I would have it done cos I think it’s a great idea (P 8). 

4.5.2 Theme 2: Appreciation of the benefits  

Moving on from an in-principle receptiveness, clear claims of the benefits of PGx 

testing were made by pharmacist and GP participant groups in two areas, for the 

NHS and for patients. 
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If a patient needs to take three medicines to control their blood pressure, but it turns 

out that two of them don’t work for that patient at all because of their genetics, 

reducing them to one… benefit to the NHS, benefit to the patient (Ph 3). 

Both pharmacist and GP groups noted that there would be benefits for the NHS. This 

would result firstly from patients being more proactively involved in their medication 

management and optimisation taking part in the discussion that the pharmacist 

would have with them about their personalised test results. Secondly, there would 

be cost savings from the avoidance of waste caused by the return, and the 

subsequent disposal of medicines that have not had the desired therapeutic effect. 

To guarantee the integrity of the medicines supply chain, any medicine that has left 

the pharmacy premises may not later be dispensed for other patients as the efficacy, 

quality and safety cannot be assured, and therefore must be destroyed (Connelly, 

2018). 

We are chucking codeine at a lot of our elderly and perhaps we're just getting a lot 

of side effects but none of the good effects (GP 3). 

Another pharmacist participant also noted the benefit to the NHS of reducing 

polypharmacy, and the resultant hospitalisation that can result.  

The second theme articulated the benefits for patient’s personal healthcare. One 

pharmacist participant referred to the NHS commissioned New Medicines Service 

(NMS), where pharmacists offer support and advice to patients taking a new 

medicine for certain long term conditions (PSNC, 2020). 

I have a number of patients who I have done NMSs on, one NMS a month for three 

months, because they’ve been trying out their medication and it didn’t work, it didn’t 

work, it didn’t work. The idea that they could skip all those intermediate steps and go 

from one that – basically just go to one that does work. They would be so relieved 

because people don’t like being messed about. They don’t like trying everything out 

all the time. If you’ve got an option to jump straight to the right answer, they’re going 

to be keen on it (Ph 3). 

In some cases, it may require amendments to a patient’s prescription before the 

optimum treatment can be identified; the opportunity for patients to be prescribed 

the correct medicine first time was clearly welcomed. The benefits of linking the NMS 

and PGx testing to improve patients’ healthcare were noted and, pharmacists were 
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starting to envisage how the PGx service could be linked to and integrated with 

existing community pharmacy services. 

Our job is to improve patient understanding, um, so we can use that to develop or 

improve patients’ health literacy. But also, what we can do is maybe integrate this 

within, uh, within other services in the pharmacy such as NMS. So, while we’re doing 

the NMS, if a medication’s not suitable, we could say, “OK, because you’ve tried these 

maybe let’s do this testing to see whether we can shed some more light on what’s 

more suitable for you” (Ph 4). 

4.5.3 Theme 3: Lack of implementation resources 

Lack of resources to deliver the service was a clear concern identified by pharmacists 

and to a lesser extent by GPs, as a barrier to implementation. Three specific concerns 

were noted: the lack of time for healthcare professionals, lack of space and a quality 

clinical environment in the community pharmacy to undertake the consultation with 

the patient and a lack of NHS drugs budget should the PGx analysis recommend a 

more expensive drug. 

The concern about limited time to deliver the service was raised by both pharmacist 

and GP participants noting how the perceived increase in workload would impact 

their already stretched roles. Such a concern is not unexpected, particularly in a post 

pandemic environment, however the expression of these concerns was also 

accompanied by evidence of a willingness to speculate as to what practical 

arrangements could be put in place to mitigate this.  

There’s a lot of challenges within the pharmacy, and just to add another service on 

top of that is going to really press you in for time, but then again if you can delegate 

the tasks effectively, then the pharmacy may have a technician, for example, that can 

take care of the dispensing and the checking (Ph 4). 

A couple of GPs were also concerned as to whether patient awareness of PGx and 

subsequent queries about the appropriateness of prescriptions might add additional 

time pressures to their workload with delays ensuing in cases where PGx testing was 

not indicated.  

Concerns were expressed by pharmacist participants about the appropriateness of 

conducting the testing in the consultation room of a community pharmacy.  
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Some pharmacies, they struggle to carry out flu jabs because of not enough space. 

There’s hardly enough space to do an MUR (Medicines Use Review). You’re sat not 

two metres away from somebody discussing their medicines, and they – if you 

brought out genome testing to them, they’d probably think, “Why on earth have they 

said that? I’m in this really poxy room with them right now, and how are they going 

to carry this out?” It doesn’t, it doesn’t seem like it’s fit,  it doesn’t seem like it’s a 

provision that will be appropriate (Ph 5). 

The final concern, raised exclusively by GPs, was that pharmacists may recommend 

a more expensive drug, or one that is not currently within their local NHS formulary.  

I suppose one of my concerns would be perhaps that the patient would then get a list 

of medications that actually were very expensive or that we, we, you know, weren't 

on our formulary (GP 4). 

4.5.4 Theme 4: Ambiguity about implications for implementation 

In addition to the participants in principle receptiveness, appreciation of the benefits 

and having a lack of resources for implementation, there was a clear theme 

surrounding the ambiguity encompassing the guidance and knowledge that will be 

required to design and deliver the service. Despite this uncertainty, all three 

participant focus groups shared their ideas and suggestions about how the service 

could be designed and implemented from their viewpoint, drawing on their 

knowledge of current systems and practices.  

Recommendations on how the service should be designed locally within healthcare 

systems were discussed and GP participants encouraged consultation with Primary 

Care Networks (PCN) and local GP champions. 

Maybe that might even be a way of generating some funding to try to make more 

efficient prescribing (GP 1). 

Both pharmacist and GP participants argued that the service should be implemented 

gradually, with a small number of patients and limited conditions, to enable the 

clinicians to gain confidence in delivering the service and for fear of them becoming 

overwhelmed. There were also shared concerns that a major launch across multiple 

settings for all patients and several conditions could be counterproductive initially 

whilst pharmacists and prescribers familiarised themselves with the testing service. 
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So, soft launch for everyone to get used to it and, and to make sure that it works and 

that communication lines are in, and just some gentle suggesting before it becomes 

a, you know, a big poster in the window saying get your pharmacogenomics done 

here (GP 7). 

Another uncertain element was how results should be stored, both location and 

format. When asked where the test results should be stored, for example on GP 

computer system records, in the pharmacy Patient Medication Record (PMR) or by 

the patient themselves, there was some consensus by patients that the record 

should be held by their GP, along with all their other health and medical records, and 

at the same time accessible to the pharmacist. In principle, this is how the NHS 

summary care record (SCR) works whereby the community pharmacist has full 

“read” access to all patients’ health records, although currently no “write” access. 

(NHS Digital, 2021). 

And as far as I’m concerned, that – you know, the-the doctor should keep hold of that, 

I don’t – shouldn’t have to carry it around in my breast pocket (P 1). 

In addition, there was significant input from all the participants concerning how to 

design the content, language and format of the results. Both GP and patient 

participants were concerned about receiving complex information and both 

requested focussed and concise data. 

So, I think that probably if you gave us the information in a relatively simple – either 

number needed to treat or percentage efficacy – then actually, that probably would, 

would be all the information we needed, um, as long as it was specific for that 

condition (GP 1). 

There were also some doubts as to when in the patient pathway would be most 

appropriate to conduct the testing; there was some consensus with both the 

pharmacist and GP participants linking it to the prescribing of a new medicine, and 

in particular when the pharmacist conducts the NHS commissioned New Medicines 

Service (PSNC, 2020).  

I think that'd be a perfect time to do it, because if you're starting a new medication 

and you're planning on them reviewing the impact of that in a, in a few weeks' time, 

having that information at your – at that point - particularly, you know, I can imagine 

if you are starting an antidepressant drug and the patient's coming back to you and 
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says that hasn't done anything - that would be a great time to know whether that's, 

uh, a biochemical issue or whether it's a diagnostic issue, or you know, whether 

you've selected the, the right, uh, treatment modality at all (GP 5). 

Perhaps unsurprisingly, in line with current narratives about the pressure on the NHS 

and its relationship with private providers, all participants were concerned about the 

cost benefit of the service, with further uncertainty if patients would self-fund and 

its affordability if it were a private service, and if not commissioned by the NHS, could 

it lead to further increasing health inequalities?  

The cost for me is, is quite important. Who’s going to pay for the test? (Ph 10). 

In addition, several concerns were raised by the GP participants regarding doubts 

about the accuracy of the test, as they were unsure about the sensitivity and 

specificity. 

Um, what are the stats behind it? If it's 100% that, that gene sequence means that 

that medication won't work and this one will, or is it 50% this one will and the other 

one won't? (GP 8). 

GP participants suggested knowledge they would need and information that they 

would require to support pharmacists delivering the service, focussing on clarity of 

the information that the pharmacist would be providing them.  

I'd probably want to know for that specific medication, what other medications 

would you be looking at as alternatives to the ones that that patient can't have. 

Because, you know, we talk about GPs, we do trial and error medicine, and a lot of 

the time I'll just start a patient on a medication, they'd feedback it's not working; 

we'll try another one (GP 8). 

Patients also requested some background information knowledge to dispel myths, 

particularly surrounding the security of their data, and to give them confidence in 

the service.  

I think the first thing in my experience of-of data-related issues is, the first thing 

people are going to want confidence is their data is protected (P 6). 

Furthermore, pharmacists acknowledged the importance of clear and concise 

information for their patients, considering any health literacy challenges.  
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I think patients’ understanding of the science is a huge hurdle. Um, you know, 

enzymes that help you process different medications and how that’s linked to your 

genes and how that links to what medicines are more suitable, is quite a scientifically 

complex thing to try and explain to people. Um, and then it’s kind of how the tests 

would be done with the patients once they’ve kind of crossed that (Ph 9). 

Finally, both pharmacist and GP participants raised concerns about whether they had 

appropriate knowledge for effective clinical decision making, many of whom had not 

had any training since graduating from University or as part of any post graduate 

education.  

I'm of an era where my, you know, genetics is almost alien to me now, because my 

genetics training [laughs] was, was, was over 30 years ago when I had any formal 

genetics training … and I think a lot of us probably don't have huge, huge knowledge 

base on that, so I think it's probably quite, quite a wide range of training that we'd 

need to make us feel comfortable in it (GP 7). 

4.5.5 Theme 5: Inter-professional relationship challenges 

Delivery of a PGx service requires a new or additional pattern of inter-professional 

interactions between the prescriber and the pharmacist. There were several areas 

of concern about this. Firstly, there was a concern from pharmacist participants that 

their suggestion of PGx testing may be considered by patients as undermining their 

GP. The pharmacist participants were suggesting that the drug or dose prescribed by 

the GP may need to be adjusted could be experienced as very threatening to long 

established relationships of trust between patient and doctor.  

I’ve had patients walk in and say, “The doctor told me to get this” and you’re looking 

at them and going, “No, that’s really not the best idea for you,” but the doctor told 

them and they’re going to stick with what the doctor said. I normally find with my 

patients that is normally those in the over 70s, over 80s category (P 3). 

This potential area of concern was not mentioned by GPs and patients.  

Secondly, several challenges to a good working relationship between the pharmacist 

and prescriber were identified. For the service to be a success for the patient, the 

relationship between the pharmacist and GP to work in partnership, to 

collaboratively deliver this service, is essential.  
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I can see that being a-an issue both ways, one of the GPs feeling the pharmacists are 

stealing some of their roles; likewise, the, the pharmacist potentially being paid for 

work that the GPs have already been paid to offer, and the NHS turning round and 

saying actually, you shouldn't be being paid for this (GP 1). 

Broadly the GP participants were supportive of receiving recommendations for a 

change in their patients’ prescription. However, GP participants drew on other areas 

of interaction with pharmacists as the context for their concern that 

recommendations from the pharmacist are made in a constructive manner, that is 

with a suggestion for a clear alternative rather than coming with a problem, not a 

proposed solution. 

It, it's easy to accept that kind of recommendation as long as it comes in a 

constructive way. So, we're very used to getting dozens of contacts from pharmacists 

saying, uh, vitamin x capsule isn't available today, please prescribe alternative but 

[they] don't tell us what the alternative is. That's a, that's a daily, hourly event, you 

know. Uh, something's out of stock, please prescribe alternative. What have you got; 

you know? … And then it's very easy to, to respond, I think (GP 5). 

Pharmacist participants were equally concerned about effective communication 

how best to deliver this. Some were anxious approaching GPs with proposed 

recommendations of treatment for fear of the response.  

And it means that you’re going to have to talk to the prescriber and put a case to 

them to say, “I’ve done the genomics test on your patient, and you’ve prescribed the 

wrong thing.” Now, think of the relationship between the patient and the GP. You 

know, that’s a very fraught area. You can’t ring up a GP and say, “You’ve given 

effectively a medication to someone that’s causing them side effects or is 

inappropriate.” That’s a very difficult discussion you’re going to have (Ph 8). 

Conversely, other pharmacists were more positive and even saw this as an 

opportunity to build improved clinical relationships within the primary care team. 

Pharmacists that already have good collaborative working interactions with their GPs 

may find this conversation easier than those who have maintained a more 

hierarchical relationship.   

It’s more about a liaison, more information feeding back. GPs love more information. 

I don’t see any issues with this at all (Ph 3). 
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4.6  Discussion 

A summary of the five themes, classified as enablers for or barriers to 

implementation is illustrated in Table 9. 

Table 9: Summary of themes  

Enablers  Barriers 

In principle 
receptiveness  

Appreciation 
of the 

benefits  

 
Lack of resources 

for 
implementation 

Ambiguity about 
implications for 
implementation 

Inter-
professional 
relationship 
challenges 

 

4.6.1 Enablers for implementation 

The in-principle receptiveness by all three stakeholder groups serves as an initial 

encouragement for implementing a PGx testing into UK pharmacy practice and a 

sound foundation on which the co-design of this healthcare service can be built. This 

is not a clear green light to go ahead however, the in-principle buy in was at a high 

level and largely decoupled from considerations of service delivery processes. 

Furthermore, receptiveness was not unconditional; in particular patients defaulting 

to data and privacy concerns. Any design of a PGx service needs to robustly address 

these concerns to remove any barriers to implementation as any issue, however 

small, could make the difference between a patient agreeing to participate in the 

service or not. This receptiveness was also reported in previous research (Ferreri et 

al., 2014; Moaddeb, Mills and Haga, 2015) with patients showing an interest in the 

service, high levels of participation and an overall comprehension of their test 

results. Pharmacist’s willingness and confidence to deliver the service was also 

reported (Petit et al., 2020) although interestingly GPs could also see PGx testing as 

part of their role. This could be a legacy view though as more testing and vaccination 

services are now undertaken by community pharmacists as part of their extended 

clinical role. 

The healthcare professional groups showed an appreciation of the benefits for the 

NHS and for patients; a clear enabler for establishing a PGx testing service. There 

were perceived benefits, mainly from pharmacists to the introduction of a PGx 

testing service in community pharmacy, ranging from system wide benefits for the 

NHS to individual patient benefit in terms of improved health literacy, taking 
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responsibility for their own healthcare and improved outcomes. Interestingly, there 

was a lack of concrete benefits noted by GPs and an absence of benefits noted by 

patients; this is important to note as part of any service design.  

4.6.2 Barriers to implementation 

Understandably, the lack of resources for implementation in a post pandemic world 

was highlighted and identified as a barrier to implementation in several areas: time, 

quality space and budgets. It is important that careful attention is paid to each of 

these areas and that solutions, whether complete or partial, are co-designed in 

partnership with those delivering the service. Previous research has indicated that 

time may not be a significant barrier suggesting that minimal time is required to 

deliver the service (Moaddeb, Mills and Haga, 2015) and that it is comparable to a 

vaccination service which pharmacists regularly deliver as part of their role (Bright 

et al., 2018). Similarly, space requirements for delivering a PGx testing service has 

been considered as the “least significant barriers” to implementation of a PGx 

service in a community pharmacy setting (Alexander et al., 2014, p.6), although no 

evidence about the quality of the clinical environment for PGx testing was 

mentioned. Most community pharmacies in the UK have invested in an appropriate 

consultation room in recent years that may be suitable for conducting this service 

(NHS UK, 2021). The perceptions of the pharmacist participants differ however, and 

it will be important to take this into account and understand what their perception 

of the shortfall in space provision is due to. Finally, limited drug budget resource 

within the UK health system is a perennial challenge, however this concern may be 

mitigated if there is an overall cost saving to the NHS, as anticipated. Certainly, all 

these concerns need to be fully understood and addressed if pharmacists are to offer 

the service to patients and GPs are to respond to pharmacist’s requests to amend 

prescriptions. 

The theme ambiguity about implications for implementation was also identified as 

a barrier to implementation. All three participant groups were both uncertain about 

many aspects whilst helpfully suggesting ideas. They acknowledged a current lack of 

knowledge, information and guidance that would be required prior to 

implementation in a UK community pharmacy setting. Despite this ambiguity, ideas 

were forthcoming from system level, through to pace of implementation, 

identification of patients, storage and format of test results and the optimum stage 
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in the patient pathway to intervene. Encouragingly, there was some consensus 

between the three participant groups, despite them all having a different 

professional or lay perspective on the service design. Pharmacist and GPs self-

confessed lack of genomic knowledge was a clear concern. Pharmacists need to have 

access to PGx knowledge training and gain expertise in interpreting the test results 

so that they can make appropriate clinical decisions. The literature also reported this 

as a concern with a recent scoping review reporting that “there is clearly a need to 

educate the profession and a need to consider if the training is included in the 

undergraduate programme or whether it is provided when pharmacists commence 

providing the service” (Rendell, Barnett and Wright, 2021, p.7955). Consideration will 

also be required to support GPs with a basic level of PGx training. One particular 

concern raised by both GP and patient participants was “what else will the testing 

reveal and what impact will this have on my insurance?”. It needs to be clearly stated 

that the testing will only report on specific drug-gene interactions. In addition, the 

UK Government and the Association of British Insurers (ABI) have agreed a voluntary 

code of practice on the role of genetic testing in insurance (ABI, 2018). Some of this 

lack of guidance was also noted in the literature with a paucity of relevant patient 

information in a user-friendly format reported (Haga, Mills and Moaddeb, 2016). 

The final theme generated from the data was inter-professional relationship 

challenges, a further barrier to implementation. The literature notes pharmacists 

reporting high levels of prescriber acceptance of recommendations for an 

amendment to the prescription (Ferreri et al., 2014), the exception being where the 

prescriber did not have knowledge about PGx testing (Papastergiou et al., 2017). With 

all healthcare roles evolving, and with pharmacists delivering more healthcare 

services e.g. medicine reviews, hypertension case finding, vaccination services and 

health checks (PSNC, 2021), there was some evidence of potential conflict both in the 

literature (Moore, Kennedy and McCarthy, 2014) and in the GP and pharmacist 

participant groups. The advent of pharmacist independent prescribers, with all newly 

qualified pharmacists gaining this qualification, will also allow pharmacists to make 

changes to medication in collaboration with GPs, but without having to seek direct 

approval. There is clearly a potential for Pharmacist and GP inter-professional 

relationships to be a barrier, and this must be carefully considered as part of the 

service design. 
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In summary, the literature reporting on the implementation of PGx testing in other 

parts of the world resonate with the five themes generated using the reflective 

thematic analysis of data from the three participant focus groups. This is encouraging 

and can form the basis of co-designing a PGx service in a community pharmacy 

setting in the UK. 

4.6.3 Limitations of the study 

Although there were a diverse group of participants from across the three key 

stakeholder groups, the numbers were small and thus the authors offer the findings 

and conclusions drawn as indicative and open to being supplemented by further 

research in this area. 

 It should be noted that none of the participants had any significant knowledge of 

PGx and none had participated in a testing service, thus their knowledge was limited 

to their personal experiences in other areas of healthcare and their views may be 

different if they had experiential practice. Whilst this is not a significant concern, the 

verbal briefing that was given to participants at the beginning of the focus groups 

may however have influenced the context for the discussion; indeed, a different 

perspective may have created a different backdrop to the discussion. Additionally, 

the study was completed in a small multiple group pharmacy chain. Community 

pharmacists practising in other settings in the UK may have different experiences 

and views, and wider research would be required to capture these ahead of 

developing and implementing a PGx service in those settings.  

4.6.4 Implications for practice 

The implications of the co-design and generation of themes from the focus groups 

mean that there is a real opportunity for the community pharmacy sector to consider 

implementation of a PGx testing service in a community pharmacy setting in the UK. 

There is a clear correlation of the outcomes of this study with the literature published 

outside the UK and therefore the results from this study could be developed to 

enable implementation of this service in the future. There is now an opportunity to 

continue utilising the participatory co-design approach in combination with 

behavioural science to identify Behaviour Change Techniques (BCTs) (Michie et al., 

2013) to operationalise this novel healthcare service, through the development of a 
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service specification for a pharmacist led PGx testing service. This window of 

opportunity is open and holds promise for the benefit of both patients and the NHS.  

4.7  Conclusion 

Having completed a co-design using Braun and Clarke’s six phase reflexive thematic 

analysis, five themes have been generated, the first two as enablers for and the other 

three as barriers to implementation.  

In conclusion, a clear story that has been generated from the data obtained from the 

three participant groups, categorised as barriers to and enablers for implementation 

and reinforced by research studies that have been completed outside of the UK. 

Evidence of a foundational level of receptiveness was noted by patient, pharmacist 

and prescriber groups, and both professional groups appreciated potential benefits 

for their patients and the healthcare system. The ambiguity surrounding the service 

for all three groups needs further clarification at a granular level as part of the service 

design. Finally, building collaborative relationships with prescribers and pharmacists 

is a challenge that requires careful consideration to ensure the benefits of this novel 

service to be realised. 
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Linking Text 

The previous chapter detailed results from the first phase of the study which used 

data capture from three focus groups followed by data analysis using reflexive 

thematic analysis to identify the barriers to and enablers for implementing a 

community pharmacy based pharmacogenomics (PGx) service in the UK. The first 

objective of this study “to identify perceptions, barriers and enablers of the service” 

has therefore been met. 

As the community pharmacist will be the key healthcare professional in offering and 

delivering this service, the results from the pharmacist focus group can now be 

analysed in further detail to identify the required behaviours using health psychology 

theory that has been developed by behavioural scientists and psychologists; the 

results from the next two phases of this study will be presented in Chapter Five and 

Chapter Six.  

Chapter Five is the second results chapter and will present the results from the 

second phase of the study which involved mapping the data from the pharmacist 

focus group onto the Theoretical Domains Framework, using the Theory and 

Techniques Tool to identify the Behaviour Change Techniques (BCTs) and finally using 

a consensus questionnaire followed by a Nominal Group Technique session to select 

the most appropriate BCTs for a draft service specification for delivery of a 

community pharmacy based PGx service in England.  

A full version of this paper is published as “Designing a theory and evidence informed 

pharmacogenomic testing service in community pharmacy in England” (Rendell et al., 

2022b). 

The discussion reflected upon the identified BCTs for an innovative community 

pharmacy service thus the Research in Social and Administrative Pharmacy Journal 

was selected as the most appropriate publication. The manuscript was submitted in  

January 2022 and following peer review was published in April 2022. 
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5.2  Abstract 

Introduction: Pharmacogenomics (PGx) uses DNA to predict an individual’s 

response to a medicine. Internationally, the delivery of PGx is frequently  via 

community pharmacies, who can take a saliva sample, send it off for analysis 

and contribute to the final clinical decision making. No similar service has been 

set up in England.  

Aim: To identify the barriers, enablers and Behaviour Change Techniques 

(BCTs) to inform a service specification for delivery of a community pharmacy 

based PGx service in England. 

Method: This qualitative co-design research study was designed in three stages 

using action-orientated theory-based frameworks and tools. The first stage 

mapped perceptions, barriers to and enablers for implementing a community 

pharmacy based PGx service, derived from a previous qualitative study onto 

the Theoretical Domains Framework (TDF). The second stage utilised the 

Theory and Techniques Tool (TATT) to link the identified TDF domain with 

corresponding BCTs. The final stage used a Delphi survey followed by a 

Nominal Group Technique (NGT) session to facilitate community pharmacists 

selecting their preferred BCTs to include in a service specification. 

Results: The existing qualitative data were mapped onto six TDF domains: 

Knowledge, Skills, Social/ professional role and identity, Optimism, Beliefs 

about Consequences, and Environmental context and resources. Forty-six BCTs 

were identified using the TATT and the consensus methods resulted in nine 

selected BCTs: Review outcome goal(s) (1.7), Information about emotional 

consequences (5.6), Pros and Cons (9.2), Social support (Practical) (3.2), 

Feedback on behaviour (2.2), Instruction on how to perform behaviour (4.1), 

Demonstration of the behaviour (6.1), Credible source (9.1) and Adding objects 

to the environment (12.5).  

Conclusion: Using a range of action-orientated theoretical frameworks and 

tools, pragmatic BCTs have been identified as part of a co-design process, 

which can now be used as the basis to develop a service specification for the 

implementation of a PGx testing service in a community pharmacy setting in 

England. 
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Key Words: theoretical domains framework · theory and techniques tool · 

behaviour change techniques · nominal group technique · delphi method   

5.3  Introduction 

Pharmacogenomics (PGx) predicts an individual’s response to drugs using DNA 

testing. PGx is the study of responses of patients to medication based on their 

genomic profile, and “enables the evaluation of some specific genetic variants 

responsible for an individual’s particular drug response” (Ahmed et al., 2016, p.298). 

Furthermore, it is a specialism of personalised medicine that uses genomic 

information from an individual’s DNA to predict their response to drugs (Vogenberg, 

Barash and Pursel, 2010). Supporting the delivery of personalised medicine, PGx can 

be used to reduce the likelihood of adverse drug events and increase the likelihood 

of the best therapy and dose being selected first time and move medicine and 

pharmacy away from a traditional “one size-fits-all” approach to one in which 

medicines and doses are tailored to the individual.  

Some patients may require a higher dose, some a lower dose and others a different 

medication altogether. Healthcare professionals in Norway can already test patients 

for 150 drugs using PGx testing in routine care (Wright and Bhatt, 2018). In a recent 

research study in England, it was estimated that there may be an actionable drug-

gene interaction for one fifth of prescriptions for newly prescribed medicines, 

requiring a change of medication or dose, and this could affect one in ten of all 

patients taking a new medication (Youssef et al., 2021). In the future PGx could be a 

cost effective alternative to the current “one size fits all” approach; it has been 

introduced and researched into community pharmacy as a pharmacist-led service in 

the Netherlands (van Der Wouden et al., 2019), Canada (Papastergiou et al., 2017; 

McCarthy, 2017; Bright et al., 2018) and USA (Ferreri et al., 2014; Moaddeb, Mills and 

Haga, 2015; Haga, Mills and Moaddeb, 2016; Romagnoli et al., 2016; Mills and Haga, 

2018; Berenbrok et al., 2019), but not yet in England. In a recent scoping study of how 

PGx services across the world can inform the design and implementation in England, 

it was identified that “for such services to work well they need patient interest, 

pharmacist engagement, training and supporting information for pharmacists and 

prescriber acceptance of recommendations for any changes to patients’ 

prescriptions” (Rendell, Barnett and Wright, 2021, p.7955). Hindi, Schafheutle and 
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Jacobs (2019, p.1) identified that the convenience and access of community 

pharmacies was superior compared with GP clinics for pharmacy services including 

“management of minor ailments, medication reviews and routine check-ups for well 

managed long-term conditions”. In fact, community pharmacists are the final 

healthcare professional that a patient sees before starting new medicines making 

them ideally located to provide a PGx testing service.  

Designing a PGx service for community pharmacy is a complex intervention. The UK 

Medical Research Council (MRC) recommend the use of theory to inform complex 

intervention design (MRC, 2019). Relevant frameworks and tools have been 

developed by behavioural scientists and implementation researchers. The TDF is used 

to identify the barriers and enablers associated with intervention implementation, 

whilst the Behaviour Change Technique Taxonomy v1 (BCTTv1) provides an evidence-

based approach to identifying interventions to address the barriers and enablers. The 

TDF is a comprehensive framework which is a synthesis of theories and theoretical 

constructs. It was created by behavioural scientists and implementation researchers 

using a consensus process (Michie, S. et al., 2005) and was later further revised and 

validated (Cane, O’Connor and Michie, 2012). This revised framework known as 

TDFv2 consists of 14 domains of behaviour that broadly includes the key mechanisms 

of action (MoA) that influences healthcare professionals’ behaviours, e.g., 

Knowledge, Skills, Social influences and Goals. The BCTs are the active ingredients of 

an intervention and “the processes through which behaviour change occurs”, and 

influencing the behaviour are the “mechanisms of action” (Connell et al., 2019, 

p.708).  

The TDF has been linked to the TATT, which links the identified theoeretical domains 

with the appropriate BCTs from the taxonomy of behaviour change (Centre for 

behaviour change UCL, 2021). Determining the relevant domains enables 

identification of the relevant BCTs which have evidence for changing behaviour within 

those domains. There is a need for the target audience of community pharmacists to 

then select from the range of BCTs. Additionally, consensus methods can be used to 

select the most appropriate BCT for implementation (Harvey and Holmes, 2012).  

The use of multiple action-orientated and theory-based research frameworks and 

tools can be deployed pragmatically to ensure the most appropriate behaviours can 

be identified to inform the design of a service specification for a complex 
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intervention in this novel area of medicine in a community pharmacy setting in 

England.  

5.3.1 Aim of research 

To identify the barriers, enablers and BCTs to inform the delivery of a service 

specification for delivery of a community pharmacy based PGx service in England.  

5.4  Methods 

5.4.1 Study context and design 

The study was designed in three stages using action-orientated research frameworks 

and tools. The first stage involved mapping themes reported in a previous qualitative 

study by the authors. Two of the themes were enablers: In-principle receptiveness 

and Appreciation of the benefits. The other three themes were barriers: Lack of 

implementation resources, Ambiguity about implications for implementation and 

Inter-professional relationship challenges (Rendell, Barnett and Wright, 2022). The 

Ambiguity about implications for implementation theme was further divided into 

three sub-themes: Lack of guidance to design the service, Lack of knowledge for 

service delivery and Lack of knowledge for clinical decision making. These themes 

were mapped onto the TDF to identify the Mechanisms of Action (MoAs). The second 

stage involved using the TATT to link the MoA of the behaviour with the Behaviour 

Change Technique (BCT). The final stage involved using a Delphi survey followed by 

a Nominal Group Technique (NGT) session to enable community pharmacists to 

select their preferred BCTs to incorporate in a service specification for a PGx testing 

service in a community pharmacy setting in England. The method for each stage will 

be described separately.  

5.4.2 Stage one  

Map perceptions, barriers and enablers from a previous qualitative study 

onto the Theoretical Domains Framework.  

As part of a recent study in England, a focus group was held with community 

pharmacists (n=10) to establish their first thoughts on PGx, the benefits, concerns 

and challenges, and any resources that would be required to set up this service in a 

community pharmacy setting in England (Rendell, Barnett and Wright, 2022). Using 
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the six phase reflexive thematic analysis approach (Braun and Clarke, 2006; Braun 

and Clarke, 2021), barriers to and enablers for implementation of a PGx testing 

service in a community pharmacy setting were inductively generated (Rendell, 

Barnett and Wright, 2022). The data from the focus group were mapped onto the 14 

domains of behaviour of the TDFv2. The mapping was completed using the inductive 

codes and themes generated from the thematic analysis by one researcher (TR). 

5.4.3 Stage two 

To identify behaviour change techniques using the theory and techniques 

tool  

The identified MoA from the TDFv2 were mapped onto the TATT to identify potential 

BCTs (Centre for behaviour change UCL, 2021). BCTs with a link to the TDF domain 

and those that were inconclusive or had a marginal link were highlighted.  

5.4.4 Stage three 

To select behaviour change techniques using consensus methods for the 

service intervention 

For this stage, pharmacist participants were purposively sampled as experts in the 

implementation and delivery of a range of community pharmacy services and 

representing a diverse range of gender, experience, roles, geography, setting and size 

of business. Expressions of interest were sought through personal invitation and 

consent to participate in the study was obtained. For each identified barrier to and 

enabler for implementation, one or two BCTs were identified to support prioritisation 

of BCTs for inclusion in a service specification. Each BCT was rated using evaluation 

criteria with the acronym APEASE (Acceptability, Practicability, Effectiveness, 

Affordability, Side-effects, and Equity) and selected through a robust voting process, 

consensus for each BCT only being achieved when 80% participants agreed to all six 

APEASE criteria. 

Following the identification of the BCTs, a sifting process was completed by two of 

the researchers (TR and SS) to eliminate duplicate BCTs and those that were 

inappropriate for the intervention in a community pharmacy setting. The sifting 

process also reduced the burden on participants in the consensus process to ensure 

quality consideration for the remaining BCTs (Scott, S. et al., 2020). An online survey 
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was developed using the Momentive Inc® platform (SurveyMonkey, 2021) and 

piloted to ensure clarity of understanding. Deploying the Delphi method, the survey 

was presented to the pharmacist participants (n=11) over two rounds of voting using 

modified APEASE criteria for maximum understanding. Examples of each BCT were 

given to contextualise the behavioural theory language into everyday community 

pharmacy parlance for the participants (Appendix 15). Following the first round of 

voting  all results were presented back to participants with a second round of voting 

on those where there was no consensus in the first round (Appendix 16). 

Following two rounds of individual voting, an online consensus group was convened 

using the Microsoft® Teams platform to comply with Covid-19 social distancing 

regulations (UK Government, 2020c). A modified NGT was utilised with the consensus 

group reviewing their first two rounds of online voting, discussing those where 

consensus still had not been achieved and participating in a round of ranking to 

finalise prioritisation of the most appropriate BCT for each domain of behaviour 

(Appendix 17).  

An overall summary of the study design is illustrated in Figure 17. 

 

Figure 17: Conceptual diagram of study design 

5.4.5 Data analysis  

The online surveys were analysed to identify percentage agreement for each BCT on 

each of the APEASE criteria. The bar for consensus for both rounds of voting was set 

at a relatively high level, requiring all six APEASE criteria to have agreement from 

80% participants. Partial consensus required four or five of the APEASE criteria to 

have agreement from 80% participants and any BCT with any lower consensus 

ratings were rejected. The discussion of the online consensus group was transcribed 

by an external company, Transcript Divas Limited® (Transcript Divas, 2020) into an 

anonymised orthographic transcript (Appendix 18). It was then imported into the 

data storage and analysis software Taguette® (Rampin, Steeves and DeMott, 2020) 
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and subsequently analysed to identify key activities for inclusion in the service 

specification. The identified activities highlighted examples for the 

operationalisation of each BCT. 

5.4.6 Ethics  

This study protocol gained approval from The Research Ethics Approval Committee 

for Health (EP 19/20 069) at University of Bath. 

5.5  Results  

Eleven community pharmacists participated in the consensus panel (Table 10). Three 

of the pharmacists from an earlier focus group were included to maintain continuity 

in the co-design approach being deployed in the overall study (Ph 1, Ph 2 and Ph 3). 

Table 10: Characteristics of participants in first consensus panel 

 

5.5.1 Stage one 

Map perceptions, barriers and enablers from a previous qualitative study 

onto the Theoretical Domains Framework  

The insights about the enablers and barriers from the pharmacist focus group were 

mapped onto six of the TDF domains (Cane, O’Connor and Michie, 2012) as 

Code Gender Position Setting
Years in 

Practice

Region in 

England

No of medicines 

dispensed/ month

Ph 1 M Pharmacist Manager
Community 

Parade
11 – 20 London 10,000 - 15,000

Ph 2 M Pharmacist Manager High Street 21 – 30 South West 5,000 - 10,000

Ph 3 F Pharmacist Manager Healthcentre  0 – 10 London 5,000 - 10,000

Ph 4 F
Pharmacy 

Superintendent
n/a 21 – 30 National n/a

Ph 5 F Teacher Practitioner Healthcentre 0 – 10
East of 

England
5,000 - 10,000

Ph 6 F Pharmacy Manager Healthcentre  0 – 10 South West 15,000 - 20,000

Ph 7 F Pharmacy Manager
Community 

Parade
31 – 40 South West 5,000 - 10,000

Ph 8 M Prescribing Pharmacist
Community 

Parade
 0 – 10 London 5,000 - 10,000

Ph 9 F
Regional Pharmacy 

Manager
High Street 11 – 20 South West 10,000 - 15,000

Ph 10 M
Regional Pharmacy 

Manager
Healthcentre 11 – 20 North East 15,000 - 20,000

Ph 11 M Pharmacist Manager Healthcentre  0 – 10 South East 10,000 - 15,000
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summarised in Table 11. The enabler “in-principle receptiveness” was mapped to the 

Optimism domain and “appreciation of the benefits” was mapped to the Beliefs 

about consequences domain. The two barriers, “lack of resources for 

implementation” and “lack of guidance to design the service” were mapped to the 

Environmental context and resources domain. The “lack of knowledge for service 

delivery” barrier was mapped to the Skills domain, the “lack of knowledge for clinical 

decision making” barrier to the Knowledge domain and finally the “inter-

professional relationship challenges” barrier to the Social/professional role and 

identity domain. 

Table 11: Mapping data onto Theoretical Domains Framework  

TDF Domain Enablers Barriers 

1. Knowledge     
2. Skills     
3. Social/professional role and identity     
4. Beliefs about capabilities     

5. Optimism     

6. Beliefs about Consequences     

7. Reinforcement     

8. Intentions     

9. Goals     

10. Memory, attention & decision processes     

11. Environmental context and resources     
12. Social influences     

13. Emotion     

14. Behavioural regulation     

                                                      
  

Enablers Barriers
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5.5.2 Stage two 

To identify behavioural change techniques using the theory and 

techniques tool  

As a result of mapping the associated domains of behaviour from the TDF onto the 

TATT, 25 linked Behaviour Change Techniques (BCTs) were identified in addition to 

12 BCTs with inconclusive or marginal links (Table 12).  
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Table 12: Theory and Techniques Tool 
(Centre for behaviour change UCL, 2021)  

 

As the Environment context and resources domain was mapped with two themes, a 

total of 46 potential BCTs were noted. 

Knowledge Skills

Social/prof 

role and 

identity

Optimism

Beliefs 

about 

Conse 

quences

Environ 

mental 

context 

and 

resources

1.2. Problem solving

1.7. Review outcome goal(s)

2.2 Feedback on behaviour

2.6. Biofeedback

3.1. Social support (unspecified)

3.2. Social support (practical)

4.1. Instruction on how to  perform 

the behaviour

4.2. Information about  Antecedents

5.1. Information about health  

consequences

5.2. Salience of consequences

5.3. Information about social and 

environmental consequences

5.5. Anticipated regret

5.6. Information about emotional 

consequences

6.1. Demonstration of the behaviour

6.2. Social comparison

7.1. Prompts/cues

7.2. Cue signalling reward

8.1. Behavioural practice/rehearsal

8.6. Generalisation of target behaviour

8.7. Graded tasks

9.1. Credible source

9.2. Pros and cons

9.3. Comparative imagining of  future 

outcomes

10.1. Material incentive (behaviour)

10.8. Incentive (outcome)

10.9. Self-reward

10.10. Reward (outcome)

11.3. Conserving mental resources

12.1. Restructuring the physical 

environment

12.2. Restructuring the social 

environment

12.3. Avoidance/reducing exposure to  

cues for the behaviour

12.5. Adding objects to the 

environment

13.5. Identity associated with changed 

behaviour

Links Inconclusive or Marginal Link

TDF Domains

Behaviour Change Techniques
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5.5.3 Stage three 

To select behavioural change techniques using consensus methods for 

the service intervention  

Following the mapping of the domains of behaviour onto the TATT, two researchers 

(TR and SS) undertook a sifting process which eliminated 10 BCTs from the 46 that 

were deemed as irrelevant/inappropriate for implementation in a community 

pharmacy setting (Appendix 19). Thirteen duplicate BCTs were also removed. As a 

result, 23 BCTs remained for consideration in the consensus process (Figure 18). 
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Figure 18: Sifting and removal of duplicate BCTs 
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implementatio
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implementation
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5.5.3.1 Pre workshop survey 

All 23 remaining BCTs were voted on using the APEASE criteria. Following the first 

round of voting, for nine of the BCTs, there was consensus, with over 80% of 

participants agreeing for all six APEASE criteria. These are therefore included in the 

study. For seven of the BCTs, there was only partial consensus, with over 80% of 

participants agreement on four or five of the criteria. Finally, for the remaining seven 

BCTs, there was no consensus thus they were subsequently disregarded (Appendix 

20).  

For the seven BCTs where there was partial consensus, participants completed a 

second round of voting, where they also saw the ratings and comments from other 

participants. For four of the BCTs there was subsequent consensus, thus they were 

also included. There was no consensus for the other three BCTs  thus they were 

rejected (Appendix 21). 

5.5.3.2 Workshop 

The consensus panel reviewed the 13 BCTs that gained consensus after the two 

rounds of voting. Following a discussion, and a further round of voting to rank the 

BCTs, the panel agreed to include seven and merge a further two (Table 13). 
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Table 13: Outcome from consensus panel 

Barrier/ Enabler TDF Domain BCT 
Voting 

decision 
Consensus 

decision 
 

         
 

In principle 
receptiveness  

5. Optimism 
1.7 Review outcome 
goal(s) 

Include Include  

  
    

 

Appreciation of the 
benefits  

6. Beliefs about 
Consequences 

5.3 Information about 
social and 
environment 

Include 

 

 

5.6 Information about 
emotional 
consequences 

Include Include  

9.2 Pros and Cons Include Include  

9.3. Comparative 
imagining of future 
outcomes 

Include 

 

 

   
    

 

Lack of implementation 
resources 11. Environmental 

context and 
resources 

1.2 Problem solving  Include 
 

 

3.2 Social support 
(Practical) 

Include Include  

Lack of guidance to 
design the service 

7.1. Prompts/cues Include 
 

 

12.5. Adding objects to 
the environment 

Include Include  

  
    

 

Lack of knowledge for 
service delivery 

2. Skills 

4.1. Instruction on how 
to perform behaviour 

Include 
Merge 

 

6.1 Demonstration of 
the behaviour                     

Include  

  
    

 

Lack of knowledge for 
clinical decision making 

1. Knowledge 
2.2. Feedback on 
behaviour 

Include Include  

  
    

 

Inter-professional 
relationship challenges 

3. Social/ 
professional role and 
identity 

9.1 Credible source                        Include Include  

5.6  Discussion  

Complex interventions require a theoretical and evidence-based methodological 

approach for a successful implementation (MRC, 2019). The framework and models 

deployed were all action orientated and resulted in a pragmatic outcome 

underpinned by a co-design process. Use of these theoretical framework, models and 

consensus methods has mapped enablers and barriers to identify nine Behaviour 

Change Techniques (BCTs) from which a service specification for a PGx testing service 

can now be developed.  

The first enabler was in-principle receptiveness to PGx testing and this was linked to 

the TDF domain of “Optimism”. The most appropriate BCT was identified as “Review 
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outcome goal(s)”. Historically, targets have been set for the delivery of community 

pharmacy services in England, irrespective of the size of the pharmacy, volume of 

dispensing, demographics of the local community or experience or professional 

capacity of the pharmacist. An example of this was the Medicine Use Review (MUR) 

service where all community pharmacies were set an arbitrary maximum target of 

400 patient interventions. One of the challenges of outcomes based on numbers is 

that quality may be driven down. For a new PGx service, having an outcome goal of 

optimising therapy and improving patient outcomes resulting from the PGx test, with 

pharmacists sharing and reflecting upon the service outcomes and not pursuing the 

target number of tests undertaken is desirable. There also needs to be consideration 

about measures of  the outcomes, and procedures in place for collecting the required 

data. 

The second enabler was appreciation of the benefits of PGx testing and the linked 

TDF domain was “Beliefs about Consequences”; the two preferred BCTs were 

“Information about emotional consequences” and “Pros and Cons”. In relation to the 

former, recognising pharmacists’ emotional responses surrounding the PGx service 

was seen as important, particularly as the concept of genomics is a novel area of 

medicine and pharmacists may perceive that patients will be worried if they find out 

that medicines that they have been taking may have been inappropriate. In relation 

to pros and cons, taking time to list the advantages and disadvantages of offering the 

service in their already busy schedules could change pharmacists’ views about the 

introduction of new services, rather than it just being additional workload, 

particularly in a post pandemic world of professional and commercial pressures. This 

also links to the goal of improving patient outcomes as it reinforces beliefs about 

consequences, particularly if experiences in offering and delivering the PGx testing 

services are shared by pharmacists. 

The barriers relating to lack of implementation resources and lack of guidance to 

design the service shared the TDF behaviour domain of “Environmental context and 

resources”. The first prioritised BCT for this domain was “Social support (Practical)” 

ensuring that the whole pharmacy team, peers and line managers were fully engaged 

prior to and during implementation so that they could encourage and fully support 

the pharmacist; further work to fully characterise this ‘support’ is required for a 

service specification. The second BCT was “Adding objects to the environment” and 
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recommendations included providing a suite of Standard Operating Procedures 

(SOPs), posters and leaflets.  

For the lack of knowledge for service delivery barrier, the “Skills” behaviour domain 

was mapped. Two corresponding BCTs were prioritised by the consensus group, 

namely “Instruction on how to perform behaviour” and “Demonstration of the 

behaviour”. Following a discussion, it was agreed to merge them into “Instruction and 

demonstration on how to perform the behaviour”. As most community pharmacists 

work in professional isolation, and often remotely, participants  suggestion to 

develop a suite of training materials and quick reference guides, both supported by 

short interactive videos could be beneficial to overcome any actual or perceived skills 

gap in how to confidently offer and deliver the service to patients.  

The lack of knowledge for clinical decision making was mapped onto the “Knowledge” 

domain. The linked BCT was “Feedback on behaviour” and participants felt it 

beneficial if they could receive regular summary updates and peer benchmarking 

information on PGx testing outcomes that they had completed to enable continuous 

learning and reflection in their practice. Inclusion of patient and prescriber feedback 

as a quality marker was also seen as beneficial to improving the service.  

The final barrier was the pharmacist and prescriber inter-professional relationship 

and the corresponding behaviour domain was “Social/ professional role and identity”. 

The BCT that gained consensus for this domain was “Credible source” and in practice 

participants suggested that this could be by providing the pharmacist research papers 

and testimonials from Genomics England or The National Institute for Health and Care 

Excellence (NICE) that they could share as part of an engagement pack with 

prescribers to give them confidence that the PGx testing  service was endorsed by 

professional bodies. It was also suggested that potential savings could be shared with 

prescribers to gain their interest. 

When the findings from this study are mapped against those that have explored the 

implementation of PGx services outside the UK there are some commonalities and 

also differences. Other studies also suggest the importance of effecting change 

through providing instruction as to how to perform the behaviour and adding objects 

- such as SOPs - to the environment. Other BCTs are not evident in previous work 

(Rendell, Barnett and Wright, 2021). 
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In summary, some very practical suggestions have been proposed as part of this 

collaborative co-design approach giving a pragmatic basis to produce a service 

specification for a community pharmacist led PGx testing service in England.  

5.7  Limitations of the study  

One limitation is that only a relatively small number of pharmacists participated in 

the consensus methods. Furthermore, all the participants were purposively sampled 

and were community pharmacists employed by Day Lewis Plc thus may not be 

representative of their peer group. In addition, due to the Covid-19 pandemic, the 

consensus group was held online, and a face-to-face meeting may have generated 

greater richness in the data. Finally, none of the participating pharmacists had any 

experience of PGx testing and none had any significant knowledge of genetic 

medicine or PGx; their understanding was limited to their personal experiences as a 

community pharmacist working in England and their insights may have been 

different if they had participated in or visited a community pharmacy that had 

implemented the service elsewhere in the world. 

5.8  Conclusion 

This study has used the Behaviour Change Technique taxonomy v1 (BCTTv1) to 

identify the required behaviours for a service specification for delivery of a 

community pharmacy based PGx service in England, using outcomes from a previous 

qualitative analysis (Rendell, Barnett and Wright, 2022). This has been achieved 

utilising a theoretical framework, tools and consensus methods to identify the 

desired pragmatic behaviours as part of a co-design process and achieving the aims 

of this study. There is scope and a real opportunity for a pharmacist led PGx testing 

service and it should be embraced for the benefit of both patients and the NHS at 

the earliest opportunity.  
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Linking Text 

The previous two chapters detailed results from the first two phases of the study. 

Phase One captured data from three focus groups followed by data analysis using 

reflexive thematic analysis to identify the barriers to and enablers for implementing 

a community pharmacy based pharmacogenomics (PGx) service in England. 

Subsequently Phase Two mapped data from the pharmacist focus group onto the 

Theoretical Domains Framework, using the Theory and Techniques Tool to identify 

the Behaviour change Techniques (BCTs). Finally, a consensus questionnaire followed 

by a Nominal Group Technique session were used to identify the most appropriate 

BCTs. These were then utilised for inclusion in the development of the draft service 

specification, which was prepared at the end of this phase. The second objective of 

this study “to co-design a draft service intervention” has therefore been met.  

There is now an opportunity to build on the enablers and address the barriers 

identified in Chapter Four and to understand how to operationalise the BCTs 

identified in Chapter Five. Whilst this intervention is designed for pharmacists, it will 

affect both patients and GPs, thus all three participant groups will be engaged in 

Phase Three of this study. The results from the final phase of this study will be 

presented in Chapter Six, involving a mixed participant consensus panel for critical 

comment, determining the operationalisation of the identified BCTs from Phase Two 

to develop the final service specification.  

A full version of this paper has been submitted for publication as “Co-designing a 

service specification for a pharmacogenomic testing service in community pharmacy 

in England”. 

The discussion reflected upon the co-design of a service identifying unique 

operationalisation requirements for offering and delivering a community pharmacy 

service in England, thus The International Journal of Pharmacy Practice was selected 

as the most appropriate publication. The manuscript was submitted in May 2022. 6 

 

 

 

 
6 This paper was accepted for publication in August 2022 
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6. Results Phase Three: Development of service 
specification 
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6.2  Abstract 

Introduction: Pharmacogenomics (PGx) is a novel arena of medicine that uses 

patients’ DNA to support pharmacists and prescribers selecting the most 

appropriate medicine for patients. 

Aim: To use an online consensus panel to review and validate a service 

specification for a PGx testing service in the English community pharmacy setting. 

Method: A consensus panel comprising pharmacists, prescribers and patients was 

convened to participate in a co-design process of critical comment, reviewing the 

operationalisation of Behaviour Change Techniques (BCTs) identified in a previous 

study. Panel members completed a survey prior to attending a workshop to 

discuss, agree and confirm the content for a service specification. Following the 

workshop recommended strategies for operationalisation were extracted and 

informed  a final version of the service specification. 

Results: From the consensus panel, strategies for operationalisation of the BCTs 

were identified including a pre-launch engagement event, subject matter expert 

support for healthcare professionals, provision of supporting materials and 

training requirements for clinical decision making. These were all incorporated 

into the service specification as part of the co-design. 

Conclusion: Designing a community pharmacy led PGx service using co-design 

methodology has resulted in critical feedback, ideas validation and 

operationalisation of behavioural science generated BCTs to develop a pragmatic 

service specification. This  is more likely to result in both pharmacist engagement 

to offer and deliver a community pharmacist led PGx testing service and 

prescriber acceptance of recommendations for any changes to patients’ 

prescriptions. 

Key Words: testing service · service specification 
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6.3  Introduction 

Personalised medicine is the blended application of “genetic, environmental, 

lifestyle, and other unique patient or disease characteristics to guide drug selection 

and dosage” (Elewa and Awaisu, 2019, p.97). Pharmacogenomics (PGx) is a fast 

evolving branch of personalised medicine and by 2025, the new NHS genomics 

medicine service could be incorporated into routine care (NHS England, 2020). 

Community pharmacists could be an integral part of this service, from administering 

the test, explaining test results to patients, to alerting prescribers to significant drug-

gene interactions. However, the exact interface with community pharmacists is so 

far unclear, but with ease of access and their extended role, community pharmacy 

has the potential to be the most conveniently located solution for PGx testing. 

Wright and Bhatt (2018) suggest that there is a good opportunity to implement this 

novel service in England, highlighting the opportunity of a PGx testing service to 

reduce the chances of adverse effects to a patient due to genetic incompatibility 

with their medicine, and potential to significantly improve clinical outcomes. For a 

cost of £100 (130 USD), a full clinical report for 150 drugs could be received by the 

community pharmacist, allowing them to review the patient’s medication and make 

recommendations, where appropriate, to the patient’s prescriber. 

Following a scoping study, it has been identified that community pharmacy led PGx 

services have been reported from a number of different countries including the USA, 

Canada, the Netherlands and Cyprus, although not yet in the UK. The study identified 

that “for such services to work well they need patient interest, pharmacist 

engagement, training and supporting information for pharmacists and prescriber 

acceptance of recommendations for any changes to patients’ prescriptions” (Rendell, 

Barnett and Wright, 2021, p.7955). 

This paper reports on the final part of a three phase research study to co-design a 

PGx testing service in England. The first phase utilised three separate focus groups 

of pharmacists, prescribers and patients, and using reflexive thematic analysis 

(Braun and Clarke, 2021), the barriers to and enablers for implementing a PGx testing 

service in community pharmacy were identified: (1) In-principle receptiveness, (2) 

Appreciation of the benefits, (3) Lack of implementation resources (4) Ambiguity 

about implications for implementation and (5) Inter-professional relationship 

challenges (Rendell, Barnett and Wright, 2022). 
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The second phase mapped data from the pharmacist focus group onto six domains 

of the Theoretical Domains Framework (TDF) (Atkins et al., 2017): Knowledge, Skills, 

Social/ professional role and identity, Optimism, Beliefs about Consequences, and 

Environmental context and resources. The Theory and Techniques Tool (TATT) 

(Johnston et al., 2021) was subsequently used to identify the BCTs (Michie, S et al., 

2013). Finally, consensus methods (Cramer et al., 2008) (Delphi method and the 

Nominal Group Technique(NGT)) were used to identify the most appropriate BCTs 

which were: Review outcome goal(s) (1.7), Information about emotional 

consequences (5.6), Pros and Cons (9.2), Social support (Practical) (3.2), Feedback on 

behaviour (2.2), Instruction on how to perform behaviour (4.1), Demonstration of 

the behaviour (6.1), Credible source (9.1) and Adding objects to the environment 

(12.5) (Rendell et al., 2022b). 

This study reports the final phase which involves a mixed participant consensus 

panel being deployed to gain critical comment, and to determine the 

operationalisation of the identified BCTs from the second phase to develop a service 

specification for delivery of a community pharmacy based PGx service in England.  

6.3.1 Aim of research 

To use an online consensus panel to review and validate a service specification for a 

PGx testing service in a community pharmacy setting in England.  

6.4  Methods 

A co-design panel was established and all members completed a survey followed by 

a virtual co-design workshop. 

6.4.1 Study Participants, Sampling and Recruitment 

Six pharmacists, three GPs and three patients (n=12) were included in a co-design 

panel purposively selected to represent a diverse range of gender, experience, roles, 

geography, setting and size of business. All the panel members had previously 

attended a focus group or consensus panel  in this study to maintain the integrity of 

the co-design methodology. Expressions of interest were sought through personal 

invitation based on panel member characteristics and their level of engagement in 

previous sessions.  
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6.4.2 Data Collection 

6.4.2.1 Pre workshop survey 

In preparation for the workshop, an online survey was developed which invited 

pharmacist and GP panel members to rate a range of options for operationalisation 

of the service (Appendix 22). These were each linked to a BCT selected in the 

previous phase of this study. The survey questions and the majority of options were 

derived from the pharmacist consensus panel discussion whilst a few were 

developed by the research team. For the question “What should be included in a GP 

engagement pack to overcome any inter-professional barriers?”, respondents were 

invited to provide their ideas using a free text box as the options were not clear. 

Panel members voted on those which were operationally appropriate in their 

personal experience by selecting one of four options: “must do”, “should do”, “could 

do” and “must not do”. Panel members were also asked to provide additional ideas 

or options for operationalisation of the BCT in a community pharmacy setting as free 

text. The survey was piloted to ensure clarity of understanding by three healthcare 

professionals and slightly amended following feedback for clarity (Table 14). Patients 

were not asked to contribute to the survey as many of the options were 

professionally technical in nature. To assist panel members with completion of the 

survey, additional information was provided including an example PGx test report 

and a summary of the outcomes from the previous pharmacist consensus panel. The 

draft service specification was also provided by the researcher as a template for 

discussion. 
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Table 14: Pre workshop survey questions  

 

Barrier/ Enabler BCT Survey question 
 

In principle 
receptiveness  

1.7 Review outcome 
goal(s) 

To provide positive feedback to pharmacist to 
demonstrate effective service delivery, what should 
the outcome goal of the PGx testing service be? 

 

Appreciation of 
the benefits  

5.6 Information 
about emotional 

consequences 

Pharmacists told us that patients may be worried if 
they find out that their medicines may have been 
inappropriate, and they need guidance on how to 
handle this. How should we address this? 

 

9.2 Pros and Cons 
Pharmacists told us that they would like to know the 
pros and cons of the service to encourage them to 
take part. How could we best communicate these? 

 

Lack of 
implementation 

resources 

3.2 Social support 
(Practical) 

How do we ensure the whole pharmacy team, peers 
and line managers are fully engaged prior to and 
during implementation? 

 

Lack of guidance 
to design the 

service 

12.5. Adding objects 
to the environment 

What supporting materials should be produced?  

Lack of 
knowledge for 
service delivery 

4.1. Instruction on 
how to perform 

behaviour 
What training is required to inform and demonstrate 
to community pharmacists how to offer and conduct 
a PGx test? 

 

6.1 Demonstration of 
the behaviour                     

 

Lack of 
knowledge for 

clinical decision 
making 

2.2. Feedback on 
behaviour 

What format and frequency should regular summary 
updates and peer benchmarking information on 
testing outcomes be? 

 

What do community pharmacists (and GPs) need to 
do to ensure that they have the knowledge to make 
safe and appropriate clinical decisions based on the 
report provided? 

 

Inter-professional 
relationship 
challenges 

9.1 Credible source                        

What should be included in a GP engagement pack to 
overcome any inter-professional barriers? 

 

Who should identify the need for the patient to have 
the test after the prescribing of a new medicine to 
overcome any inter-professional barriers? 

 

6.4.2.2 Workshop  

The online consensus panel was convened using the Microsoft® Teams platform. The 

rated results for each strategy for operationalisation from the pre workshop survey 

were presented to all the panel members. At the consensus panel, each barrier and 

enabler was reviewed and the respective strategy options were either selected, 

merged or deselected, with the survey results helping to inform panel members’ 

contributions. All three participant groups commented upon and shared their 

opinions on the appropriateness, applicability and practicality for each proposed 

strategy to support the enablers and address the barriers from their individual 

professional or lay perspective. 
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The discussion of the online consensus panel was transcribed by an external 

company, Transcript Divas Limited® (2020) into an anonymised orthographic 

transcript (Appendix 23). It was then imported into the data storage and analysis 

software Taguette® (Rampin, Steeves and DeMott, 2020). Finally, the different 

strategies were ascribed to the relevant healthcare professional(s) and placed in 

chronological order of service delivery to create a service specification. Quotations 

were selected for presentation in the results based on their impact to support the 

discussion. 

6.4.3 Data Analysis 

The pre workshop surveys were analysed and reported as a % score with the 

following calculation: “must do” (3 points), “should do” (2 points), “could do” (1 

point) and “must not do” (-1 point). The results were reported as a % of the 

maximum number of 27 potential points: (participants (9) X “must do” (3) = 27). 

Those options achieving an average weighting of 65% or above were included for 

discussion at the consensus panel (Diamond et al., 2014). 

Following the consensus panel, the verbatim transcript was analysed, and at each 

point of consensus the recommended strategy options and comments for 

operationalisation were extracted and included in the final version of the service 

specification. 

6.4.4 Ethics Approval 

This study protocol gained approval from the NHS Health Research Authority 

(20/HRA/4147) for the prescriber group. For the pharmacist and patient groups 

ethical approval was given by The Research Ethics Approval Committee for Health (EP 

19/20 069) at the University of Bath. 

6.5  Results 

6.5.1 Pre workshop survey 

Options for inclusion in the service specification were rated by all pharmacist and GP 

panel members (n=9) using the online survey and are summarised in Table 15. The 

option that most panel members selected as “must do” was written guidance/ 

Standard Operating Procedures (SOPs) for pharmacists on how to offer and perform 
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the test whilst the option that most panels selected “must not do” was using the 

number of tests completed as the outcome measure for the PGx service. 

Table 15: Results from pre workshop survey 

 

 
 

6.5.2 Workshop 

Pharmacists, prescribers (GPs) and patients (n=12) participants who were invited 

attended the panel meeting (Table 16) and a good mix of diverse characteristics was 

noted. 

Weighting 

%
Must do

Should 

do
Could do

Should 

not do

Number of tests performed 30% 1 1 5 2
% patients satisfied with the service 67% 3 3 3 0

Proportion of patients for whom an intervention is made 85% 5 4 0 0

Written information on how to manage this 93% 7 2 0 0
Video of GP explaining how they would manage it 63% 4 2 2 1

Video of patients stating what they would want to be told and how 59% 2 3 4 0

Pharmacist given a list of Pros and Cons of offering service to the patient 70% 5 2 1 1
Pharmacists given a good quality research paper which outlines pros and cons with evidence 

provided to back them up
59% 3 3 2 1

Ask pharmacists to list the pros and cons in a workshop working with others 56% 2 2 5 0

Set up a prelaunch event to encourage engagement 85% 5 4 0 0
Provide a newsletter outlining the service 63% 1 6 2 0

Provide a free test to all key stakeholders to enable them to understand the service 56% 2 2 5 0

Introduce SOPs and ask for them to be read and signed by all pharmacy team colleagues 93% 8 0 1 0
Develop patient information leaflets, posters for pharmacy/ GP surgeries etc. 78% 5 2 2 0

Add online information on company website 67% 1 7 1 0

Written guidance / SOP for pharmacists on how to offer and perform the test 100% 9 0 0 0
Provide an instructional video for pharmacists on how to offer and perform the test 93% 7 2 0 0

Provide a free test for pharmacists to perform on themselves 63% 3 2 4 0

Case studies with answers so they can test themselves 70% 3 4 2 0
Access to a helpline which can help them when decisions are difficult 78% 5 2 2 0
Detailed pharmacogenomic training including underpinning science and how this relates to the 

information provided
74% 5 1 3 0

Online report 63% 1 6 2 0
Online portal 63% 2 4 3 0

Peer review sessions 48% 1 2 6 0

Community pharmacist 85% 6 2 1 0
General Practitioner (GP) 63% 3 2 4 0
Patient 41% 1 2 5 1

Barrier - Interprofessional relationship challenges to deliver pharmacogenomic testing 

Question - Who should identify the need for the patient to have the test after the prescribing of a new medicine to overcome any 

Enabler - In principle receptiveness to pharmacogenomic testing 

Question - To provide positive feedback to pharmacist to demonstrate effective service delivery, what should the outcome goal of the 

Barrier - Lack of knowledge for delivery of a pharmacogenomic testing service

Question - What training is required to inform and demonstrate to community pharmacists how to offer and conduct a 

Barrier - Lack of knowledge for clinical decision making 

Barrier - Lack of knowledge for clinical decision making 

Question - What do community pharmacists (and GPs) need to ensure that they have the knowledge to make safe and appropriate 

 

Barrier - Lack of implementation resources to deliver pharmacogenomic testing

Question - How do we ensure the whole pharmacy team, peers and line managers are fully engaged prior to and during 

Barrier - Lack of guidance to design the pharmacogenomic testing service 

Question - What supporting materials should be produced?

 

 

 

 

Question - What format and frequency should regular summary updates and peer benchmarking information on testing outcomes 

 

 

 

Enabler  - Appreciation of the benefits of pharmacogenomic testing

Question - Pharmacists told us that patients’ may be worried if they find out that their medicines may have been inappropriate, and 

Enabler - Appreciation of the benefits of pharmacogenomic testing

Question - Pharmacists told us that they would like to know the pros and cons of the service to encourage them to take part. How 
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Table 16: Characteristics of panel members 

 
*Size of practice: Prescribers = patient list size, Pharmacists = monthly medicines dispensed 

A summary of the discussion for each BCT is presented and discussed with illustrative 

quotations using the following codes: GP participant = GP, Pharmacist participant = 

Ph, Patient participant = P. The corresponding number relates to the panel members’ 

unique code in the consensus panel that they participated in. 

6.5.2.1 Review outcome goal(s)  

Both healthcare professionals valued quality measures over quantity. They also 

noted the importance of patient satisfaction and the benefit of a confirmatory PGx 

test result where the patients’ medication was currently suitable and required no 

amendments. It was also noted that the request for quality measures alone could be 

a lazy argument with the need for pharmacists to both engage with the service and 

deliver an agreed minimum quantity of tests in each setting following the investment 

of setting up the service . 

A league table with numbers of tests wouldn’t be the best way of doing it, but I think 

there should be some sort of minimum expectation, at least some sort of agreed 

minimum should be agreed. Because, if you’re doing the work of setting up a service 

and promoting it, there needs to be some sort of expectation (Ph6). 

Code Group Gender Role
Years in 

practice 

Age 

Group

Region of 

England
Size of practice *

Ph 1 Pharmacist F Pharmacist Manager  0 – 10 n/a London 5,000- 10,000

Ph 2 Pharmacist F Pharmacy Superintendent 21 – 30 n/a National n/a

Ph 3 Pharmacist F Teacher Practitioner 0 – 10 n/a East 5,000- 10,000

Ph 4 Pharmacist F Pharmacy Manager  0 – 10 n/a South West 15,000- 20,000

Ph 5 Pharmacist F Pharmacy Manager 31 – 40 n/a South West 5,000- 10,000

Ph 6 Pharmacist M Prescribing Pharmacist  0 – 10 n/a London 5,000- 10,000

GP 1 Prescriber M General Practitioner 21 – 30 n/a South East 10,000- 15,000

GP 2 Prescriber M General Practitioner  0 – 10 n/a South West 15,000- 20,000

GP 3 Prescriber F General Practitioner  0 – 10 n/a North East 15,000- 20,000

P 1 Patient F Patient n/a 40-60 South East n/a

P 2 Patient F Patient n/a > 60 South West n/a

P 3 Patient M Patient n/a 40-60 London n/a
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6.5.2.2 Information about emotional consequences 

As part of an engagement event, it was felt that the benefits of PGx testing could be 

enhanced by undertaking a role clarification exercise between the healthcare 

professionals. GPs reassured pharmacists that they would see an amendment to the 

prescription as a positive intervention and in no way would it undermine the GP – 

patient relationship, and that they would support pharmacists by communicating this 

view to patients. It was however acknowledged by both healthcare professionals that 

a change of medicine should not be seen as an urgent action, rather one that should 

be managed in a controlled manner with patients’ expectations being controlled 

accordingly. 

It’s not that the prescribing has been wrong, or been bad, but that the prescribing was 

regular, but we can make it better. So that-that we can personalise and enhance the 

prescribing for you with this test, to improve upon the baseline. That doesn’t have to 

be the pejorative terms, it’s not wrong prescribing or anything. It's important for the 

pharmacists to remember is that it’s the prescriber that’s liable (GP1). 

6.5.2.3 Pros and Cons  

As part of the training and the onboarding, written information on the pros and cons 

of offering and delivering the service was seen as beneficial. This included clinical 

benefits and any patient concerns relating to the use of DNA and the evolving field of 

genomic medicine. 

They’re going to read all sorts of stuff on the internet and the pharmacists probably 

need to be armed with a way of dispelling genetic (myths) (P1). 

6.5.2.4 Social support (Practical)  

A face to face engagement event was considered desirable and should be attended 

by pharmacists, their support team and GPs in a local setting. During the event it was 

expressed that there should be an opportunity for some panel members to undertake 

the test on each other for experiential learning. To maintain momentum, this 

engagement event should be followed up by ongoing and regular communication. 

In the face-to-face event, you could have each of the pharmacists doing the service to 

each other, and then actually giving each other tests, so you’re combining both in one 

(Ph6). 
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6.5.2.5 Adding objects to the environment  

Development of Standard Operating Procedures (SOPs) for healthcare professionals 

and information leaflets and short videos on the simplicity and details of the service 

for patients to view in the pharmacy, GP surgeries and online were all requested as 

resources to support the implementation. 

I liked that idea, as a patient, being shown maybe in the pharmacies and in the 

doctor’s surgery, what you have to do. Because I know I know it’s just a swab, but a 

lot of people might not know that and if it’s just a simple thing, I think that would put 

a lot of people’s apprehension at rest, if they could see it was just a straightforward 

thing like that (P1). 

6.5.2.6 Instruction on how to perform and demonstrate behaviour  

The required training for pharmacists to offer and deliver a PGx test includes written 

guidance and SOPs with a supporting short instructional video. The training should 

also form part of the engagement event and include content on having difficult 

conversations with both prescribers and patients. 

It’s not just looking at the practical training or delivering the service, it’s also giving 

them tools to learn to have difficult conversations with GPs, with patients, etc. 

because I can imagine some pharmacists will end up having to have difficult 

conversations (P2). 

6.5.2.7 Feedback on behaviour  

Upon reflection, regular summary updates with peer benchmarking were not seen as 

a high priority; reviewing individual case histories however was seen as more 

beneficial for learning. 

Summary feedback about all the tests that have been done across the town loses any 

granular detail that you get and unless there’s a major theme of something that keeps 

going wrong everywhere, or something that’s done really well everywhere, you don’t 

get much out of it. It might be better to have feedback about a case that you’ve 

intervened in where the results have been very good, where the patient’s happy and 

there’s a recognised benefit, so it’s almost if you do ten of these and one of them goes 

really well, you might learn more from that than the summary of 100 other tests (GP1). 
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To ensure pharmacists have the knowledge for appropriate clinical decision making, 

training should be illustrated by case studies and supported with clinical guidelines 

and flowcharts. Following implementation, a helpline or access to "expert" colleagues 

was also seen as beneficial by both pharmacist and GP panel members. 

Having a designated person who is an expert that we can contact would be useful. 

Having to call someone can be a bit of a nuisance. But if you could send them a 

message and they get back to you with advice, then that would be helpful (GP3). 

Regular meetings to discuss clinical outcomes were also requested by pharmacist 

panel members. 

6.5.2.8 Credible source 

The GP engagement pack should include case studies on the PGx service and include 

potential savings that could be delivered on prescribing budgets. In addition, they 

requested details of potential benefits for patients and information of the accuracy 

of the PGx test which were both referenced and evidence-based. Additionally, they 

requested guidance on how to interpret the test results supported by a clear patient 

pathway illustrating how the service works and where the GP and pharmacist 

respectively participate. They were however confident that over time, their 

confidence and competence to support the pharmacist with amendments to patients’ 

prescriptions would become part of their daily routine. 

As we roll on and move on, we’ll become more experienced with the genetics and be 

able to whittle that down to shorter consults (GP3). 

Identification of patients suitable for testing should be undertaken by both 

pharmacists and prescribers for patients on multiple medicines; patients however 

should not be encouraged to self-refer.  

If it’s ongoing, both could initiate it because patients might say to the pharmacist, 

“Oh, this is not working,”  and so it could be flagged up from either side (GP2). 

For newly prescribed medicines the pharmacist could sensitively intervene following 

delivery of the New Medicines Service (NMS). In the future, with the developing role 

of the Primary Care Network (PCN), the PCN and practice based pharmacists could 

play an increasing role in the identification of target patients. 
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A summary of the agreed strategies for inclusion in the service specification is 

presented in Table 17. 

Table 17: Summary of agreed strategies for inclusion in service specification 

Barrier/ Enabler BCT Agreed Strategy 

In principle 
receptiveness  

1.7 Review outcome 
goal(s) 

Use quality outcome measures and agree a minimum 
number of tests to be delivered.  

Appreciation of the 
benefits  

5.6 Information 
about emotional 

consequences 

Initial engagement event to include role clarification 
with all healthcare professionals. 

9.2 Pros and Cons 
Detailed benefits of PGx testing and perceived patient  
concerns for pharmacists to be provided.    

Lack of 
implementation 

resources 

3.2 Social support 
(Practical) 

Engagement event to include PGx testing for 
participants. Provide regular ongoing communication 
post launch. 

Lack of guidance to 
design the service 

12.5. Adding objects 
to the environment 

Develop SOPs, information leaflets and short videos 
to support implementation. 

Lack of knowledge 
for service delivery 

4.1. Instruction on 
how to perform 

behaviour 

Engagement event to include training on how to offer 
the service, supported by written guidance and short 
instructional video. Include role play of "difficult 
conversations" between pharmacists, GPs and 
patients. 

6.1 Demonstration 
of the behaviour                     

Lack of knowledge 
for clinical decision 

making 

2.2. Feedback on 
behaviour 

Use case studies and clinical guidance flowcharts to 
reinforce underpinning science. 

Inter-professional 
relationship 
challenges 

9.1 Credible source                        

GP engagement pack to include case studies, 
accuracy of test, potential cost savings, benefits for 
patients, and patient clinical pathway.  

Pharmacists and GPs to identify suitable patients for 
testing; patients should not self-refer. 

 

6.5.3  Service specification 

The draft service specification was developed at the end of Phase Two. Following 

feedback from the panel members in the consensus group, the final service 

specification was developed. As part of the co-design process, the researcher 

incorporated all the feedback from the pre workshop survey and the comments and 

feedback from both the professional and lay panel members in the workshop. In 

addition, learning from the literature review and scoping study detailed in Chapter 

Two and outcomes from the three focus groups and reflexive thematic analysis 

detailed in Chapter Four were also incorporated; the final service specification is 

presented in Appendix 24. A summary flow diagram for the service delivery is 

presented in Figure 19. 
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Figure 19: Flow diagram for service delivery  

6.6  Discussion 

The online consensus panel of mixed stakeholders reviewed and validated the draft 

service specification for a PGx testing service in a community pharmacy setting in 

England, enabling the final document to be produced. In setting up such a service, a 

need to address inter-professional relationships was identified as required at the 

outset, to ensure that different roles overlap, the patient had clarity as to who was 

responsible for what and that the actions of one healthcare professional were not 

seen to undermine or contradict the actions of another. 

Case based training was identified as being needed by both prescribers and 

pharmacists to increase their confidence in responding to recommendations with test 

results. Furthermore, this should be backed up by a helpline to support complex 
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clinical decision-making. Community pharmacists identified the need for some 

relatively inexpensive support materials to be created, whilst prescribers required 

evidence of consequences i.e. prescribing budget and test accuracy. 

The contribution from the mixed stakeholder group was notable not only for the 

contributions from their own professional or lay perspective, but also for a clear 

recognition of how their actions and behaviours were interdependent. Furthermore, 

the use of a mixed participant consensus panel has identified a novel approach to 

offering and delivering a PGx testing service in England, and many of these process 

suggestions could be applied to other community pharmacist led services prior to 

them being designed, developed, commissioned and implemented. 

The results however represented a relatively small number of pharmacists, patients 

and GPs who by offering to participate may already be demonstrating a positive 

attitude towards the new technology. Furthermore, all the panel members were 

purposively sampled and may not be representative of their professional or lay 

groupings. Additionally, due to the recent pandemic, the consensus panel was held 

online, and a face-to-face meeting may have generated greater depth in the data. 

Finally, none of the panel members had any experience of PGx testing and none had 

any significant understanding of genetic medicine or PGx; their knowledge was 

limited to their individual experiences.  

Some of the required intervention components had been reported previously in other 

settings e.g. access to appropriate clinical resources for healthcare professionals and 

patient friendly resources (Rendell, Barnett and Wright, 2021) however many were 

unique to the healthcare system and operating platform in the context of England.  

Both healthcare professions endorsed an engagement event prior to commencement 

of the service; whilst this is not a common practice currently, and may be a challenge 

to organise, the enthusiasm from both professional groups suggests it to be a 

worthwhile investment of their time and associated resources. Organisationally, this 

should not be ignored or categorised as “too difficult to deliver”. It was recommended 

that this should be a small local event to include training on the pros and cons of the 

service, benefits and concerns that patients might perceive and to practise offering 

and delivering the service using an actual PGx test with healthcare professionals to 

experience the patient pathway for testing. In addition, a session on role clarification 

and the communication protocol between pharmacists and prescribers was 
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encouraged; practically an ideal operating model could be developed and discussed 

at the engagement event. It could then subsequently be adapted for the needs of the 

healthcare professionals according to the infrastructure of their local system and 

reviewed and updated post launch if appropriate. Participants also requested the use 

of case studies to practise interpreting patients’ results in a safe learning 

environment. Furthermore, regular meetings to review service outcomes and discuss 

interesting case studies were identified as being necessary to provide positive 

feedback and increase confidence for both healthcare professionals. 

Other unique approaches included practical education and training on how to offer 

the service, how to interpret the reports and how to have positive interactions with 

prescribers to discuss the potential changes to the patients’ prescription in a 

community pharmacy setting. Whilst it is noted that there is a plethora of training 

from both institutes of higher education and post graduate training bodies based on 

the underpinning science of genomic medicine, in reality, the mixed participant 

stakeholder group sought practical instruction as a priority. Furthermore, a request 

for the availability of a remote subject matter expert or a telephone helpline had not 

previously been identified in the literature. Whilst GPs in the UK can access regional 

medicines information services, the teams within them may want to consider 

preparing for such PGx clinical decision making enquiries in the future. 

The request for some basic support materials included the creation of some Standard 

Operating Procedures (SOPs) for which all community pharmacies currently have 

standard templates, some patient information leaflets to provide the background and 

the patient journey for the service, brief information to dispel any myths related to 

genomics and short videos for pharmacists to support them with the implementation. 

Finally, prescribers required supporting materials with evidence of the consequences 

of the testing service i.e. the impact on their prescribing budget and overall test 

accuracy.  All of these should be relatively inexpensive to address and could ideally 

be created at a national level. 

In terms of how the service should be funded, a mix of productivity, effectiveness, 

volume and satisfaction was agreed. Traditionally, volume targets have been set for 

the “delivery of community pharmacy services in England, irrespective of the   of the 

pharmacy, volume of dispensing, demographics of the local community or experience 

or professional capacity of the pharmacist” (Rendell et al., 2022b, p.3834). Whilst 
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such a remuneration model results in efficient service delivery, this can sometimes 

be at the cost of quality and therefore a model which pays for delivery whilst 

encouraging quality was preferred (Wright, 2016). The inclusion of general 

practitioners in the workshop may account for this, as their remuneration model 

incentivises both delivery and outcomes. The creation of a different remuneration 

model for a PGx service would therefore require careful consideration in the UK, given 

the misalignment between the community pharmacy and general practice contracts 

within the national health system.  

6.7  Conclusion 

With an underpinning theoretical framework, this study has used a consensus panel 

of mixed panel members to identify the operationalisation strategies for the 

previously identified behaviour change techniques for a service specification for 

delivery of a community pharmacy based PGx service in England. All of the critical 

feedback, ideas validation and suggestions have been incorporated into a final service 

specification. 

The next steps would be to test this service model on a small scale to ensure that it is 

acceptable and practical to stakeholders. Feedback should then be sought on all 

elements to enhance its effectiveness. With no evidence for effectiveness, cost-

effectiveness or safety of a pre-emptive PGx testing service model of this nature the 

authors would recommend a future feasibility study, commissioned by one of the 

new Integrated Care Systems (a reasonably sized primary care organisation in 

England), followed by a definitive trial if appropriate. Such evidence would then 

enable the government to decide whether the service provides appropriate value to 

patients and the health system to enable it to be funded. 
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Linking Text 

The previous chapters detailed results from the three phases of the study. Phase One 

captured data from three focus groups followed by data analysis using reflexive 

thematic analysis to identify the barriers to and enablers for implementing a 

pharmacogenomics (PGx) service in a community pharmacy setting in England. Phase 

Two mapped data from the pharmacist focus group onto the Theoretical Domains 

Framework, using the Theory and Techniques Tool to identify the Behaviour Change 

Techniques (BCTs) and consensus methods were used to identify the most 

appropriate BCTs for inclusion in the development of the draft service specification. 

Phase three involved a mixed participant consensus panel for critical comment, 

determining the operationalisation of the identified BCTs from Phase Two to develop 

the final service specification. The third objective of this study “to review and validate 

a service specification for a PGx testing service in a community pharmacy setting in 

England” has therefore been met. 

Chapter Seven is the final chapter in the thesis for this doctoral research which aimed 

to inform the design of a PGx testing service in community pharmacy in England. This 

chapter will commence with a summary of the results of this pragmatic, action-

orientated and co-designed research and will be presented corresponding to the 

recommended stages and steps for intervention design (Michie, Atkins and West, 

2014). This will be followed by an update to the literature following publication of the 

scoping study (Chapter Two) which covers the period of September 2020 – April 2022, 

reflections on the implications of a PGx service in community pharmacy for policy and 

practice, anticipated challenges to implementation of the service, the overall 

limitations of this study, equality, diversity and inclusion considerations and 

recommendations for future research. Finally, the researcher will give a reflexive 

account of his experience of conducting this research and provide a final conclusion. 
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7. Discussion and Conclusion 

7.1 Summary of results 

As noted in Chapter One, the Medical Research Council (MRC) framework which 

supports researchers with developing and evaluating complex interventions, 

consists of four phases: development, feasibility, evaluation and implementation 

(MRC, 2019). The development phase is achieved by a three stage process: 

identifying the evidence, identifying and applying an appropriate theory and 

modelling the process and outcomes (Craig et al., 2008). Whilst the MRC guidance is 

beneficial for guiding researchers “what” to do, it also allows the researcher to  select 

the most appropriate method on “how” to do it.  

The Behaviour Change Wheel (BCW) is one framework which provides clarity 

regarding the steps to developing a behaviour change intervention and similarly has 

three stages but involves different activities. This three stage approach is described 

in Michie, Atkins and West’s (2014) guide to designing interventions and is depicted 

in Figure 20. 

 
 
Figure 20: Designing behaviour change interventions 
(Michie, S, Atkins and West, 2014) 

The design of this study used stages one and three; stage two was redundant as the 

Theoretical Domains Framework (TDF) and the Theory and Techniques Tool (TATT) 

were deployed in place of using the COM-B to identify the Behaviour Change 

Techniques (BCTs) via the intervention functions. This deviation to Michie et al 

(2014) recommended stages and steps for intervention design was selected as the 

TATT is an updated and more contemporary tool for researchers use. The amended 
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two stage guide to designing behaviour change interventions used in this study is 

illustrated in Figure 21.   

 

Figure 21: Designing behaviour change interventions amended for this study 

The discussion for this research study will now be presented corresponding to these 

amended two stages and six steps for intervention design.  

7.1.1  Stage 1: Understand the behaviour 

The first stage is to understand the target behaviour by defining the problem to be 

addressed in behavioural terms, selecting the target behaviour most likely to result 

in a change in behaviour, to specify as accurately as possible the required target 

behaviours and finally to identify the appropriate changes to deliver the target 

behaviour; these will be presented in steps one to four. 

7.1.1.1 Step 1: Define the problem in behavioural terms 

The first step (Figure 22) involved defining the problem in behavioural terms and this 

was determined at an early stage in the study. 
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Figure 22: Behaviour change intervention Stage 1, Step 1 

Following completion of the scoping study in Chapter Two, and having used this to 

identify the knowledge gap to be addressed, the identified research question, was:  

“Can a pharmacogenomic (PGx) testing service be implemented by pharmacists in 

a community pharmacy setting in England?”.  

This is a slightly unusual study as a PGx testing service is an advancement that needs 

to happen but is not currently implemented in community pharmacy in England; this 

contrasts with situations where a service or intervention is already in place and is 

being reviewed, for example, to increase efficiency or effectiveness.  

7.1.1.2 Step 2: Select the target behaviour 

The second step (Figure 23) was to select the target behaviour and once again the 

literature review was referred to. 

 

Figure 23: Behaviour change intervention Stage 1, Step 2 
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A “long list” of target behaviours was determined, and from this list a single 

behaviour for pharmacists was derived from the literature taking into consideration 

pragmatic factors e.g., likelihood of changing behaviour, impact (positive and 

negative) that behaviour change would have on other behaviours and impact of 

behaviour on the overall outcome.  

The target behaviour identified was: 

“Pharmacists to offer the PGx testing service to patients when they have been 

prescribed a new medicine”. 

The importance of the behaviour being to “offer” the service rather than “deliver” 

was purposively selected, as the research team noted that this had been previously 

identified from their professional experience to be a barrier to the success of other 

community pharmacist led services e.g. influenza vaccinations and the New 

Medicines Service (NMS). Pharmacists’ education and training has predominately 

included the clinical elements and scientific underpinning of delivering a pharmacy 

service with minimal guidance on how to offer the service to patients in the first 

instance resulting in sub-optimal uptake. 

Interestingly as the research progressed, in addition to offering the service to 

patients prescribed a new medicine, there was also an appetite from both healthcare 

professionals (pharmacists and GPs) being supportive of pharmacists offering the 

service to those who had been taking medicines for some time. This included 

patients who were presenting with problems derived from polypharmacy or patients 

who had been prescribed a medicine for a long-term condition that was not 

controlling their condition, potentially with additional unwanted side effects.  

7.1.1.3 Step 3: Specify the target behaviour 

The third step (Figure 24) was to specify the target behaviour in terms of who, what, 

where and the context in which the behaviour is to be exhibited. 
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Figure 24: Behaviour change intervention Stage 1, Step 3 

The target behaviours were specified, as detailed in Table 18.  

Table 18: Specifying the target behaviour 

Target Behaviour 
Pharmacists to offer the PGx testing service to 
patients when they have been prescribed a new 
medicine. 

Who needs to perform the 
behaviour? 

Community Pharmacists. 

What do they need to do 
differently to achieve the 
desired change? 

To offer the PGx testing service to patients. 

To gain patient consent to the service. 

To engage and train the pharmacy team. 

To engage and train GPs. 

To make recommendations to GPs for a change to 
the patient’s prescription. 

When do they need to do it?  

When a patient presents a prescription for a new 
medicine. 

When a pharmacist or GP is concerned that a 
medicine may not be having the desired effect. 

Where do they need to do it?  In the community pharmacy consultation room. 

How often do they need to do 
it?  

Whenever the community pharmacist or their 
prescriber identify an opportunity to conduct a 
PGx test. 

With whom do they need to do 
it? 

Their community pharmacy patients. 

 

It is notable at this stage that from the research teams’ previous experience, designs 

for interventions in community pharmacy have often ended at this stage, with only 

a superficial understanding of the required behaviours for implementation. Training 

would often be developed based on the underpinning science of the service being 

delivered rather than the practical behaviours required to offer and deliver the 
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service and rarely considered the requirements of other healthcare professionals 

involved as part of the interdisciplinary team managing the patient’s healthcare end 

to end as part of a holistic care pathway.  

7.1.1.4 Step 4: Identifying what needs to change (using TDF) 

The fourth step (Figure 25) was to identify what needs to change.  

 

Figure 25: Behaviour change intervention Stage 1, Step 4 

The first part of the answer to this was presented in the results from Phase One of 

the study in Chapter Four. In summary, following the reflexive thematic analysis of 

the three separate focus groups, the analysis inductively generated five themes 

about PGx testing in community pharmacies. In-principle receptiveness and 

appreciation of the benefits were identified and designated as key enablers located 

at a macro health system strategic level. In contrast, the barriers which included lack 

of implementation resources, ambiguity about implications for implementation and 

inter-professional relationship challenges were interpreted to be at a granular 

operational procedural level.  

The TDFv2 was then used as a theoretical framework that had been developed by 

implementation researchers, synthesising 33 behaviour change theories into 14 

theoretical domains, and validated by a consensus panel consisting of 36 behavioural 

change scientists (Cane, O’Connor and Michie, 2012). This was presented in the 

results from the first stage of Phase Two of the study in Chapter Five. Seven relevant 

domains of behaviour were identified in this study (Table 11). The enabler “in-

principle receptiveness” was mapped to the Optimism domain and “appreciation of 

the benefits” was mapped to the Beliefs about consequences domain. The two 
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barriers, “lack of resources for implementation” and “lack of guidance to design the 

service” were mapped to the Environmental context and resources domain. The 

“lack of knowledge for service delivery” barrier was mapped to the Skills domain, 

the “lack of knowledge for clinical decision making” barrier to the Knowledge 

domain and finally the “inter-professional relationship challenges” barrier to the 

Social/professional role and identity domain.  

7.1.2 Stage 2: Identifying content and implementation options 

Once the intervention options had been identified, the second stage was to identify 

the content and implementation options. In practice, this meant identifying the 

relevant BCTs for this study and the operationalisation of them for offering and 

delivery of the PGx service.  

7.1.2.1 Step 5: Identifying behaviour change techniques (using TATT) 

The fifth step (Figure 26) was to identify the relevant BCTs from the potential BCTs 

selected previously and this was presented in the results from the second stage of 

Phase Two of the study detailed in Chapter Five. 

 

Figure 26: Behaviour change intervention Stage 2, Step 5 

The identified domains from the TDF were mapped onto the TATT to identify 

potential BCTs (Centre for behaviour change UCL, 2021). Potential BCTs with a link 

to the TDF domain and those that were inconclusive or had a marginal link were 

highlighted; 46 potential BCTs were identified. A sifting process was then undertaken 

which eliminated 10 BCTs that were deemed as irrelevant/inappropriate for 

implementation in a community pharmacy setting. Thirteen duplicate BCTs were also 

removed. As a result, 23 potential BCTs remained. 
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Subsequent to the mapping of the behavioural domains from the TDF onto the TATT, 

and the sifting process to eliminate BCTs that were irrelevant or inappropriate, the 

remaining 23 potential BCTs were reviewed by a pharmacist participant consensus 

panel and this was presented in the results from the third stage of Phase Two of the 

study detailed in Chapter Five. Following use of two consensus methods (Delphi 

survey and Nominal Group Technique (NGT)), eight relevant BCTs were prioritised to 

inform a service specification for implementation in community pharmacy in 

England, namely: 

• Review outcome goal(s) (1.7); 

• Information about emotional consequences (5.6);  

• Pros and Cons (9.2);  

• Social support (Practical) (3.2);  

• Feedback on behaviour (2.2); 

• Instruction on how to perform (4.1) and demonstrate the behaviour (6.1); 

• Credible source (9.1); 

• Adding objects to the environment (12.5). 

7.1.2.2 Step 6: Identifying mode of delivery 

The sixth and final step (Figure 27) was to identify the mode of delivery and this was 

presented in the results from Phase Three of the study in Chapter Six. 

 

Figure 27: Behaviour change intervention Stage 2, Step 6 

A mixed participant consensus panel was convened reviewing the operationalisation 

of the eight remaining BCTs. They discussed, agreed and confirmed the desired 

content for a service specification including a pre-launch engagement event, subject 
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matter expert support for healthcare professionals, supporting materials, training 

requirements for clinical decision making and finally measurement and review of the 

service post implementation. Finally, these modes of delivery were all incorporated 

into the final service specification. 

In summary, using the two stages of intervention design, understanding the required 

behaviour and identifying content and implementation options, a service 

specification for a PGx testing service in a community pharmacy setting in England 

has been co-designed. 

7.2  Updated literature review 

Chapter Two consisted of the scoping review of relevant literature and was published 

in the Pharmaceutical Journal (Rendell, Barnett and Wright, 2021). The manuscript 

included all relevant papers that were identified using the search criteria with no date 

limits on eligibility for inclusion up to September 2020. To ensure that this thesis 

considered all relevant research papers published up to the date of submission, an 

additional search was subsequently completed using the date range September 2020 

to April 2022. Relevant studies were identified using the PubMed, Embase and Web 

of Science databases. Search terms once again included ‘Pharmacogenomics’ OR 

‘Pharmacogenetics’ AND ‘Community Pharmacy’. Figure 28 details the decisions 

made to determine the eligible papers from the literature review search where eight 

papers were identified. The papers were a mix of reviews of the literature, and 

exploratory and evaluative research. 
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Figure 28: Results from recent literature review search 

Two of the papers were reviews; one a scoping review and the other a systematic 

review. Concurrent to the scoping review undertaken for this study, Hayashi, Hamdy 

and Mahmoud (2021) completed a similar exercise in Alberta, Canada, reporting 

comparable results with recommendations including the requirement for community 

pharmacists to increase their knowledge, the importance of the professional 

relationship between the prescriber and pharmacist and the introduction of clinical 

decision software to enable a successful implementation in pharmacy practice. A 

systematic review was conducted by researchers in England and the authors 

concluded that “the actual introduction of PGx will require reorganisation with 

decision support tools to aid use of PGx in primary care, with a clear delegation of 

roles and responsibilities between general professionals and pharmacists 

supplemented by a local pool of experts”. Furthermore, they identified that any 

educational materials should include the explanation of the benefits of offering the 

service to patients including the reduction of adverse drug reactions (ADRs), a 

reduction of trial and error prescribing and a reassurance that PGx is complementary 

to rather than a replacement of current decision making in prescribing (Qureshi et al., 
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2021, p.135). The importance of training, inter-professional relationships, role 

clarification and the requirement for a helpline or access to “expert” colleagues were 

all identified by the consensus panel in this study and incorporated into the final 

service specification. The concern about clinical decision software integration into the 

Patient Medication Record (PMR) system may require further consideration as part 

of any implementation; typically software development can take many months so an 

interim standalone solution may suffice for any initial pilots. 

Another study further reiterated concerns about software integration following a 

review of potential data requirements for a community pharmacy PGx service and in 

particular how patient’s PGx data could be integrated into current working practices. 

The authors noted that the pharmacist participants requested full integration of the 

patients’ test results into their existing electronic PMR software systems. They also 

sought alert messages for future clinical decision making in addition to “access to 

clinical PGx guidelines at the point of dispensing for drug decision-making” (Writer et 

al., 2021, p.67). 

Two further studies have reported pharmacists’ experiences and perceptions of PGx 

testing in a community pharmacy setting. Following a study in North Carolina, USA, 

researchers noted that nearly all pharmacists believed that they were qualified to 

offer a PGx service, their main concern was being appropriately remunerated for their 

professional time involved with consulting and counselling their patients on the test 

results (Haga, S. et al., 2021). In a second study in Toronto, Canada, pharmacists 

described how their inter-professional relationships, self-confidence, beliefs in the 

benefits and the environment of the community pharmacy all could affect the success 

of the implementation of a PGx service (Luke et al., 2021). 

Further research was undertaken in the UK with a paper estimating the opportunity 

for pre-emptive PGx testing using a database from a community pharmacy chain. The 

study identified that between 19.1 and 21.1% of all recently prescribed medicines for 

56 drugs involved a potentially actionable drug-gene interaction (DGI) which would 

have resulted in a proposed change of dose or drug for 8.6 - 9.1% patients (Youssef 

et al., 2021), further endorsing the case for offering and delivering this service in a 

community pharmacy setting in England. Furthermore, the authors reported that four 

pharmacogenes (CYP2C19, CYP2D6, SLCO1B1, HLA-B) account for over 95% of all DGIs 

supporting pre-emptive gene panel testing (rather than a single gene), the results of 
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which can be used throughout the patient’s lifetime across all healthcare settings. 

These results are encouraging and strengthen the opportunity for the 

implementation of a community pharmacist led PGx service in England. 

In a study of a PGx service in North Carolina, USA with 150 patients across 17 

community pharmacies, it was reported that a dose or medication change was noted 

for 9% (n=13) participants following testing (Haga, S et al., 2021). Furthermore, 97% 

(n=146) patients were satisfied with the service overall, endorsing the “in-principle 

receptiveness” theme identified following the patient focus group in this study and 

detailed in Chapter Four. 

Another study in the Netherlands demonstrated important opportunities to optimise 

prescribing, offered by panel gene PGx testing and at the point of a new medicine 

being prescribed. It was reported that 17.8% patients were advised to change their 

drug and 14.0% to amend the dose of their current medication; the authors noted 

that “pre-emptive analysis of genotyped patients showed that the majority (99.2%) 

had actionable variants”. They also reported that “delivering the service was believed 

to improve relationships with other healthcare professionals” following the 

implementation of the PGx service in the local healthcare network, with most 

pharmacists receiving positive comment (Thornley et al., 2021, p.1). This is 

encouraging as the NHS plan is to consider using a panel of pharmacogenes as part of 

their strategy to incorporate PGx testing into routine healthcare (Royal College of 

Physicians and British Pharmacological Society, 2022). 

In summary, the additional eight papers published over the last 18 months build upon 

the evidence base on the original scoping study in Chapter Two. Their conclusions 

chime with the findings of this research and are further suggestive of the likely 

positive impacts of implementing a PGx service in the UK.  

7.3  Implications for policy and practice 

The final objective for this study was to inform both the further development of a 

PGx testing service and future trial for patient benefit, and national policy in this 

area. In the early stages of developing this project there was a paucity of knowledge 

and experience in England relating to PGx being implemented by healthcare 

professionals. Four years later, a major report has been jointly published by the Royal 

College of Physicians and the British Pharmacological Society presenting their 
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findings from a joint working party (2022). The report proposes that PGx testing 

“should be deployed across the NHS to ensure all patients have an equal chance of 

being prescribed a medicine at a dose that is likely to be safe and effective for them, 

with minimal side effects”(Royal College of Physicians, 2022, para.2). The report was 

endorsed by the Royal Pharmaceutical Society (RPS) with the Director for England 

noting that “pharmacists have the knowledge, skills and abilities to provide the 

precision dosing and therapeutic drug monitoring that connects genomic testing with 

medicines optimisation, and so will play a central part in delivering the advances in 

personalised medicine that are set to revolutionise patient care” (Royal 

Pharmaceutical Society, 2022, para.4). 

The key recommendations from the report (Figure 29) will now be discussed in 

relation to the findings from this research study.  
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Figure 29: Recommendations from Personalised Prescribing report  
(Royal College of Physicians and British Pharmacological Society, 2022) 

 

The first recommendation from the report was that the implementation of PGx 

“should occur in both primary and secondary care settings, as well as in specialised 

centres” (Royal College of Physicians and British Pharmacological Society, 2022, 

p.11). Currently in England, PGx is only available in specialist settings e.g., oncology 

and rare diseases. The endorsement of access for patients in a primary care setting 

therefore recognises all of the benefits that were presented in the introduction of 

this thesis in Chapter One. This included ease of access and the extended role of the 

community pharmacists making this primary care setting the most conveniently 

located solution for PGx testing. Furthermore, community pharmacists are often the 
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last healthcare professional that a patient will encounter prior to administering their 

medication.  

The second recommendation was that PGx testing services should be funded and 

commissioned nationally rather than locally to avoid exacerbating health inequalities 

(Royal College of Physicians and British Pharmacological Society, 2022, p.11). The 

researcher’s ambition in the longer term is for PGx to be a nationally commissioned 

service as an Advanced Service and part of the CPCF. However for the cost 

effectiveness to be clearly established, and to enable early adoption, pragmatically 

implementation will initially be a privately funded service followed by commissioning 

by one of the new ICSs. The private service will however only provide insight on 

practicability and acceptability to the service provider and that patients are willing 

to pay for the service; it will only be a nationally commissioned NHS service that will 

evidence generalisability.   

The next recommendation was for PGx services to be “agile and able to work at 

pace” (Royal College of Physicians and British Pharmacological Society, 2022, p.11). 

Community pharmacy has clearly demonstrated this competency during the recent 

pandemic by designing and implementing local covid-19 vaccination centres at very 

short notice, at times with uncertainty and ambiguity, evolving and iterating the 

process as new vaccinations and cohorts of patients were introduced by the Joint 

Committee on Vaccination and Immunisation. By January 2022, over 22 million 

vaccines had been delivered in community pharmacy-led COVID vaccination centres 

(PSNC, 2022). Currently community pharmacists are delivering the spring vaccination 

programme and planning for the autumn vaccination programme (UK Government, 

2022).  

The fourth recommendation was that the implementation of PGx should be 

“accompanied by a comprehensive education and training package” (Royal College 

of Physicians and British Pharmacological Society, 2022, p.11). It was noted that 

there is an abundance of education and training materials from both institutes of 

higher education and post graduate training providers, however, the participative 

co-design approach has made it clear what was required in terms of the content of 

the training, noting that participants required a mix of the underpinning science of 

genomics in addition to practical instruction on how to offer the service, how to 

interpret the PGx reports following testing and how to have positive discussions with 
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prescribers to approve the potential changes to the patients’ medication. Case 

studies to practise interpreting patients’ results in a safe learning environment were 

also requested by both pharmacist and GP participants. 

The next recommendation was to provide support for healthcare professionals as an 

enabler for the PGx service as it is implemented, including expanding roles (Royal 

College of Physicians and British Pharmacological Society, 2022, p.11). In line with 

this, there are an increasing number of pharmacist prescribers in the profession 

whose advanced education and training will support the requirements for a PGx 

testing service. In October 2020, of all the pharmacists on the General 

Pharmaceutical Council’s register in Great Britain, 20% (n=11,698) were recorded as 

having an independent prescribing qualification (General Pharmaceutical Council, 

2021a). Following a review of the standards for the initial education and training of 

pharmacists, pharmacists registering from 2025 will be qualified as independent 

prescribers at the point of registration (General Pharmaceutical Council, 2021b). As 

a result, referral to a GP may be required on fewer occasions and this opens up 

significant opportunities for pharmacist prescribers to be able to make amendments 

to patients’ prescriptions as part of this service. Furthermore the recommendation 

in this study suggests access to a remote subject matter expert or a telephone 

helpline should be an element added to the service specification. The sixth 

recommendation was to ensure that the PGx services should be continuously and 

iteratively evaluated (Royal College of Physicians and British Pharmacological 

Society, 2022, p.12). 

The final two recommendations were that “funding for PGx research should be made 

available” and “PGx implementation should be accompanied by clear lines of 

communication with patient representative bodies, the public and the media” (Royal 

College of Physicians and British Pharmacological Society, 2022, p.12). Both of these 

are endorsed by the research team although out of scope of this research project. 

In summary, using a co-design approach, a service specification for a PGx testing 

service based in a community pharmacy setting in England has been developed. This 

is complementary to the national report that has been published concurrently by the 

Royal College of Physicians and British Pharmacological Society. The conclusions 

from this research study are in line with and are fully supportive of all the policy 

recommendations in the document. 
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7.4  Anticipated challenges to implementation 

Whilst the service specification has been produced, there are many anticipated 

challenges to implementation, including procuring an accredited testing laboratory, 

designing training for healthcare professionals, identification of pilot settings, 

arranging engagement events, marketing of the service, development of supporting 

materials, managing external stakeholders and media interest, offering and delivering 

the service and finally evaluating the service to ensure continuous improvement. 

Each of these areas will be discussed in detail. 

As PGx testing in England is a novel service, providers of testing kits and associated 

testing laboratories are scarce. A few vendors have a direct to consumer test (DTC) 

available, however these are predominantly designed to primarily report on fitness, 

diet, exercise and ancestry rather than PGx. Online examples include myDNA® (2022), 

Prenetics® (2022) and 23 and Me® (2022). Initial discussions with these suppliers has 

ensured that procurement of the testing kits and subsequent analysis in the 

laboratory is possible, initial costs are predictably higher than at scale. In some cases, 

the laboratories are currently outside of the UK which adds complexity for the 

transportation of samples and additional assurance is required for regulatory and 

compliance requirements. 

Identification of pilot settings needs to be conducted with external stakeholders 

including local prescribers, primary care network pharmacists and other interested 

parties in the newly created ICSs. Initially, the service will be privately funded by 

patients and any apprehensions raised locally about increasing health inequality on 

the basis of ability to pay may also present as a local challenge; encouraging and 

influencing local commissioners to introduce this as a locally funded NHS service will 

obviously alleviate these concerns. 

In terms of training, the service specification clearly details the training required, 

including case studies, pros and cons of offering and delivering the service and how 

to deliver the service in partnership with prescribers. However, the training has to be 

written and both pharmacists and GPs need to complete the learning package. 

Similarly, an engagement event needs to be arranged in each locale, and this may be 

a challenge as most events have been held online for the past two years during the 

pandemic. Marketing of the service and development of supporting materials is less 
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of a concern although resource needs to be allocated to ensure a timely 

implementation. 

The final challenge will be to achieve funding, potentially from the National Institute 

for Health Research (NIHR), to research the effectiveness, safety and value for money 

measured through quality-adjusted life years (QALY) of the PGx service to add to the 

evidence base and to enhance the service for wider implementation, and potentially 

to support commissioning as part of the CPCF. 

7.5  Limitations of research 

The limitations for this research study have been documented throughout this thesis 

in each published chapter, brought together in this section. 

The limitations for the scoping review included a limited use of databases and search 

terms, resulting in possible missing papers and data therefore may not accurately 

reflect the knowledge regarding the topic within the literature. Furthermore, the 

barrier and enabler themes were developed only by the researcher however the 

supervisory team believed that they coherently characterise the relevant literature. 

Finally, there was a limited sample size for some of the studies and none of the 

studies were undertaken in the UK; therefore, the findings may not be applicable to 

community pharmacy in England (Rendell, Barnett and Wright, 2021). 

For the first phase of the study, limitations included having relatively few participants 

in the three stakeholder focus groups. Whilst there were a diverse group of 

pharmacists, GPs and patients, the findings and conclusions drawn were indicative 

and open to being supplemented by further research in this area. Furthermore, none 

of the participants had any significant knowledge of PGx and none had participated 

in a testing service, thus their knowledge was limited to their personal experiences 

in other areas of healthcare and their views may have been different if they had 

experiential practice. In addition, whilst this is not a significant concern, the verbal 

briefing that was given to participants at the beginning of the focus groups may 

however have influenced the context for the discussion; indeed, a different 

perspective may have created a different backdrop to the discussion.  

In line with all interpretative qualitative research, the researcher acknowledges that 

the way in which the questions have been asked and the analysis of the subsequent 

data are a product of the researcher and their approach, paradigms and the positions 
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that they adopt. Therefore, the semi structured questions asked in the focus groups 

and the coding of the data by the researcher could have generated a different set of 

results if this had been undertaken by an alternative researcher. These 

considerations should be attended to as part of any future research undertaken for 

the evaluation of the implementation of this service.  

Finally, the study was completed in a small multiple group pharmacy chain, Day Lewis 

Plc. Community pharmacists practising in other settings in England, e.g. large 

multiples or smaller independent pharmacies, may have different experiences and 

views, and wider research may be required to capture these ahead of developing 

and implementing a PGx service in those settings (Rendell, Barnett and Wright, 

2022). Although there was diversity in the sample in respect of gender, age, role, and 

size of practice, as Day Lewis is based predominantly in the South East, South West, 

East and North East regions of England, diversity in geographical location was 

constrained to these areas. 

For the second phase of the study, once again, only a relatively small number of Day 

Lewis Plc community pharmacists participated in the consensus methods. In 

addition, due to the Covid-19 pandemic, the consensus group was held online, and 

a face-to-face meeting may have generated greater richness in the data. Finally, 

none of the participating pharmacists had any experience of PGx testing and none 

had any significant knowledge of genetic medicine or PGx; their understanding was 

limited to their personal experiences as a community pharmacist working in England 

and their insights may have been different if they had participated in or visited a 

community pharmacy that had implemented the service elsewhere in the world. 

(Rendell et al., 2022b). 

For the final phase of the study, similarly a relatively small number of pharmacists, 

patients and GPs participated in the consensus panel. Furthermore, all the panel 

members were purposively sampled and may not be representative of their 

professional or lay groupings. Additionally, the second consensus panel was also held 

online, and a face-to-face meeting may have generated greater depth in the data. 

Finally, none of the panel members had any experience of PGx testing and none had 

any significant understanding of genetic medicine or PGx; their knowledge was 

limited to their individual experiences (Rendell et al., 2022a). 
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7.6  Equality, Diversity and Inclusion 

Equality, diversity and inclusion is an essential element of “a healthy research culture 

– from how it’s designed, how it’s carried out and who is involved” (UK Research and 

Innovation, 2022, para.2). Throughout this study, as part of the co-design 

methodology, all participants were treated inclusively as part of the research team. 

Participants for the three focus groups and two consensus panels were purposively 

sampled as experts in the implementation and delivery of a range of community 

pharmacy services and represented a diverse range of gender, experience, roles, 

geography, setting and size of business. Furthermore, the design of the study 

allowed easy access on the online platform for most participants. One potential 

barrier however was digital exclusion as participants without internet access or 

unable to access the Microsoft® Teams online platform were unable to participate 

in this study. To support access, the researcher considered alternatives for example 

provision of dongles or pre meeting sessions to ensure participants could sign on to 

the platform; this however was not required. 

Whilst a diverse group of patients were sought, patients were recruited who had 

personally previously participated in a private (not NHS) pharmacy service, for 

example a Patient Group Direction  to align with the REACH ethics approval; this may 

however have excluded patients from lower socio-economic groups.  

As skilled facilitators, the researchers ensured that participants were made to feel as 

equal participants with warm introductions and inclusive ground rules for online 

etiquette, and being reassured, engaged and valued throughout the meetings, 

irrespective of their lay or professional background. 

7.7  Recommendations for future research 

There are many opportunities for research both globally and in England as this novel 

area of healthcare both evolves in those countries who were early adopter of the 

technology and it is implemented in countries who have yet to embrace this 

innovative testing service. 

Firstly, whilst the research implies that a PGx service should be cost effective for the 

healthcare system, and in the case of England the NHS, evidenced based data 

supporting this would accelerate the implementation of the service as currently there 
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is a paucity of research on health economics evaluation to identify the cost 

effectiveness of pre-emptive gene panel testing in a community pharmacy setting. 

There is also an opportunity for future research in England to determine the most 

appropriate parameters for evaluation of the PGx service once it has been 

implemented, for example: 

• Patients understanding of Personalised Medicine and acceptability of DNA 

cheek swab for PGX testing; 

• Patients acceptability of pharmacist presenting results of PGx test to 

prescriber; 

• Pharmacists willingness to train for a new pharmacy service and to find time 

to offer the service in a community pharmacy setting; 

• GPs willingness to accept PGx test results from pharmacist and willingness to 

accept recommendation for resultant change of drug, form or strength; 

• Pharmacists’ confidence in testing patient and presenting results back to both 

patient and prescriber. 

In addition to these broader areas of acceptability and willingness by the three 

stakeholder groups, there may also be benefit for conducting research on all the 

process measures involved in offering and delivery of the service, including: 

• Number of patients offered service; 

• Number of PGx tests completed; 

• Number of results requiring intervention; 

• GP acceptance of recommendations for change; 

• Time taken for PGx consultation and counselling; 

• Time taken to receive results from laboratory; 

• Overall patient satisfaction with PGx service;  

• Improved pharmacist – GP relationship.  

In conclusion, PGx testing in a community pharmacy setting is at an embryonic stage, 

and a plethora of evidence based research would support the accelerated 

implementation through a “right first time” approach rather than the current model 

of “implement and evaluate” pharmacy services in England. 
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7.8  Overall reflexivity of author 

My standpoint to ensure that personal views and biases were understood were 

described in Chapter One and it was important that they did not adversely affect the 

objectivity of this research study. Having completed the ethics approval, design of 

the methodology, data collection and analysis for the three phases and presenting 

the results in journal format for four of the chapters, I have taken the opportunity to 

review my reflexive journal and reflect on my journey as a researcher throughout 

the professional doctorate. 

The first major challenge that was unforeseen was the delay in ethics approval, with 

final permission only being granted after three revisions. Whilst the NHS HRA 

approval was speedily granted, the University of Bath process was frustratingly 

challenging which ultimately delayed the start of the research.  

The second unforeseen event was the Covid-19 pandemic which endured for the 

whole duration of the study, with mandatory restrictions only being eased in March 

2022, as the research study concluded. Whilst globally adversely impacting 

individuals and society, curiously it benefitted the pace and overall quality of the 

research. Virtual online focus groups and consensus panels were relatively 

uncomplicated to organise and at a lower cost than face to face events; furthermore, 

participants were able to attend from all over England, from County Durham to 

Cornwall, with only minor inconvenience. Additionally, as participants were unable 

to leave their house during legally enforced “lockdowns”, full attendance was noted 

at most of the sessions. I was also mandated to work from home for the majority of 

the research study meaning less travelling time that could be reinvested into the 

doctorate. Finally, regular supervisory meetings were straightforward to schedule 

every two weeks, which resulted in high quality and regular support. 

As part of this supervision, methodological fluidity was achieved through a 

supportive and challenging dialogue. The first example of this was an amendment to 

the methods; originally the data from the three focus groups had been mapped to 

the TDF (Appendix 25). Upon reflection, it soon became apparent that the 

pharmacists were the predominant stakeholders in offering and delivering the 

service thus only the data from the pharmacist focus group was utilised and only 

pharmacists participated in the first consensus panel; an amendment was sought 

and granted from the REACH ethics committee. The second example was another 
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amendment to the methods. The COM-B model was originally considered and TDF 

domains were mapped onto the BCW (Appendix 26). However, the COM-B model is 

underpinned by and is a simplification of the TDF for researchers who don’t want to 

operate at the fundamental level. For granularity purposes in this research, the TATT 

was therefore subsequently selected as it is the only evidence based approach to 

creating interventions using the TDF.     

A significant concern I reflected upon at the start of the research was my power 

imbalance as a senior manager, time pressures of my role, expectations of others for 

me to deliver, and potential coercion of participants. My position as a senior 

pharmacist with experience of service set up may have influenced the  activities and 

questions in the qualitative methods and my personal experiences or prejudices may 

have affected the interpretation of the results. To mitigate this, throughout the study 

I documented potential issues and regularly discussed them with my supervisory 

team. As a result of this heightened self-awareness and reflection, I believe that I 

have  successfully managed this concern with an acceptable outcome.     

Upon completing the research, the importance of a participatory co-design has 

gained increased significance, and in particular involving the same participants 

throughout the study. Dissemination of a summary of the results to the respective 

pharmacists, GPs and patients will be of equal importance to ensure the journey of 

involving the co-design participants as part of the research team is maintained 

through to the conclusion of this study.  

7.9  Conclusion  

This thesis aimed to inform the design of a PGx testing service based in a community 

pharmacy setting in England. Drawing on the body of research reported and 

published throughout this professional doctorate using a participatory co-design 

methodological approach, a service specification has been produced which can be 

implemented in a community pharmacy setting in England. The findings have 

contributed to the gap in knowledge previously identified and importantly could 

make a difference to patients’ lives in the immediate future. 

When the protocol was developed by the author at the beginning of this study, PGx 

was a novel concept in healthcare in England. Four years later, Lord David Prior, Chair 

of the NHS in England recently commented “I remember a time some five years ago 
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when Prof Munir Pirmohamed came to see me to talk about the obscure, unknown 

and overlooked subject of pharmacogenomics, a subject of which I and most others 

knew little. No longer. It is now mainstream, it is the future, it can now help us to 

deliver a new, modern personalised healthcare system fit for 2022, not 1948” (Royal 

College of Physicians and British Pharmacological Society, 2022, p.6). In addition, the 

Royal Pharmaceutical Society (RPS) has recently appointed a PGx lead who has set 

up an External Expert Advisory Group for which I have been appointed as a founding 

member. The terms of reference for the group include providing advice, knowledge 

and be a source of expertise on issues of pharmacy practice which impact on 

patients, the public, and the pharmacy profession.  

From attending an international conference in 2018 and identifying a novel subject 

area for implementation into community pharmacy practice in England, through to 

submitting this professional doctorate thesis four years later when PGx is on the 

edge of becoming a core NHS service was a unique and timely opportunity; to 

implement the findings of this research in a community pharmacy setting in the 

coming months will be transformational to both pharmacy practice and patient 

health outcomes in England. Furthermore, upon dissemination of this thesis and the 

associated peer reviewed papers, this professional doctorate study will inform the 

further development of a PGx testing service and future trial for patient benefit and 

policy nationally, meaning that the final objective for this study has been met. 

In summary, this pragmatic, action-orientated and co-designed research study has 

added to knowledge in the arena of health services research and when implemented, 

this community pharmacist led PGx testing service will ensure that patients will have 

improved health outcomes from the advances in genomic medicine and the NHS will 

benefit from reduced costs. 
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Appendices 

 
Appendix 1: GP consent 
IRAS ID: 287845 

Designing a Testing Service in Community Pharmacy  

Participant Identification Number for this trial: 01 

CONSENT FORM 

Name of Researcher: Tim Rendell 

1. I confirm that I have read the information sheet dated 24th July 2020 (version 1.0) for 
the above study. I have had the  opportunity to consider the information, ask 
questions and have had these answered satisfactorily. 

2. I understand that my participation is voluntary and that I am  free to withdraw at any 
time without giving any reason, without my legal rights being affected. 

3. I agree to being audio and visually recorded during the focus group via the Microsoft® 
Teams online platform. 

4. I understand that the information collected about me will be used to support other 
research in the future and may be shared anonymously with other researchers. 

5. I agree to take part in the above study. 

 

      

---------------------------------                …………….                       …………………… 

Name of Participant          Date     Signature 

 

---------------------------------                …………….                       …………………… 

Name of Person          Date     Signature 
taking consent  
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Appendix 2: Patient and pharmacist consent  

CONSENT FORM 

Designing a Testing Service in Community Pharmacy  

Name of Researcher:      Tim Rendell  

Name of Supervisor:       Professor Julie Barnett    

 

Please put an x in box by clicking if you agree with the statement 

 

1. I have been provided with information explaining what participation in this project 
involves. 

2. I have had an opportunity to ask questions and discuss this project. 

3. I have received satisfactory answers to all questions I have  asked. 

4. I have received enough information about the project to make a decision about my 
participation. 

5. I understand that I am free to withdraw my consent to participate in the project at 
any time without having to give a reason for withdrawing. 

6. I understand that I am free to withdraw my data within 14 days of my participation in 
the Microsoft® Teams online meetings. 

7.  I agree to being audio and visually recorded during the focus group via the 
Microsoft® Teams online platform; I understand that the recording will be stored 
securely on University of Bath infrastructure and will not be shared beyond the 
research group and an external transcription service. 

8. I understand the nature and purpose of the project. These have been communicated 
to me on the information sheet accompanying this form. 

9. I understand and acknowledge that the investigation is designed to promote scientific 
knowledge and that the University of Bath will use the data I provide only for the 
purpose(s) set out in the information sheet. 

10. I understand that the final report with anonymised data may be shared openly at the 
end of the project when my research findings are published, my name or other 
identifying information will not be disclosed in any presentation or publication of the 
research. 

11. I understand that my consent to use the data I provide is conditional upon the 
University complying with its duties and obligations under the Data Protection Act.  

12. I hereby fully and freely consent to my participation in this project. 

 

Participant’s signature: _________________        Date: __________  

Participants name in BLOCK Letters: _________________________ 

 

Researcher’s signature: _________________        Date: __________  

Researchers name in BLOCK Letters: _________________________ 

If you have any concerns or complaints related to your participation in this project please 
direct them to the Chair of the Research Ethics Approval Committee for Health, Professor 
James Betts (j.betts@bath.ac.uk, 01225 383448) 
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Appendix 3: GP participant information sheet 

Study title: Designing a Testing Service in Community Pharmacy  

Invitation and summary: The aim of this research study is to design a novel pharmacy service, 
accessible for patients in a community pharmacy setting in England. You have been selected 
to take part in this research as you are a General Practitioner who is working in a Primary 
Care Network. 

1. What’s involved?  

You will be asked to take part in up to three online discussions. This will be using the 
Microsoft® Teams online platform which will be recorded and will usually last up to an hour. 
Each meeting will normally involve about eight participants and three researchers.  

2. What would taking part involve?  

You will be asked about how a novel community pharmacy service could benefit your 
patients and your professional practice. You will be asked to share any concerns or 
challenges you foresee and what could be done to mitigate them. Finally, you will be asked 
what additional information, training or anything else would you need and if you would 
accept requests from community pharmacists to amend a prescription following a 
recommendation based on the new service. 

3. What are the possible benefits of taking part?  

You and other participants in this project will help to contribute to a research project in a 
novel development in healthcare. By supporting the co-design, you may help patients in the 
future have better health outcomes through more appropriate medicines and you may help 
the NHS by reducing hospital admissions and wastage. 

4. What are the possible disadvantages and risks of taking part? 

There are no disadvantages to you taking part in the project. If you are asked a question that 
you do not want to answer for any reason, you can choose not to answer. 

5. Further supporting information. 

You can withdraw from the project at any time without providing a reason for doing so and 
without any repercussions. Due to the complexities of collecting data in a group setting, it 
will not be possible to withdraw your data once you have participated in each Microsoft® 
Teams online meeting and the data has been incorporated into the analysis.  

If for any reason you wish to withdraw your data, please contact an identified researcher 
within one day of your participation (e.g., before the collected data has been analysed). After 
this date it may not be possible to withdraw your data as some data may have been 
anonymised and analysed as part of the research. Any data that is stored will be anonymised 
and any subsequent use of the data e.g., in publications, will also be in an anonymised form. 
Your individual contributions will not be identifiable in any way in any presentation or 
publication. 

All data collected during the project including personal, identifiable data will be treated as 
confidential and kept on a password protected file on the University of Bath’s secure server 
(X drive). This storage of data will be done in accordance with GDPR. Recorded data will not 
be kept for any longer than ten years. Your name or other identifying information will not 
be disclosed in any presentation or publication of the research. After the project has 
finished, we will also provide participants with a summary of the project results. This 
summary will not include any identifiable information and will show the overall findings of 
the project. 

Once this project is completed, other researchers at the University of Bath may conduct 
related research projects which would benefit from the use of the data that you have 
provided. Further use of your completely anonymised data will only occur with the 
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University of Bath’s approval where data will continue to be stored in accordance with GDPR. 
Once again, your name or other identifying information will not be disclosed in any 
presentation or publication of the research. 

6. How will we use information about you?  

We will keep all information about you safe and secure. Once we have finished the study, 
we will keep some of the data so we can check the results. We will write our reports in a way 
that no-one can work out that you took part in the study. 

7. What if you have any complaint about this research?  

If you have a concern about any aspect of this study, you should ask to speak to the 
researchers who will do their best to answer your questions (+44 (0) 7702 920976). If you 
remain unhappy and wish to complain formally, you can do this by contacting the Chair of 
the Research Ethics Approval Committee for Health: Professor James Betts, email: health-
ethics@bath.ac.uk Tel: 01225 384714.  

8. Who is sponsoring this study?  

This study is being sponsored by the University of Bath and the study is being undertaken as 
part of an educational project. 

9. What are your choices about how your information is used?  

You can withdraw from the project at any time without providing a reason for doing so and 
without any repercussions. Due to the complexities of collecting data in a group setting, it 
will not be possible to withdraw your data once you have participated in each Microsoft® 
Teams online meeting and the data has been incorporated into the analysis.  

If for any reason you wish to withdraw your data, please contact an identified researcher 
within one day of your participation (e.g., before the collected data has been analysed). After 
this date it may not be possible to withdraw your data as some data may have been 
anonymised and analysed as part of the research. Any data that is stored will be anonymised 
and any subsequent use of the data e.g., in publications, will also be in an anonymised form. 
Your individual contributions will not be identifiable in any way in any presentation or 
publication. 

10. Where can you find out more about how your information is used? 

You can find out more about how we use your information:  

• at https://www.bath.ac.uk/corporate-information/university-of-bath-privacy-notice-
for-research-participants/ 

• by asking one of the research team 

• by sending an email to dataprotection-queries@lists.bath.ac.uk 

or  

• by ringing us on 01225 388388  

mailto:health-ethics@bath.ac.uk
mailto:health-ethics@bath.ac.uk
https://www.bath.ac.uk/corporate-information/university-of-bath-privacy-
mailto:dataprotection-queries@lists.bath.ac.uk
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Appendix 4: Patient and pharmacist participant information sheet 

Designing a Testing Service in Community Pharmacy  

Name of Researcher:   Tim Rendell  

Contact details of Researcher: tcr36@bath.ac.uk 

Name of Supervisor:   Professor Julie Barnett    

Contact details of Supervisor:  jcb54@bath.ac.uk 

This information sheet forms part of the process of informed consent. It should give you the 
basic idea of what the research is about and what your participation will involve. Please read 
this information sheet carefully and ask one of the researchers named above if you are not 
clear about any details of the project. 

1. What is the purpose of the project?   

The aim of this research study is to design a novel pharmacy service, accessible for patients 
in a community pharmacy setting in England. 

2. Why have I been selected to take part?   

You have been selected to take part in this research as you are a: 

• Pharmacist who is working in a community pharmacy in England 

• Patient who received a service in a community pharmacy in England 

3. Do I have to take part?  

It is completely up to you to decide if you would like to participate. Before you decide to 
take part, we will describe the project and go through this information sheet with you. If you 
agree to take part, we will then ask you to sign a consent form.  However, if at any time you 
decide you no longer wish to take part in this project you are free to withdraw, without 
giving a reason. 

4. What will I be asked to do?  

You will be asked to take part in up to three online discussions and each will usually last up 
to an hour. This will be using the Microsoft® Teams online platform and each meeting will 
normally involve about eight participants and three researchers and you will be paid £25 for 
your time. 

Details: You will be sent an invite to join the discussion via the platform Teams in advance of 
the session, and you will just need to click on the provided link in order to join.  

In the session you will be asked a series of questions which relate to a novel pharmacy 
service, and you will be asked to share your views as part of a group discussion, with 5 – 7 
other people.  

The session will be recorded (audio and video), so that we can write up everything that was 
discussed afterwards. You are free of course to switch off your camera at any time should 
you wish to. 

You do not need to know anything about the topic to take part – information will be provided 
in the session itself where necessary.  

The session will be conducted online and we can be flexible with dates and times. 

5. Are there reasons why I should not take part?  

Participants excluded from this research project include those: 

• under 18 years of age 

• unable to access Microsoft® Teams online platform  

6. What are the possible benefits of taking part?  

mailto:tcr36@bath.ac.uk
mailto:jcb54@bath.ac.uk
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You and other participants in this project will help to contribute to a research project in a 
novel development in healthcare. By supporting the co-design, you may help patients in the 
future have better health outcomes through more appropriate medicines and you may help 
the NHS by reducing hospital admissions and wastage. 

7. What are the possible disadvantages and risks of taking part?  

There are no disadvantages to you taking part in the project. If you are asked a question that 
you do not want to answer for any reason, you can choose not to answer. 

8. Will my participation involve any discomfort or embarrassment?  

We do not expect you to feel any discomfort or embarrassment if you take part in the 
project. If, however you do feel uncomfortable or appear upset at any time, the researcher 
will pause the meeting right away and may direct you to approach an appropriate support 
service. 

9. Who will have access to the information that I provide?                   

Only the research team will have access to information that you provide, in an anonymised 
form. All records will be treated as confidential. 

10. What will happen to the data collected and results of the project? 

All data collected during the project including personal, identifiable data will be treated as 
confidential and kept on a password protected file on the University of Bath’s secure server 
(X drive). This storage of data will be done in accordance with GDPR. Recorded data will be 
destroyed at the end of the analysis. Your name or other identifying information will not be 
disclosed in any presentation or publication of the research. After the project has finished, 
we will also provide participants with a summary of the project results. This summary will 
not include any identifiable information and will show the overall findings of the project. 
Once this project is completed, other researchers at the University of Bath may conduct 
related research projects which would benefit from the use of the data that you have 
provided. Further use of your completely anonymised data will only occur with your consent 
and the University of Bath’s approval where data will continue to be stored in accordance 
with GDPR. Once again, your name or other identifying information will not be disclosed in 
any presentation or publication of the research. 

11. Who has reviewed the project?  

This project has been given a favourable opinion by the University of Bath, Research Ethics 
Approval Committee for Health (REACH) [reference: EP 19/20 069]. 

12. How can I withdraw from the project?  

You can leave during a Microsoft® Teams online meeting at any time by clicking the red Hang 
Up leave icon.  Furthermore, you can withdraw from the project at any time without 
providing a reason for doing so and without any repercussions. Due to the complexities of 
collecting data in a group setting, it will not normally be possible to withdraw your data once 
you have participated in each Microsoft® Teams online meeting and the data has been 
incorporated into the analysis, however if requested, your data can be removed up to two 
weeks after participation. 

If for any reason you wish to withdraw your data, please contact an identified researcher 
within 14 days of your participation (e.g., before the collected data has been analysed). After 
this date it may not be possible to withdraw your data as some data may have been 
anonymised and analysed as part of the research. Any data that is stored will be anonymised 
and any subsequent use of the data e.g., in publications, will also be in an anonymised form. 
Your individual contributions will not be identifiable in any way in any presentation or 
publication. 

13. University of Bath privacy notice 
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The University of Bath privacy notice can be found here:                      
https://www.bath.ac.uk/corporate-information/university-of-bath-privacy-notice-for-
research-participants/ 

14. Confidentiality 

The nature of a focus group is such that confidentiality cannot be guaranteed. It is requested 
that all participants maintain confidentiality of the research data and not to repeat what is 
said in the focus group to others. As the focus group will be audio/ visual recorded, 
participants may turn off their camera at any time to make them feel more comfortable. 

15. What happens if there is a problem?  

If you have a concern about any aspect of the project, you should ask to speak to the 
researchers who will do their best to answer any questions. If they are unable to resolve 
your concern or you wish to make a complaint regarding the project, please contact the 
Chair of the Research Ethics Approval Committee for Health: 

Professor James Betts 

Email: j.betts@bath.ac.uk 

Tel: +44 (0) 1225 383448 

16. If I require further information who should I contact and how? 

Thank you for expressing an interest in participating in this project. Please do not hesitate 
to get in touch with us if you would like some more information.     

 

Name of Researcher:   Tim Rendell  

Contact details of Researcher: tcr36@bath.ac.uk 

Name of Supervisor:   Professor Julie Barnett    

Contact details of Supervisor:  jcb54@bath.ac.uk 

  

https://www.bath.ac.uk/corporate-information/university-of-bath-privacy-notice-for-research-participants/
https://www.bath.ac.uk/corporate-information/university-of-bath-privacy-notice-for-research-participants/
mailto:j.betts@bath.ac.uk
mailto:tcr36@bath.ac.uk
mailto:jcb54@bath.ac.uk
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Appendix 5: Letter of sponsorship 
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Appendix 6: HRA approval 
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Appendix 7: REACH and minor amendment approval 

11th November 2020 

 

Dear Tim 

  

Full title of study: Pharmacogenomics: Co-designing a Testing Service in Community 
Pharmacy in England 

REACH reference number: EP 19/20 069 

  

On behalf of the Committee, I am pleased to confirm that the Committee would be happy 
to provide a favourable ethical opinion of the above research on the basis described in the 
application form and supporting documentation.  

Your application has received a favourable ethical opinion. However please be aware that a 
researcher (or supervisor in the case of UG or Masters students) is responsible for ensuring 
full GDPR compliance. Please seek further advice from dataprotection-
queries@lists.bath.ac.uk if you have any concerns.  

Although you have approval, under current Covid restrictions, you now need to make sure 
you comply with any special arrangements in your own department for research. Please be 
aware that it is your responsibility to ensure that you address this before you start your 
research.  

If you intend to display recruitment posters/materials, please ensure you obtain the 
appropriate permission to do so from those who manage the location(s) you choose.  

Please inform REACH about any substantial amendments made to the study if they have 
ethical implications.  

Please make sure you quote your unique REACH code, EP 19/20 069, in any future 
correspondence.  

  

Kind regards  

  

Rebecca  

On behalf of REACH  
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20th July 2021 

 

Dear Tim 

  

REACH reference number: EP 19/20 069  

   

On behalf of the Committee, I am pleased to confirm that the Committee would be happy 
to provide a favourable ethical opinion of the amendment to the above research on the 
basis described in the application form and supporting documentation.  

Your application has received a favourable ethical opinion. However please be aware that a 
researcher (or supervisor in the case of UG or Masters students) is responsible for ensuring 
full data protection compliance. Please seek further advice from dataprotection-
queries@lists.bath.ac.uk if you have any concerns.  

Although you have approval, under current Covid restrictions, you now need to make sure 
you comply with any special arrangements in your own department for research. Please be 
aware that it is your responsibility to ensure that you address this before you start your 
research.  

If you intend to display recruitment posters/materials, please ensure you obtain the 
appropriate permission to do so from those who manage the location(s) you choose.  

Please inform REACH about any substantial amendments made to the study if they have 
ethical implications.  

Please make sure you quote your unique REACH reference number in any future 
correspondence.  

  

Kind regards  

  

Rebecca  

On behalf of REACH  
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Appendix 8: Data management plan 

Overview 

Project title 

Pharmacogenomics: Co-designing a Testing Service in Community Pharmacy in England  

Student name and department 

Tim Rendell 

Department of Health 

 

Supervisor(s) 

Note: the main University of Bath supervisor is the Data Steward for the project.  

Professor Julie Barnett, University of Bath (*Data Steward)  jcb54@bath.ac.uk 

Dr Andrea Taylor, University of Bath                                          prsadjt@bath.ac.uk 

Professor David Wright, University of East Anglia                    d.j.wright@uea.ac.uk 

Project description  

The aim is to co-design a pharmacogenomics testing service in a community pharmacy 
setting in England. The study will be divided into three sequential phases commencing 
with focus groups. In the second phase the results will be presented to an online 
consensus panel. In the final phase, another online consensus panel will critically 
comment on draft documents and a service specification will be developed.  

 

 

Compliance 

 University policy requirements 

Data underpinning publications must be kept for at least ten years.  

According to the University of Bath Information Classification Framework my project will 
be using and collecting restricted data.  

My data must be, at all times, stored securely and backed up.  

Informed consent must be obtained from participants for data to be retained, shared, 
and used for new purposes.  

Published papers must include a data access statement.  

University policy or guidance 

University of Bath Research Data Policy 

University of Bath Code of Good Practice in Research Integrity  

University of Bath Electronic Information Systems Security Policy 

University of Bath Intellectual Property Policy 

University of Bath Code of Ethics 

 

 

https://www.bath.ac.uk/corporate-information/research-data-policy/
mailto:jcb54@bath.ac.uk
mailto:d.j.wright@uea.ac.uk
https://www.bath.ac.uk/corporate-information/research-data-policy/
https://www.bath.ac.uk/corporate-information/code-of-good-practice-in-research-integrity/
https://www.bath.ac.uk/corporate-information/university-of-bath-electronic-information-systems-security-policy/
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Legal requirements  

The requirements of the Data Protection Act 2018 are applicable to this research 
project. 

UK Legislation or framework  

https://www.legislation.gov.uk/ukpga/2018/12/contents 

 

Contractual requirements 

This research project is being fully funded by Day Lewis Plc 

 

Name of funder Data policy URL 

Day Lewis Plc https://www.daylewis.co.uk/privacypolicy 

 

 

Gathering data 

Description of the data  

3.1.1 Types of data 

I will be generating qualitative data from online focus groups with participants. Article 9 
of GDPR provides for requirements for healthcare personable identifiable information 
(PII). Consent from the data subject is required and consent forms will be electronically 
signed by the data subjects. Article 7 describes the conditions requiring consent. 

 

3.1.2 Format and scale of the data 

The results from the online Microsoft® Teams sessions will be transposed and coded 
into Word documents (.docx). manuscripts. The Word documents will be saved as Rich 
Text Files (.rtf).  

Once analysed, the recordings will be kept secure for a period of ten years.  

The computer software data analysis programme Taguette® will be used to sort, codify 
and summarise the data.  

In total I expect to generate <100GB of data.  

 

Data collection methods 

Qualitative data will be captured during focus group meetings by the online Microsoft® 
Teams recording function; the recordings will automatically be stored in Microsoft® 
Stream and then securely downloaded onto the University of Bath X: drive.  

The resultant data will then be transcribed into text.  

The consent form describes this specific use consistent with Articles 5 and Articles 6 of 
GDPR relating to the principles and lawfulness of processing of personal data. 

 

Development of original software  

I will not be developing any original software. 

https://www.legislation.gov.uk/ukpga/2018/12/contents
https://www.daylewis.co.uk/privacypolicy
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Working with data 

Short- and medium-term data storage arrangements 

All identifiable participant data will be held in an encrypted folder on the University of 
Bath X: Drive. The encryption password will be different to my University of Bath login 
password and access to the folder will be restricted to me and my supervisors. 

The University managed servers are enterprise grade storage that are mirrored across 
two physical locations and are backed up regularly making them resilient to damage 
failure and security breaches.   

  

Control of access to data and sharing with collaborators 

Only myself and my supervisors will have access to my data during the research project. 
We will have the decryption password to the encrypted folder. Right of access by the 
data subject will be provided consistent with GDPR Article 15 as will the right to erasure, 
Article 16. 

Anonymised data will also be exchanged as needed with my practice-based supervisor at 
the University of East Anglia; data will be transferred to him and received back in 
password protected documents by email. 

  

File organisation and version control 

I will use a folder for each project phase, and within these sub-folders for the study 
protocol, data, documentation, literature, and publications. Each file name starts with 
the date on which the data were collected in DD_MM_YYYY format. 

 

Documentation that will accompany the data  

I will keep additional notes about transcripts for the focus groups. 

 

 

Archiving data 

Selection of data to be retained and deleted at the end of the project 

I will keep the consent forms, anonymised transcripts of all the focus groups but will 
destroy the original Microsoft® Teams recordings to remove the risk of accidental 
disclosure. 

 

Data preservation strategy and retention period 

I will submit data underpinning publications and any other data that would be of value 
to future research to the University of Bath Research Data Archive (or replace with the 
name of an alternative archive or repository), where it will be kept for at least 10 years. 

 

Maintenance of original software  

Not applicable.  
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 Sharing data 

Justification for any restrictions on data sharing 

My final report with anonymised data may be shared openly at the end of the project 
when my research findings are published. 

 

Arrangements for data sharing  

The final report will be shared via the University of Bath Research Data Archive. I will 
include the Digital Object Identifier (DOI) to my dataset in data access statements 
provided in publications from my project.  

 

 

Implementation 

Review of the data management plan 

This data management plan will be kept up to date during my project and I will review it 
every six months on 01.01.21, 01.06.21, 01.01.22 and 01.06.22. as required based upon 
any changes to GDPR legislation, common law interpretation or additional guidance 
form the Information Commissioners Office. 

 

Special resources required for the project 

No extra resources are required, although I will use the extensive guidance on all aspects 
of research data management available at: https://library.bath.ac.uk/research-
data/home 

 

I will also contact the Library Research Data Team for advice about research data 
management by emailing research-data@bath.ac.uk. 

 

Further training needs 

No extra training needs have been identified. 

 

 

  

https://library.bath.ac.uk/research-data/home
https://library.bath.ac.uk/research-data/home
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Appendix 9: GP focus group schedule 

Good evening, I am going to share with you some background details on an innovative area 
of healthcare, starting with a short briefing on personalised medicine followed by the main 
reason for this focus group, pharmacogenomics testing. Personalised medicine is the 
combined use of genetic, environmental, lifestyle, clinical and other unique patient factors 
to influence prescribing. We know that some medicines don’t work because our body is not 
designed to deal with them in the way we expect. Sometimes our liver will clear them away 
too quickly and in others they won’t clear them at all meaning we are more likely to have 
side effects. We now have the technology which allows us to examine patients’ genes and 
decide in advance what the best drug or dose is for them. With the advent of lower cost of 
DNA testing, this new approach will soon be available for everyone prescribed a medicine 
for which a genomic test is known to be able to improve prescriber decision making; 
community pharmacists could, in the very near future, offer this service. This focus group is 
designed to get your views on the technology and idea of pharmacists offering a 
pharmacogenomics test to patients when they start a new medicine. Pharmacogenomics 
uses genomic information to predict an individual’s response to drugs. This could deliver 
personalised medicine rather than the traditional “one size fits all” approach. 
Pharmacogenomics is derived from the words “pharmacology” the study of drugs and 
“genomics” the study of genes. Patients metabolise and eliminate drugs at different rates, 
resulting in some patients requiring a lower dose, some a higher dose and others requiring 
a different medicine altogether. This all contributes to 30% - 50% of patients not taking their 
medicine as intended for long term conditions often resulting in unnecessary hospital 
admissions. By 2025, the new NHS genomics medicine service will be integrated into routine 
healthcare. Pharmacists will be an integral part of this service from explaining test results to 
patients to alerting prescribers on significant gene-drug pair interactions. To date, 
pharmacogenomics testing has been piloted in a range of settings, including GP surgeries, 
Hospitals and Community Pharmacies in some parts of the world, but not yet in the UK. Let 
me now show you a potential patient journey, how to conduct a pharmacogenomics test 
and an example pharmacogenomics test report. 

1. So, having seen this, what are your first thoughts on this new technology? 

2. What do you think will happen for your patients if community pharmacists conduct 
pharmacogenomic testing? 

• Why is this? 

3. How could pharmacogenomic testing affect your approach to medicines optimisation?  

• Why is this?  

4. What concerns/ challenges would you have with pharmacists delivering a 
pharmacogenomic testing service in their community pharmacy?  

• And what could be done to mitigate this?   

• Conversely what could help? 

5. As a GP, what would you need to enable this pharmacist led service to be offered?  

• What additional information would you need? 

• What training would you need to answer pharmacists’ questions? 

• What training would you need to answer patients’ questions? 

6. What are your thoughts about accepting requests from community pharmacists to 
amend a prescription following a recommendation based on a pharmacogenomic test 
result?  

• How difficult or easy would it be for you to do this? 

7. Finally, if we were going to set this service up in a Day Lewis Pharmacy, what advice 
would you give us? 
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Appendix 10: Patient focus group schedule 

1. What are your thoughts about your regular pharmacy? 

I am now going to share with you some background details on a new area of healthcare 
called pharmacogenomics. This uses genomic information from your DNA and looks for small 
variations within specific genes. It is used to predict patient’s response to drugs and as a 
result, provides additional information about selecting the best medicine and dosage. This 
is moving closer to personalised medicine rather than the traditional “one size fits all” 
approach where prescribing decisions are based on what would be best for the ‘average’ 
patient. We know that patients metabolise and eliminate drugs at different rates, resulting 
in some requiring a lower dose, some requiring a higher dose and others requiring a different 
medicine altogether. In summary, we know that some medicines don’t work because your 
body is not designed to deal with them in the way we expect. Sometimes your liver will clear 
them away too quickly and in others they won’t clear them at all meaning you are more 
likely to have side effects. We now have a test which allows us to look at some of your genes 
and decide in advance what the best drug or dose is for you.  Your local community 
pharmacist could, in the very near future, offer this service to you.  This focus group is 
designed to get your views on the idea of pharmacists offering this to you when you start a 
new medicine. Let me now show you a potential patient journey of how to conduct a 
pharmacogenomics test.          

2. What are your first thoughts? 

• Why is this?  

3. What benefits can you anticipate with a pharmacogenomic testing service?  

• Why is this?  

4. What concerns can you anticipate with a pharmacogenomic testing service?  

• Why is this?  

• And what could be done to mitigate this? 

5. What information would you need if this service was offered to you?  

• Is there anything else you would need? 

• What format would you like information? In person/ leaflet/ electronic?  

6. If you had a pharmacogenomic test, how would you like the results to be presented to 
you? 

• In person/ paper/ electronic?  

7. What information would you like the pharmacist to share with you? 

• And your GP? 

8. Finally, if we were going to set this service up in a Day Lewis Pharmacy, what advice 
would you give us?  
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Appendix 11: Pharmacist focus group schedule 

Good evening, I am going to share with you some background details on an innovative area 
of healthcare, starting with a short briefing on personalised medicine followed by the main 
reason for this focus group, pharmacogenomics testing. Personalised medicine is the 
combined use of genetic, environmental, lifestyle, clinical and other unique patient factors 
to influence prescribing. We know that some medicines don’t work because our body is not 
designed to deal with them in the way we expect. Sometimes our liver will clear them away 
too quickly and in others they won’t clear them at all meaning we are more likely to have 
side effects. We now have the technology which allows us to examine patients’ genes and 
decide in advance what the best drug or dose is for them. With the advent of lower cost of 
DNA testing, this new approach will soon be available for everyone prescribed a medicine 
for which a genomic test is known to be able to improve prescriber decision making; 
community pharmacists could, in the very near future, offer this service. This focus group is 
designed to get your views on the technology and idea of pharmacists offering a 
pharmacogenomics test to patients when they start a new medicine. Pharmacogenomics 
uses genomic information to predict an individual’s response to drugs. This could deliver 
personalised medicine rather than the traditional “one size fits all” approach. 
Pharmacogenomics is derived from the words “pharmacology” the study of drugs and 
“genomics” the study of genes. Patients metabolise and eliminate drugs at different rates, 
resulting in some patients requiring a lower dose, some a higher dose and others requiring 
a different medicine altogether. This all contributes to 30% - 50% of patients not taking their 
medicine as intended for long term conditions often resulting in unnecessary hospital 
admissions. By 2025, the new NHS genomics medicine service will be integrated into routine 
healthcare. Pharmacists will be an integral part of this service from explaining test results to 
patients to alerting prescribers on significant gene-drug pair interactions. To date, 
pharmacogenomics testing has been piloted in a range of settings, including GP surgeries, 
Hospitals and Community Pharmacies in some parts of the world, but not yet in the UK. Let 
me now show you a potential patient journey, how to conduct a pharmacogenomics test 
and an example pharmacogenomics test report. 

1. So, having seen this, what are your first thoughts on this new technology? 

2. What do you think will happen for your patients if you conduct pharmacogenomic 
testing? 

• Why is this? 

3. How could pharmacogenomic testing affect your approach to medicines optimisation? 

• Why is this?  

• Could it conflict with your professional standards?  

4. What concerns/ challenges would you have with delivering a pharmacogenomic 
testing service in your community pharmacy?  

• Are there any physical and resource factors?  

• And what could be done to mitigate these?  

• Conversely what could help? 

5. What would you need to enable this pharmacist led service to be offered?  

• What additional information would you need? 

• What do you think your training needs would be: 
▪ to initiate the service? 
▪ to answer patients’ questions? 
▪ for clinical decision making? 
▪ to make recommendations to the GP to change the medicine/ dose? 

6.      Finally, if we were going to set this service up in a Day Lewis Pharmacy, what advice 
would you give us? 
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Appendix 12: GP focus group transcript 

GP-Focus–Group–Novel–Pharmacy–Service–Design 20210113 

Facilitators: TR and SC 
 
Facilitator: [00:00:06] I'm just going to do a very brief introduction about what tonight is 
about, but then the main part is, is listening to your views.  So I'm going to share with you 
some background on an innovative health area of healthcare that we're working on, starting 
with a really short briefing on personalised medicine, and then following, the reasons for 
this focus group which  [00:00:35] is about pharmacogenomic testing.   

Now, personalised medicine, as you know, is the combined use of genetic, environmental, 
lifestyle, clinical and other unique patient factors to influence prescribing.  And for decades 
now, patients have been treated with medicines based on our own personal characteristics 
but assuming that all – they're all average and when we're prescribing, we prescribe 
personalised for reasons, reasons [00:01:07] such as age or weight, um, other medicines, uh, 
pregnancy, hepatic and renal disease, etc.   

What's different now is the potential to use genomics to improve this prescribing further 
using standard doses, dosage regimes from formularies, but with the advent of the lower 
cost of DNA testing it's now going to be possible for more people to have a genomic test and 
then be able to [00:01:37] target the medicines according to, to their genes.  Now, 
pharmacogenomics itself is a specialism of personalised medicine, and uses the genomic 
information to predict an individual's responses to drugs and, as a result, prescribers can 
then select the best medicine for the patient.   

And this could deliver personalised medicine rather than the traditional one-size-fits-all 
approach.  Pharmacogenomics itself is derived from the word [00:02:07] pharmacology, 
which is the study of drugs, and genomics the study of genes.  And as you know, patients 
metabolise and eliminate drugs at different rates, resulting in some patients needing a 
higher dose, some patients needing a lower dose, and some patients needing a different 
medicine altogether.   

And this all contributes to the 30% to 50% of patients not taking their medicine, as intended, 
particularly [00:02:37] for long-term conditions, often resulting in unnecessary hospital 
admissions.  Now, by 2025, the new NHS Genomics Medicine Service,  its planned it will be 
integrated into routine healthcare and pharmacists and will be an integral part of this service 
in explaining the test results patients through alerting prescribers on significant gene/drug 
pair interactions.   

Now, to date, pharmacogenomic testing has [00:03:08] been piloted in a range of GP 
settings, hospitals and community pharmacies in some parts of the world, but not yet in the 
UK.  And if I can just show you the sort of patient journey it could look like, or it looks like in 
some settings in the rest of the world. Facilitator 2, can you tell me if you can see the slides, 
please?   

Facilitator 2: Yes, I can see them. 

Facilitator: [00:03:35] Right.  So effectively, um, the patient comes into the pharmacy for 
medicines.  It may be a new medicine service and then the patient is offered the 
pharmacogenomic test, which is a cheek swab.  The swab goes off to the lab and then about 
10 days later, um, the medicines report is returned to the pharmacist.  The pharmacist then 
discusses the results with the patient, and then there's two options.   

Either there's no change in prescription required or they refer it to the prescriber [00:04:05] 
for a change of prescription, at which point the prescriber either accepts the change or 
rejects that change.  And I thought it'd just be useful just to give you an idea of what a report 
could look like.  So this is for a test patient, so for the five drugs that the patient is on there, 
you can obviously see there's a significant result of three of the five drugs.   
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And if you then go to the coding at the top there, you can see with that particular gene, the 
significant result may result in [00:04:35] altering the medication.  And therefore, the 
pharmacist, down at the bottom here, can read the recommendation, so he can see that 
there's greatly reduced metabolism of the codeine into  morphine, so it also says that there's 
no point giving tramadol or oxycodone, but the gene CYP2D6 is not affected for morphine 
or buprenorphine, so therefore the pharmacist [00:05:05] could make the recommendation 
for the prescriber to change from a codeine, um, to one of those two.   

So that's – can we just come out of that for a moment?  So that's just really a very, very top 
line of what the service could look like for the patient and then what the outcome.  But I 
guess I'm going to leave this for a moment and really now ask you, having seen this, what 
are your first thoughts on this new technology, please?  Yeah, GP 3, please. 

GP 3: [00:05:37] Yeah, no, I, I don't know very much about it, but I had read about it and I 
think the two drugs that I had sort of read could be useful to use this with was opiates or 
codeine, morphine, and omeprazole.  But I think you mentioned esomeprazole, but I think 
they're maybe the only two drugs that I've – and that's going to be my question, actually – 
which common drugs would this, um, really kind of matter in clinical practice?  'Cause it's all 
well and good with lots of drugs that you may not use very frequently.   

Um, I think, you know, we are chucking [00:06:07] codeine at a lot of our elderly and perhaps 
we're just getting a lot of side effects but none of the good effects.  Um, so I think, uh, 
certainly for – for certain patient categories, and to avoid wasting medication that isn't going 
to do them any good, it might be really useful.   

Facilitator: Yes. 

GP 3: [00:06:24] Um, but of course, it – to, to me, it would really depend on which drug will 
make a difference and, and, and of course the cost of the test as well. 

Facilitator: [00:06:33] Yeah, great.  Just for information, in, in the US, there's about 100 
drugs that are now registered with the FDA, um, with the recommendations on there.  Uh, 
GP 5, please? 

GP 5: [00:06:47] I-I was just going to say, um, I do quite a lot of diabetes, uh, work at 
my practice, and we already take selections of drugs - particularly second, second line - 
based on, uh, I think it's phenotypes, you know.  We know that if people are overweight, for 
instance, then we're going to, uh, select a drug that helps with weight loss.  And this seems 
like an extension of that that's just another tool to help us make that more tailored decision 
[00:07:17].   

So I think I-I would really welcome this, because I-I see it as a natural progression to the way 
that we're working anyway.  I think, um, the option to, to know about people's tolerance to 
opiates is really interesting.  You know, we could start using that information today, if it was 
available.  But I'm interested to hear what the cost is as well. 

Facilitator: [00:07:41] Yeah, great, thank you.  So just as very top line, 10 years ago it was 
£1 million.  Uh, by 2015, it was down to about £1,000.  Today it's, it's somewhere between 
about £100 and £200, or for the whole genome, which the NHS - it's about £300.  But the 
cost is dropping all the time, and by 2025, you know, could it be as low as, as, you know, 
tens of pounds?  Uh, GP 7, please? 

GP 7: [00:08:07] Yeah, and I think we've probably all got a list of those patients who can't 
tolerate anything.  Um, they've got a long list of anti-hypersensitive to the – doing weird 
things that aren't, aren't obviously allergic reactions.  Um, how useful is it for that?  I can see 
a use for those sort of people who are really struggling to get conditions managed properly, 
because we're, we're just swapping and changing and everything seems to be a problem.   

Facilitator: Yes, yeah.  OK, thank you.  GP 2? 

GP 2: [00:08:16] Um, yeah, I think it looks really interesting.  The, um, the thing about the 
opiates particularly, where it says, uh, tramadol is going to be useless as well but actually 
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these ones would, would work, would be really handy, um, just the more information it can 
give you, the better. 

Facilitator: OK, thank you.  GP 6? 

GP 6: [00:08:56] Yeah, I'm of the same feeling as GP 7.  I think those patients who are 
struggling with anti-hypersensitive either side-effects or actually managing to get their 
condition under control, it'd be really useful to know which drugs. We already know that 
Afro-Caribbeans don’t respond to, but are there other drugs that other phonotypes don’t 
respond to?  It would be useful to know.   

Facilitator: Well, thank you.  And GP 4? 

GP 4: [00:09:20] Um, yeah, I agree.  It's something that I've not really heard about before, 
um, and I think definitely it's really interesting.  And I think patients will really enjoy getting 
their results back.  They might feel quite vindicated, I think, in certain cases, to have a look 
[laughs].   

Um, the only thing, my only reservation from just hearing about this is just imagining getting 
bombarded with lots and lots of these requests to chest… check, uh, change medications, 
and then having to process those.  And I think it would probably involve a discussion with 
the patient, so I suppose it's just thinking about [00:09:51] how we would manage that in 
practice. 

Facilitator: Yes, thank you.   And just to – a number on what you just said, it's 5% of 
patients, uh, can't break down codeine at all.  They just keep taking higher and higher doses.  
That's interesting.  GP 9, please? 

GP 9: [00:10:06] Um, I-I think I reflect the same feelings as everyone else, that it sounds like 
a very useful tool to have, uh, in addition to all the other tools that we do have already.  Um, 
it's, it – I – will it …?  Obviously, it's in its infancy in terms of, of rolling it out to, to the general 
public, but will there be a-a way that we can utilise that in General Practice?  So will it be 
coming directly from the pharmacies to us to say these medications need to be looked at?   

Will there [00:10:35] be a kind of a-an interaction so we can feed back for help to get these 
tests from Primary Care?  Um, that's kind of a – it, it works both ways, I guess, um, so it'd be 
quite useful to know what else this test works for.  Um, 'cause I, I've not looked into it that 
much, so this is quite a new prospect for me.   

Um, and it opens up a bit of a can of worms when you start looking at genetic testing, or 
genome testing, um, looking specifically at a [00:11:05] small list of drug interactions, but 
where does that open up the, the, the realm for other testings, you know?   Well, while 
you're there, just check this and that, and am I at risk of breast cancer, am I at risk of this?  
Um, so it does, yeah, it does – it starts to creep onto a boundary, doesn't it, a little bit? 

Facilitator: Yeah, absolutely, yeah.  Thank you.  GP 3, please? 

GP 3: [00:11:30] Yeah, that was going to be exactly my, my next question.  Is the genome 
profile, the result that you get, is it purely about the drug?  Or would it give you a list of the 
patient's risk of Alzheimer's and the patient's risk of cancers and their, their likelihood of 
becoming addicted if they try cocaine?  Because I've, I've seen my, my brother-in-law had 
this test, and it was very interesting.  But of course, it raised a lot more questions than, than 
answers really. 

Facilitator: [00:11:58] Yes, yeah.  So just, just answering that, and we purposely didn't 
want to share in advance tonight about pharmacogenomics, 'cause you know, we didn't 
want you all having to spend hours reading up about it and trying to become sort of experts 
on it for the call, purposely.   

Um, there is one, one test, effectively, that can give lineage; it can also give information 
about diet, about exercise, about drugs, predisposition to future disease states.  But when 
you order the test, you can [00:12:28], say you've decided you're only wanting to report on 
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the medicines.  And what's happening in other parts of the world is they are only reporting 
on say 100, uh, drug/gene interactions for exactly the reasons that you've said.   

But maybe – and this is just me speculating – maybe in sort of 10, 20 years' time, if every 
child at birth is given the test, then effectively, um, that goes into their records and therefore 
that, that becomes very, very useful, um, so it comes – that comes with all the [00:12:57] 
risks that, that you just said GP 9, a-a moment ago.   

OK, let's just move onto a bit more specific then, so what do you think your patients would 
feel?  What do you think would happen for your patients if the community pharmacist did 
start, uh, doing this testing, so specifically the community pharmacists did the testing now?  
Yes, GP 5? 

GP 5: [00:13:36] I think there's so – I can think of a group of patients who would be 
clamouring to [laughs], to have this kind of test done.  Um, but they, they might not be the 
people that I was most interested in having the test done, so I think there could be a 
mismatch, um, between the people accessing it and the people who would benefit the most 
from it, I think.   

Um, but I think the main hurdle to get over would be the [00:14:06] cost, because people 
are used to a free service, a free NHS, that they have a sense of entitlement to as well.  And, 
uh, getting over the, the barrier of paying for things is difficult.  On the other hand, they tend 
to value things that they pay for a lot more, so – 

Facilitator: [00:14:26] Yes, yeah, yeah.  And building on your point about which patients, 
would patients, um, that are prescribed a new medicine be a-a good target population? 

GP 5: [00:14:40] I think that'd be a perfect time to do it, because if you're starting a new 
medication and you're planning on them reviewing the impact of that in a, in a few weeks' 
time, having that information at your – at that point - particularly, you know, I can imagine 
if you are starting an antidepressant drug and the patient's coming back to you and says that 
hasn't done anything - that would be a great time to know whether that's, uh, a biochemical 
issue or whether it's a diagnostic issue, or [00:15:10] you know, whether you've selected 
the, the right, uh, treatment modality at all.   

So I-I-I'm entrepreneurial, early adapter, early adopter sort of person, so I'm very excited 
about the whole idea.  I-I can think – I'm thinking of lots of ways that I'd embrace that.  Um, 
and I think the pharmacy is a-a, a fair place to have it, but I don't think it'd be long before 
people were coming and asking me [00:15:40] to arrange that for them. 

Facilitator: [00:15:41] Yeah, 'cause the literature talks a lot about trial-and-error 
prescribing, which sounds, um, uh, doesn't sound that, that scientific.  Can you relate to trial-
and-error prescribing? 

GP 5: [00:15:53] Well, that's how, that's how we work.  I work in a very iterative way, and, 
and that's how we work in General Practice as well.  When we haven't got access to a lot of 
tests, we've got a-a, you know, a differential diagnosis and we test.  Either we do a test to 
confirm it, or we test a therapy to see if it works.  So I really recognise that as a description 
of how I work.   

Facilitator: [00:16:20] OK, so overall positive so far, but what are the concerns and 
challenges that you would have with your community pharmacist delivering a testing service 
in their community pharmacy, the concerns and challenges?  GP 3, please? 

GP 3: [00:16:37] Yeah, I think my, my main concern would be the cost versus cost 
benefit.  And because, you know, I don't know who would pay for it, and, and who would 
select the patient who, who were appropriate for it.  I think everybody loves the test, but 
actually the key would be to use it only for those patients who, who, who – where it would 
really make a difference, a bit like we shouldn't be ordering a test unless we have a purpose 
with it.   
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Um, so that would be my, my biggest concern, because I think it could very quickly turn into 
a sort of routine tick box [00:17:07] that every would - everybody would get, even if they are 
quite happy with their medicines and they're working well, just because the pharmacist 
perhaps would get used to it, would get excited about it.   

And of course, if it became an NHS service, which the pharmacy would get paid for, then of 
course there could be a perverse incentive to test more and more, even if not clinically, um, 
necessary.  So exciting project, but those would be my concerns. 

Facilitator: [00:17:32] Yes, thank you, GP 3.  GP 4, please, concerns or challenges?  GP 4 
might be on mute.   

GP 4: [00:17:46] Um, sorry, so, um, I suppose one of my concerns would be perhaps that the 
patient would then get a list of medications that actually were very expensive or that we, 
we, you know, weren't on our formulary.  Um, and then that could cause a little bit of 
difficulty.  I suppose then the point would be is there any point in them being on the other 
medication if it's not effective anyway.  Um, but, um, yeah, uh, that's one of the issues I 
could foresee happening. 

Facilitator: [00:18:12] Thank you.  GP 2? 

GP 2: [00:18:15] Yeah, sort of along that point, I guess where the results go.  Um, do they tell 
…?  Are they stuck between the pharmacist and the GP, um, or do they go to the patient 
who then comes with a demand of the pharmacist says I've got to have X, Y or Z?  Um, and 
that's one I want.  And also, I'm not sure, not sure if it's going to be paid for by the patient 
or by healthcare.  I don't think you actually said that, or not, and therefore there's an 
inequality if it's patient funded, how many of them can afford it?   

Facilitator: [00:18:47] So, so in terms of payments, I'm going to raise that.  Of course, in 
other parts of the world, there's not the wonderful NHS, and it typically is either insurance, 
uh, paid, or privately funded.  And I guess that, um, the, the intention for this would be is 
that it would probably start as a private service, but, um, hopefully would be seen as cost 
beneficial to the NHS, and there are, there's some evidence that it is cost beneficial and 
therefore could be for appropriate patients, um, an NHS [00:19:17] funded service.  But 
that's probably several years down the line.   

GP 1: Can I ask something? 

Facilitator: Yeah, sorry, yeah? 

GP 1: [00:19:28] Oh, I'm down, I'm hiding down the bottom here somewhere, I think. 

Facilitator: Sorry. 

GP 1: [00:19:31] That's OK.  And I, and I was just saying about the important concern for the 
patient and what you said is that the, that the, the, that the genomics is run and it actually 
runs the whole patient genomics, but only reports on certain bits of it.  Is that …? 

Facilitator: [00:19:46] Sorry, I must explain that.  So it, it, it has the potential to run all the, 
the information, but the lab only reports on what it's asked to be reported on.   

GP 1: [00:19:58] Right, so there's potentially a lot of information there that potentially might 
be useful to the patient that may not be being reported on, and I'm just wondering about 
the sort of the ethics of that and actually saying if there's an identifiable risk, should we – 
should there be a way of feeding that back to the patient.  And I don't know.   

Um, having been involved, having had patients who've come in with other, other private 
services, um, vascular ultrasounds, to look at their cardiac risk, [00:20:27] and spending a lot 
of time trying to diffuse the pseudo-science behind it, I'm sort of slightly concerned that the 
– that, that there may be certain elements of the genomics, which is very definite, like the 
codeine, for example, but there may be other bits that are much softer that actually give 
people a-a predisposition to benefiting from a medication or not benefiting. 

Facilitator: Yes. 
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GP 1: [00:20:50] And actually, should we be running those on people who, um …?  I-I don't 
know.  I don't know the answer.  Um, but it – I-I just envisage potentially quite a lot of work 
coming our way, because actually as the prescriber we take responsibility. 

Facilitator: Yes, yeah. 

GP 1: [00:21:08] And so we would have to be informed and understand exactly what those 
tests are, and the, the, the the benefits and the false, false benefits of the advice.  Um, and 
the – coming from a General Practice point of view, actually having that information 
integrated into your General Practice system, that if you try to prescribe something a little 
popup comes, another popup comes up and says just, just to warn you, this person might 
not respond to this treatment, had we thought of this one?   

That, that would, I think from a clinical point of view, that would be brilliant.  [00:21:38].  
And if that information was sitting back in the system somewhere, would there be a way of 
importing that back into the, the, the clinical system to, to help guide us looking after our 
patients?  Um – 

Facilitator: Yes.   

GP 1: [00:21:52] And, and talking to, um, other members of Day Lewis about the possible 
future of pharmacy, particularly integrated pharmacies within surgeries, it actually – the two 
serv … two services becoming more streamlined, potentially there's an opportunity there of 
actually the, the pharmacist within this, the, the surgery premises actually being able to 
deliver some of this support.   

And I think, I think that's a very exciting development, although we're sort of blurring the 
[00:22:22] line between true NHS and, uh - well, maybe GPs are a, uh, uh, slightly unusual 
part of the NHS, with a-a pharmacist being paid on a fee per, um, for action basis, converse 
the old General Practice system to provide everything to all your patients is, is – they're two 
different pay structures.   

And I can see that being a-an issue both ways, one of the GPs feeling the pharmacists are 
stealing some of their roles; likewise, [00:22:52] the, the pharmacist potentially being paid 
for work that the GPs have already been paid to offer, and the NHS turning round and saying 
actually, you shouldn't be being paid for this.  Um, I-I don't know how this will go.   

Facilitator: Yeah, that's very insightful, thank you.  GP 5? 

GP 5: [00:23:14] Yeah, I-I have the same concerns as GP 1: did.  Uh, I think it was, you said, 
GP 1, about responsibility for, for this information.  We're all used to getting incidental 
findings in CT scans that one hospital clinic have done and then having to, uh, you know, 
refer to another department.  But, but I also had a bit of concern over confidentiality, uh, 
about the information as well, because – and I-I think [00:23:44] that's just a slightly old-
fashioned view about, uh, being the custodian of the patient's record and the information 
about them.   

I've got no objections to people holding all their own records and information, um, but the 
more places that you have bits of information, more fragmented that can be.  And GP 1:, 
you were saying the same.  If it was integrated into the records, that would be fine.  If it's 
[00:24:13], if it's stuff that is known but you don't know it, that could open up all kinds of, 
uh, medicolegal issues later on.   

Facilitator: Yes, yeah. 

GP 5: [00:24:25] You've made a choice of prescribing out of ignorance, which somebody else 
holds information that says that was a, you know, a bad thing to do.   

Facilitator: [00:24:34] Yes, thank you very much for that.  So as a GP, I guess then, what 
would you need to enable …?  What would you need to enable a pharmacist-led service to 
actually take place?  So additional information would you personally need?  
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GP 1: [00:24:54] I think that I would want to know the patient had been fully counselled 
about what what they're being tested for, and the consequences of having those tests.  Um, 
and that, and that's a huge ballpark, 'cause if a whole genome is available, and that's, that's 
a job I can't do.  It's one, I don't have the knowledge, and two, I don't – certainly don't have 
the time to discuss that with every patient.   

Um, and so, there would need to be some very clear way of informing the patient about the 
implications of those tests. [00:25:23] If they are held on records, um, and they might have, 
might have identified some risk factors to the patient, how is that going to affect them for 
insurance and other life, life, um, events?  Um, so there's, there's lots and lots of ideas that, 
that need to be addressed, um, to, to ensure this is done in the patient's best interests, 
without giving them any detriment. 

Facilitator: [00:25:50] And if the report only reports on the medicines that the patient is 
taking, so in other words, when a test goes off, it reports what, what medicines they're on, 
would that, would that be a different kettle of fish, if it was narrowed down, from an ethical 
point of view?  Or similar concerns? 

GP 1: [00:26:06] I think it depends on what that information is.  If someone is a non-response 
to codeine, then I suppose those people are less likely to become – have an addictive 
personality.  I don't know.  Um, but actually, there may be something reported on that has 
a knock-on effect to that person's risk factors elsewhere and actually by doing that test, the 
patient needs to know that is – that, that there may be that risk and what that risk – what, 
what that might do to their, their, their health, health scores, if you [00:26:35] want to call 
it, insurance scores.   

Facilitator: Yes. 

GP 1: [00:26:39] But actually, they're, they're, they're prob …  If, if - on the NHS screening are 
very good at looking at benefits, risk benefit analysis, and if someone was going through it 
and saying we will, we will look at the – and all the, all the hyperten … anti-hypertensive 
drugs, and say when someone's diagnosed with hypertension, you do that screen and that 
will guide you on treatment, I think that will be really, really useful.   

And you could identify it as being beneficial to the patient.  If you sent off a screen and it 
said, righto, we're going to check that [00:27:09] the top 50 common reactions to drugs – 
and some of these patients will never need those drugs – then I think that's asking for 
information that's not actually relevant, and you could argue that's not appropriate.  Um, 
whether it's held somewhere in a database that we could call down at a later date if the 
patient requires that sort of treatment, that, that, that obviously introduces all sorts of data 
protection and, and data security issues.   

But actually, if I see someone with a new condition [00:27:38] and there's something that 
helps improve my prescribing, I think all of us as GPs would want to know about that.  Um, 
whether the patients would trust this and agree to it is another question.  I'm sure there's a-
a subgroup who would jump at it and a subgroup who would, who would run a, run a mile.   

Facilitator: [00:27:57] That's great, thank you.  GP 3, same question to you, so additional 
information that you would need? 

GP 3: [00:28:03] Yeah, I-I think, I think perhaps I'd like to, to know whether that - you were 
thinking of doing, um, that test on a patient, because I might have additional information 
that would make me think this is not a good idea, or this is a great idea.  Um, because I think 
as, as the others have said, you know, that there could be some patients who would jump 
at the chance, but not necessarily want it for the right reasons.   

Um, and what was the other thing that I was thinking about?  [00:28:33] Was, um, yes, what 
sort of capacity would you have to then, um, answer and explain the outcome of those tests 
later?  Because again, a bit like if you do the test, you need to have enough knowledge to 
explain it, rather than referring back to the GP to speak about all these things.  Clearly, if it 
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was a simple thing about actually, they're anti-hypertensive they'd be more suitable, that 
would be a very direct message.   

But again, if those test results got extended [00:29:03] to include, for example, you've got a 
risk of Alzheimer's, you know, then you are really opening up a-a can of worms with regards 
to patient anxiety, um, and, and, and I guess that, that is a real kind of … We, we wouldn't 
want to create more problems, um, for, for no benefit. 

Facilitator: Yes, great.  Thank you, GP 3.  Uh, GP 9? 

GP 9: [00:29:22] Um, the – your question was what else, what other information we would 
require before we carry out the test.  I'd probably want to know for that specific medication, 
what other medications would you be looking at as alternatives to the ones that that patient 
can't have.  Because, you know, we talk about GPs, we do trial and error medicine, and a lot 
of the time I'll just start a patient on a medication, they'd feedback it's not working; we'll try 
another one.   

They feedback it's not working; we try another one.  And we may well have exhausted the 
medications that [00:29:51] are on that list of, of – that bank of medications that's been 
tested against.  Um, so I guess I'd want to know if we're testing for those medications, which 
ones are in that bank.  Because if we've already tried them, then there's no point in the 
patient having the genomic test. 

Facilitator: [00:30:10] And of course, the other thing is that some patients need a higher 
dose if they are, um, slow metabolisers of, or a lower dose fast metaboliser, so there's also 
that dose adjustment as well, which is the, the other, the other key thing.  OK, um, what 
about what, what training would you need to answer pharmacists' questions?   

So obviously, the pharmacist would need to do, um, quite a lot of training before they set 
up this service, both in terms of, um, [00:30:39] how to, um, read the results, how to, uh, 
use those consultation skills to feedback the results, and then how to have appropriate 
discussions with the prescriber.  Um, what training would GPs need, um, to ensure that they 
could answer any pharmacist's questions?  Yeah, GP 7, please? 

GP 7: [00:31:09] Yeah, I mean I think, you know, I'm of an era where my, you know, genetics 
is almost alien into me now, because my genetics training [laughs] was, was, was over 30 
years ago when I had any formal genetics training.  Um, and I think there's a big learning 
curve for the things that others have said.  GP 3 was talking about, you know, the Alzheimer's 
risks, and excluding all that, I think we would just need actually, probably the majority of us, 
quite basic, uh, going back to basics [00:31:39], looking at genetic risk factors.   

And I think a lot of us probably don't have huge, huge knowledge base on that, so I think it's 
probably quite, quite a wide range of training that we'd need to make us feel comfortable in 
it, particularly if other things are going to be brought up in that.   

Facilitator: Yes, yeah.   

GP 7: [00:32:00] Looking at, looking at projecting risks, talking about risks, what they actually 
mean, I think I would find that, you know, I-I would need more knowledge for that. 

Facilitator: [00:32:10] Because both pharmacists and GPs in other parts of the world have 
felt, um, less than confident and competent, uh, when patients are buying self-testing kits 
off the internet and then just turning up with the results in their hand.  And, um, so, you 
know, I think that's absolutely right. 

GP 7: [00:32:26] Yeah, I think it, it's similar to the people who go and buy, you know, they go 
and do all this food allergy testing.  They come back with a huge list.  I mean we – I just 
cannot – I have no idea what that means and interpreting it would be, uh, you would 
consider perhaps some of the information might be similar to that - crumbs what do I do 
with this? 

Facilitator: Thank you.  Um, GP 6? 
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GP 6: [00:32:47] Yeah, I, I'm just wondering what, um, consultation have you had with the 
NHS Genetics Service over this introduction.  Because it's a fairly scant service down our way 
in the Southwest, where everybody [breaking up] [unintelligible 00:33:01] on time.  Um, and 
I just wondered what their, their, uh, take on this is. 

Facilitator: [00:33:08] Yeah, good, really good question.  I've done some work with the 
NHS Genomics and effectively, they've been working for the last few years on the 100,000 
Genome Project, which David Cameron set up, what, five, seven years ago, and are moving 
towards the – looking at the million.  Um, at the moment it's all about rare diseases and, um, 
and, and cancers.  

It hasn't really moved into the pharmacogenomic space yet.  That's all doing whole genome 
sequencing, um, um, [00:33:38] whereas this is, um, sort of more specific in terms of just 
the, the pharmacogenomics.  But the whole genome sequencing for that does cost an awful 
lot more. 

GP 6: [00:33:46] Yes, because I find it quite difficult to understand the letters that come out 
from the Genetics Service, and if I had to try and translate this sort of information, it's 
probably going to be a bit nebulous as well in terms of future use of drugs or potential 
problems with a drug.  I'm not sure I would be particularly well placed to interpret this and 
explain it to a patient.   

Facilitator: [00:34:08] Yeah.  Certainly.  So the idea is that the pharmacist would make 
contact with yourself or a recommendation for you to either, um, accept or to, to turn down.  
But if the patient did come to you asking questions, again what sort of information or training 
would you need to feel competent and confident with the patient?  GP 9, please. 

GP 9: [00:34:31] I-I-I think I'd want to know how much, um, it – once the testing is done – 
how accurate that testing is, um, to that gene sequence, to tell me that that drug would 
definitely work for me.  Um, what are the stats behind it?  If it's 100% that, that gene 
sequence means that that medication won't work and this one will, or is it 50% this one will 
and the other one won't?  What are the, yeah, the stats on that is what I'd want to know. 

Facilitator: [00:35:00] Yes, great, thank you.  Anything else that you would need to know 
or need training on yourselves before a service was launched?   

GP 1: [00:35:10] I think as GP 9 said, that, um – and if, if we know the, the, the, the relative 
benefit of those tests, it will help us guide us.  And I can foresee actually, that when the 
results are returned to us with those recommendations, it may not necessarily be change 
this drug to that drug, it may be change from this family to that family.   

And the evidence is they're going to get a 50% more likely to respond or a different family, 
they're 75% more likely to respond [00:35:41].  I suspect that if the, the evidence is 
presented in, in a statis … statistical way, which we're all used to looking at, um, we can use 
that in our – and with the patients.  And we're very good at describing risk to patients, um, 
so I think that probably if you gave us the information in a relatively simple – either number 
needed to treat or percentage efficacy – then actually, that probably would, would be all the 
information we needed, um, as long as it was specific for that condition.   

And I think [00:36:10] I'd be more interested in a condition-based result rather than a specific 
drug-based result, because you can often – taking hypertension, we've got so many different 
therapies within that – and you might be saying, well, this, this family's going to work and 
that one doesn't.  But actually, if you don't mention any of the other families, we don't know 
whether they're better than …  

There may be no genetic link that's known yet, but actually it would be nice to say that, that 
one, we don't, we don't think there's any need – there's nothing precluding [00:36:39] from 
trying that family.  And so, by doing it in that way, you give us the same therapeutic range 
that we've got, um, but we, we're moving a lot of the uncertainty about the results per se. 

Facilitator: [00:36:51] OK, great.  So that, I think that's really nicely moves on to the, to 
the next question, which is, um, if your community pharmacist made contact with you to 
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amend the prescription following a recommendation based on a pharmacogenomic test, 
um, would you accept it?   

GP 1: [00:37:13] I think it would depend on whether the patient's condition is controlled 
[laughs]. If it's controlled, there's no point in changing [laughs].  But yes is the answer.   

If, if you, if you're struggling to control a condition, I think it'd be useful and, on the same 
stage, actually if we  knew those testings were available, particularly if they're at no cost or 
very low cost to patients, um, then actually it might be that we'd actually recommend 
patients to get the test, because we're struggling, and, and use it's a way of helping us out 
of a-a-a-a [00:37:43] a challenging clinical situation, like we did advise patients to go and buy 
their own blood pressure machines when people got white oak … white coat hypertension.   

We're doing at already. It's just a slight extension of that sort of procedure, I guess. 

Facilitator: Thank you, GP 1.  How difficult will it be to accept or to turn down that 
recommendation from the pharmacist?  GP 5? 

GP 5: [00:38:12] It, it's easy to accept that kind of recommendation as long as it comes in a 
constructive way.  So we're very used to getting dozens of contacts from pharmacists saying, 
uh, vitamin D capsule isn't available today, please prescribe alternative but don't tell us what 
the alternative is.  That's a, that's a daily, hourly event, you know.  Uh, something's out of 
stock, please prescribe alternative. [00:38:42] What have you got, you know?  So as long as 
information comes with a constructive, uh, suggestion, that's fine.   

But yeah, don't say to me this patient, uh, won't respond to ACE inhibitors, I need the whole 
picture, I need to know if they'd respond to a calcium channel blocker; I need both sides of 
it.  And then it's very easy to, to respond, I think.  Half, half the time, it's just as easy as 
sending the patient a text to say I'm changing [00:39:11] your pill. 

Facilitator: Yeah, thank you.   

GP 5: [00:39:16] It's the way we are working now. 

Facilitator: Great.  GP 4, please. 

GP 4: [00:39:22] Yes, I think that it, it would be easy as long as, again, you know, they didn't 
get an alternative that was say an amber drug in our formulary.  So let's say they 
recommended to then start mirabegron instead of whatever they've been on previously and 
then we have to get permission from the hospital or – and, and that turns into a long 
discussion.  And, you know, it might be giving the patient hope that there might be a 
medication that they can take, but then it takes a bit longer to get that sorted out for them 
[00:39:51]. 

Facilitator: Thank you.  GP 6? 

GP 6: [00:39:54] Yeah, I was going to say, um, we've just incorporated two pharmacists into 
our, uh, practice and way of working and dealing with patients now for a couple of years.  
One or two of them, as you know, used to work with you guys.  And, um, so we're quite used 
to [unintelligible – breaking up 00:40:10] provided they are constructive recommendations 
that are a useful way of interacting sort of thing.  We've found that very beneficial over the 
years, definitely. 

Facilitator: [00:40:23] OK, great.  Any other comments on sort of the pharmacist's 
recommendation and, um, your thoughts on how they can best do that?  GP 2, please. 

GP 2: [00:40:38] Yeah, I think the, um, the – having a whole list of, of everything that's a 
possibility in all the minor interactions probably wouldn't be as useful, but if you've got sort 
of red [00:40:46] interaction on that diagram you showed at the start, then those would be 
the most recent ones where there's benefit or potential for harm, or sort of ineffectiveness.  
Um, if the patient's just not going to get any benefit but they're going to potentially have 
the, the side effects as a result, those ones would be the most useful, I think. 
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Facilitator: OK, thank you.  OK, let's move onto the, uh, the next question, which is if we 
were going to set this, uh, service up in a Day Lewis pharmacy, what advice would you give 
us?   

GP 1: [00:41:25] I would suggest you put, make a presentation to the local GPs first, before, 
before you start telling the patients [laughs].   

Facilitator: [00:41:35] That was my point as well, yeah.  GP 7? 

GP 7: [00:41:38] I would also do a very soft launch, because I think, you know, particularly 
we know our patients and we know that there are that cohort who will be queuing to get it 
done.  And so, soft launch for everyone to get used to it and, and to make sure that it works 
and that communication lines are in, and just some gentle suggesting before it becomes a, 
you know, a big poster in the window saying get your pharmacogenomics done here.   

Facilitator: Thank you.  Uh, GP 9? 

GP 9: [00:42:14] Um, that, that kind of reflects what I want to say about, um, kind of don't – 
possibly a pilot targeting specific conditions and, and medications, so we can pick out the 
patients we want to and run searches ourselves, and just get a feel of as to how it works, 
how it's fed back, uh, iron out the kinks and, and then, and then start, um, kind of widescale.  
Because, uh, if you announce it to our population down here, um, our phones will be buzzing 
nonstop [00:42:44] with I want this genetic test that's happening.  Queues will be out the 
door, um, as they tend to do.  So I-I think doing it as a trial would be a good start. 

Facilitator: OK, thank you.   

GP 1: [00:42:57] And would it worth discussing it with the local CCG prescribing advisor and 
seeing whether they may want to come onboard to try to identify patients on polypharmacy 
for certain conditions, to see whether there may be a way of targeting medicines more 
effectively at those?  Maybe that might even be a way of generating some funding to try to 
make more efficient prescribing. 

Facilitator: Yeah, fantastic, yeah.  Thank you, GP 1.  Now GP 3? 

GP 3: [00:43:21] Um, yes, I think, I think, you know, finding a small target or a few different 
target groups would be really helpful, um, to, you know - perhaps it will be the ones on 
polypharmacy and the ones on antihypertensives with still poorly controlled blood pressure 
or something, to really look at small samples to start with, rather than, you know, Mrs Bloggs 
who's on two drugs and actually is quite happy with it.  Um, how, how, um …?  I-I don't know 
how, how real this is [00:43:52], whether this is something Day Lewis has actually, you know, 
set up to run from next month, or whether this is Utopia.  Um, how …?   

So you, you mentioned this is going to be a private service for the, for the time being.  Would 
you be looking at, uh …?  I mean what, what, exactly what costs would it be to the patient 
and how would you, how would you sell it to the patient if they have to pay for it themselves?  
Because I think, you know, I-I-I totally agree with, with some self-funding.   

I think that often encourages people [00:44:20] and it will, you know, perhaps choose people 
who, who are particularly interested, um, in some cases.  So how, how do you sell it to 
patients if it is not a free service, and, and what was my other question?  Uh, no, I can't 
remember what my other question was, it will come to me.   

Facilitator: [00:44:37] OK.  Let me allay a few of your fears, or one of your fears there.  So, 
so, so many times in my sort of 40-year career, I've seen new NHS services been 
implemented and then six months later, they are reviewed and evaluated.  With this, part 
of my research project is to design, co-design a new service specification, co-designing with 
pharmacists, co-designing with, uh, GPs, co-designing with patients, and then once you've 
got that specification, then [00:45:07] consider implementation.   

Um, so this is, this is certainly, um, not next month, I promise you, um, and, and it's about 
co-designing a service by listening to all the stakeholders first.  So I hope that helps.  Um – 
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GP 1: [00:45:23] And in a, in a Utopia, I think it's a nice way to launch it both for GPs' peace 
of mind, but also target [00:45:31].  We're very aware of patients demanding something, but 
actually the people demanding may not be the people who actually need it.   

Um, and actually, if, if, if you came to us with the service and we could then refer patients 
to you, so it's not actually directly accessible to the general population, and so we, so we can 
use it in a targeted fashion for the challenging patients, well, [00:45:52] then that would give 
us the chance to learn how to use the service.   

Um, I accept it's not going to necessarily give you the same financial rewards, because there, 
there wouldn't be the opening up to everybody, but actually, I think it will be a – to me, it 
would be a less challenging option. If I had a patient I couldn't control their blood pressure, 
then I could recommend this test and from that I could then help control it.   

Then I think that would be a-a, an ideal system which would fit perfectly within the ethos of 
the NHS, of giving patients [00:46:23] the care they need rather than the care they want. 

Facilitator: [00:46:26] Yeah, absolutely, and thank you, GP 1.  Um, GP 7, please. 

GP 7: [00:46:29] No, my point was the same as GP 1's, actually.  It was targeting and actually 
thinking about referring into it as a suggestion, so similar, similar point.  

Facilitator: [00:46:40] Great, thank you.  So anyone got any final thoughts they'd like to, 
to share, um, over any of the questions that I've covered tonight, so really capture, um, all 
of your views in terms of designing of this service?  GP 7, yeah? 

GP 7: [00:46:54] Yeah, just wonder how, how useful it would be in terms of de-prescribing 
for the - I don't know – perhaps our nursing home patients now who, who were always …  
You know, I think we, we're not as proactive as we feel, even though I think we're all keen 
to, to, to doing that.  I mean it is actually how useful it would be to help us as a tool in, in 
removing drugs from people's lists. 

Facilitator: [00:47:23] Thank you very much, thank you.  GP 5? 

GP 5: [00:47:26] I-I was just thinking if you were piloting, uh, such a scheme in an area, it 
would be good to engage with a-a-an interested clinical, uh, GP, you know, GP lead or some 
kind of enthusiast or champion.  Because rather than launching a service and then expecting 
80 GPs suddenly have the time to embrace it and, and engage and educate themselves, you 
– it – these things usually work better if you have [00:47:57] two or three people that you're 
going to, uh, test it on and they then become the, uh, the mechanism for spreading it out to 
their colleagues.   

I mean I can imagine – I work in a big surgery and I can imagine, uh, in, in my surgery there 
would be some people who would always say, oh, I don't know anything about that, you 
need to ask so-and-so, you know.  And you'd naturally have people who were more expert 
in it [00:48:26] than others. But that's the way things often, uh, organically grow, so that – I 
think that's usually a good model to roll things out. 

Facilitator: [00:48:37] Fantastic, thank you, GP 5.   GP 9? 

GP 9: [00:48:39] Uh, I'd probably also try and incorporate … I-I agree with, um, picking out 
those, uh, those single GPs and, and have them be the advert for you.  But, um, also the, the 
pharmacists, so we've, we've got a few, a couple of pharmacists in the pharmacy tech in the 
practice as well and having them onboard as part of like a little team within the practice. 

Um, because in the end, all those changes will probably start to filter through them and then 
to us at some stage, is how I would think of it [00:49:09] would work in our practice.  Um, so 
having them onboard will help, because all the GPs listen to our pharmacists, like they know 
everything.  Um, so actually, that would be a good, good way to start it, I think. 

Facilitator: [00:49:22] Thank you, GP 9.  Are they …?  Can I ask you, uh, GP 9, are they CCG 
pharmacists or federation pharmacists, or, or just within the practice? 
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GP 9: [00:49:33] They're within our practice.  We have one PCN pharmacist that does stuff 
from afar, um, kind of called a PCN.  And we employ a pharmacist in our practice fulltime, 
and we've just employed a pharmacy tech and another one starting soon.  But we, we've got 
17,000 patients so we kind of need that extra hand. 

Facilitator: [00:49:57] Fantastic.  Any final comments?   

GP 1: [00:49:59] Could I just, just reiterate that, um, if the system does come onboard, that 
actually the providers of the clinical systems are also in the loop.  So any information that's 
provided, actually automatically gets integrated into prescribing advice, because I think that 
otherwise it's going to get lost somewhere in the background, and this should be done.  

And without knowing exactly where to look for it, you're not going – you may end up 
prescribing things that patients don't respond to.  So they – and suddenly you see – and EMIS 
has got very good clinical feedback, it's actually having a-an alert flashing up [00:50:30] 
saying unlikely to respond to.  I think it would be really useful. 

Facilitator: [00:50:35] Ideally a summary care record as well? 

GP 1: [00:50:39] I-I-I suspect it probably ought to be, yes.  And it, and that, that's – I hadn't 
thought of it that far, but – and I-I envisage eventually the clinical systems will all evolve into 
one, and, and so we'll have everybody's – we'll have access.  The patient's record will be one 
record and different clinicians might have different – access to different levels of that.  But 
actually, that, that prescribing information will be most useful across all prescribers, um, so 
– 

Facilitator: And [overtalking] work, GP 1? 

GP 1: I'm retiring next year [laughs] – this year now, actually.   

Facilitator: [00:51:18] [Overtalking].  Facilitator 2 and Facilitator 3, is there anything that 
I've missed this evening? 

Facilitator 3: [00:51:28] You were – there was a-a question around, um, medicine 
optimisation, but actually I think the responses to the last question about utility, um, and 
things you could do, the opportunities around this, covered that.  So, so I feel like quite 
comfortable with that.   

Facilitator: Yeah, fantastic.   

Facilitator: [00:51:47] OK, well thank you all so much for joining.  Um, my PA will ensure 
that all of your invoices get processed tomorrow.  So, um, um, thank you for sending those 
through as well, but, um, most importantly, thank you so much for giving up an evening in 
such a busy time at the moment.   

And your insight and information has been so invaluable, um, and, um, some has tied up 
with what's happening around the rest of the world, but you've actually brought, you know, 
a very unique, uh, UK perspective to this [00:52:17] and I think that's so, so important too. 
So, uh, thank you very much and one day when the service does launch, wherever it may 
launch, um, you, you are part of that, and one day soon it may even be a nationally 
commissioned service, who knows?   

GP 3: [00:52:32] Can we get our genomes tested then? 

Facilitator: Yeah, fantastic.  Thank you so much, everyone.   
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Appendix 13: Patient focus group transcript 

Patient-Focus–Group–Novel–Pharmacy–Service–Design -20210302 

Facilitators: TR and SC 
 
Facilitator:  [00:00:05] I’m going to start with a really easy question, just so that we can all 
sort of get into the flow.  The first question is, what are your thoughts about your regular 
pharmacy?  So who’d like to go first?  What are your thoughts about your regular 
pharmacies?  OK, Patient 2, let’s start with Patient 2, please.  

Patient 2: [00:00:23] We think our – well, I certainly think our pharmacy is just brilliant.  
We live in a village and we have a little pharmacy literally at the end of our road um with a 
wonderful pharmacist who’s very good um at advising.  And yes, he’s full-time and the 
opening hours are the usual opening long hours. 

Facilitator:  [00:00:45] That’s great, thank you Patient 2.  Just bear with me two seconds.  
Hello, Patient 5. 

Patient 5: [00:00:57] Hello.  Sorry I’m late.             

Facilitator:  [00:00:58] A big welcome to you.  We’ve just started, but can I just ask if you’re 
– if um you’re happy for us to be recording tonight and have your consent? 

Patient 5: [00:01:08] Yeah, that’s fine.               

Facilitator:  [00:01:09] That’s fantastic.  I just went through a few ground rules, but I’m sure 
you can imagine what – what they are in terms of not talking over each other and such like.   

Patient 5: [00:01:18] Yeah. 

Facilitator: [00:01:19] Fantastic.  And I just asked, what – what are your thoughts of your 
regular pharmacy.  So Patient 2 gave a positive view.  Um I’m very happy to have very mixed 
views, so they don’t all have to be positive, so would – would anyone else like to say what’s 
their view?  OK, Patient 8, please. 

Patient 8: [00:01:35] OK.  Yeah, again, mine is um – it’s positive.  Um it’s that they’re in 
a-a very small little parade of shops just down the road from us and they’re always very 
helpful.  Um you know, very happy to recommend things.  And they deliver local medicines 
and I have my local f-flu jab there – joo-flu jab there, so um yeah, I think they do a good job. 

Facilitator: [00:02:01] Yeah, fantastic.  Thank you.  To – um Patient 7, did I see your hand 
was up? 

Patient 7: [00:02:05] Yeah.  Yeah, um my thought would be positive as well because my 
pharmacist is really local to me.  Also, many of the pharmacists – the gentleman himself – is 
really friendly because sometimes, like in [unintelligible 00:02:19], I can’t make it, you know, 
I’m tired and I get their driver to drop it off to me and stuff like that.  So it’s a very odd 
occasion, like, you know, I’ll get him to-to deliver to me, but most likely, like I’d rather to go 
them because they’re very friendly staff. 

Facilitator: [00:02:34] OK, thank you Patient 7.  Patient 6, I think I saw your hand up as 
well? 

Patient 6: [00:02:36] Yeah.  I mean, I-I think it’s led by the personality you – you know, 
the pharmacist you have in the shop, and my pharmacist is absolutely superb.  I mean he’s 
– he’s on the ball, he’s very reassuring, he gives consistently good advice – I would say better 
advice than my own GP actually.  Um and I think that – and this is just a – I’m sure we’ll get 
onto this – I think that it’s just a shame that we don’t follow more of the European model 
when it comes to pharmacists.  That-that’s my view.  Um yeah. 

Facilitator: [00:03:09] OK, great.  Thank you.  Anyone else want to – uh yeah, Patient 5, 
please. 
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Patient 5: [00:03:14] We’ve-we’ve got a really wonderful pharmacist attached to my 
surgery, um and that makes a massive difference for us actually, that our – the-the lead 
pharmacist there, [name] is – she’s on the ball, she knows what she’s doing.  She’s built good 
relationships with us in the surgery, um she sees patients – UTIs – all of our – sort of anything 
that can be done under a PGD, she’ll see them and sort that out for us.  She’s flexible.  For 
example, today she didn’t have any docinab [00:03:48] in, so she organised for it to be 
brought over for a patient from another surgery in time for us to give the injection that day, 
by being that flexible. 

Facilitator: [00:04:00] OK, thank you.  So I think we’ve cert- you know, I think we’ve got 
some pharmacy likers here tonight, which is always good to – always good to hear.  So – so 
we’ve got a very diverse uh-uh group on here tonight, so right across the country and-and 
lots-lots of different diversity, which is think is really-really great.  So – and I’m hoping for 
some-some mixed views as well.  Now, what I’m going do is, I’m going just-just share with 
you what I want to talk to you about tonight for about three or four minutes.  [00:04:30] But 
the rest of the time is going be listening to you.  So if you think I’m talking at the moment, 
it’s just really just to introduce a new topic – and I’m going take it fairly slowly, if that’s 
alright. 

I’m going share with you some background details on a new area of healthcare, and it’s 
called ‘pharmacogenomics’.  Now, don’t worry too much about what it’s called, but it’s called 
‘pharmacogenomics’.  Now, this uses genomic information [00:05:00] from your DNA and 
looks for small variations within specific genes.  So that’s the scientific bit. So what it can do, 
it can predict your response to drugs, and as a result, can provide the prescriber additional 
information about selecting the best drug and the best dose for you, as a patient.   

And this [00:05:30] moves closer to personalised medicine whereby rather than traditional 
one-size-fits-all where prescribing decisions are based on what works for an average patient.  
Because we know that all of us on the call -we breakdown and eliminate drugs at different 
rates, where some of us will need a higher dose, some of us will need a lower dose and some 
of us will need a different [00:06:00] medicine altogether.  So this is fairly ground-breaking 
medicine as a result of the new technology of DNA testing.   

Now, in summary, we know that some medicines don’t work because your body is not 
designed to deal with them in the way that an average patient would do.  So for some of us, 
the liver will clear it away quickly and for others of us, [00:06:30] the liver won’t clear it away 
at all, meaning you’re more likely to have side effects.  And now there’s a test which allows 
us to look at some of your genes and decide in advance which drug is best for you as an 
individual, or which dose is best for you as an individual.   

Now, your local community pharmacist could, in the very near future, offer this service to 
patients.  And [00:07:00] what I’d like to ask you tonight is, what are your views of the idea 
of pharmacists offering this when normally you would start a new medicine.  So I’m just 
going show you one slide tonight – and it’s only going be one slide I promise I’ll show you – 
of what this could look like in your community pharmacy.  So hopefully you can see a picture 
on the screen now.  So can you see that, Facilitator 2?   

Facilitator 2: [00:07:32] Yes, I can, Facilitator. 

Facilitator: [00:07:33] Yeah, OK.  So what would happen is, if you were prescribed a new 
medicine from your GP, the pharmacist would offer you a pharmacogenomics test.  What 
that means is that you would have a cotton bud and you’d do a cheek swab.  That would go 
into a test tube in a little bag and be sent off to a laboratory.  And then ten days’ later, the 
test result would then come back to the [00:08:03] pharmacist.  The pharmacist would then 
discuss the result with you and there’s a couple of options. 

Either no change in the prescription would be required, or there may be a change in 
prescription, which may be a change in medicine or a change in dose.  The pharmacist would 
then discuss that with your GP and either the GP would either say, “Yes please, I recommend 
that change,” or, “No thank you, [00:08:33] keep to the original medicine that was 
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prescribed.”  Let me just stop sharing, if I can, for the moment.  Have I stopped sharing, 
Facilitator 2? 

Facilitator 2: [00:08:43] Yes. 

Facilitator: [00:08:44] Yeah?  Great.  So I would really appreciate, what are your first 
thoughts on what I’ve said?  OK, let’s start with Patient 7, please.  You’re on mute, Patient 
7. 

Patient 7: [00:09:02] Can you hear me now? 

Facilitator: [00:09:03]We can, yeah.  Thank you. 

Patient 7: [00:09:05] So um I believe it’s a very, very positive step we are taking because 
it’s not just dur-during the Covid, but in general, getting in touch with your GP and changing 
medicine or repeating stuff, it takes uh such a long time.  So if-if you had the option to go to 
– go to your local pharmacist, because a pharmacist, um you know, that knows your uh 
previous records, realise, you know, um whether you need it at that given time.  So I believe 
in terms of like the time continue – uh the time uh steps, it’s a very, very positive steps. 

Facilitator: [00:09:41] OK, thank you, Patient 7.  Um Patient 1, did I see your hand up?  
Again, you’re-you’re on mute, Patient 1.  Sorry. 

Patient 1: [00:09:52] Oh yes.  Can you hear me now? 

Facilitator: [00:09:54] We can, thank you. 

Patient 1: [00:09:55] Um, I mean, in some ways, it sounds like – sounds-sounds really 
positive.  My concern is security, I guess, security of information.  Um whether it’s just – is it 
just checking a gene for a specific thing or is it more looking at your genome generally?  Uh, 
you know, there may be knock-on thing where kind of this may suggest that ‘oh, they may – 
may be more susceptible to a cancer in the long [00:10:25] run’ or, you know, quite often 
one gene will play off against another.  Um what happens to that information?  Would it go 
to – would insurance companies be able to get hold of it?  Um, you know, cos that may have 
implications, either for your insurance or jobs or whatever.  Um so security around the 
information is a concern for me.  

Facilitator: [00:10:48] Yeah, great.  Thank you.  I’ll just answer a couple of these as we go 
through.  So it’s only testing um a few genes that are relative to the medicines that you’d be 
taking.  Um and it tests for about 50 to 100 medicines, so that’s-that’s the-the first one, yeah, 
but real-real valid concerns, thank you.  

Patient 1: [00:11:07] Uh-huh. 

Facilitator: [00:11:08] Yes, Patient 3 now, please. 

Patient 3: [00:11:12] Um yes, fascinating.  Rather – rather like science fiction stuff, this 
is, isn’t it?  Um my first uh instinctive reaction would be training um of the pharmacists and 
also, you know, once-once – again, part of the reason for this focus group is because um 
you’re actually looking also at the uh the actual boundaries between the GP and the 
pharmacists.  Um now to-to actually look at the DNA profiles uh means [unintelligible 
00:11:43] and it’s a problem of, would the GPs be actually happy that the pharmacists 
themselves um would be um – would be trained perhaps over and above what they can 
offer.  Um, I don’t know, but some training, I think, is-is a maj-major issue here.  I can see 
there’s [00:12:12] some benefits of this, um but certainly training and that those boundaries 
between pharmacist and-and the GP um would have to be really laid down clearly.  

Facilitator: [00:12:24] Yeah, I think you raised some really important points there.  This is 
the third focus group.  We’ve actually had eight pharmacists in December and eight GPs in 
January asking very, very similar questions.  So I think that the points you make are-are very 
well made.  Can I go to Patient 6 now, please. 

Patient 6: [00:12:42] Yeah.  As some- as somebody in artificial intelligence, um actually 
it’s quite interesting.  Patient 1 brings up the first question that was – that’s raised with every 
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oil company and every-every merchant bank I speak to – security.  And um the answer, 
generally, comes back is, we’ve all got our bank accounts in the cloud already, so really 
there’s not a lot to worry about.  Security and SSL protocols are there.  In terms of rollout, I 
mean I-I think it’s marvellous.  This-this is next- this is – this is something that um that 
basically is [00:13:12] – I-I think it’s actually a weak link in the system right now, having a 
third party um analy- third-party analytics of a situation. 

And in fact, so I understand, the Israeli system has already got this embedded and that’s how 
they’ve managed to roll out the COVID vaccine so effectively and so quickly.  And actually 
have those-those custom- those-those patient profiles available for both the pharmacist and 
the – and the doctors.  So that’s why they’ve bay- basically – they’re so far [00:13:42] ahead 
of everybody else in the world, you know, in-in real terms.  So for me, it’s a natural 
progression of our health service.  Really is. 

Facilitator: [00:13:50] Yeah, great.  So as-as you – as you said, it is in other parts of the 
world, it’s big in Holland and certainly in parts of America.  Um the-the question- the 
concerns that Patient 1 raised in – about the security and insurance, um very much are being-
being looked at.  Um but as you know, just because something’s in another part of the world, 
you have to make sure that, you know, it’s right for the 

Patient 6: [00:14:13] – Yeah, sure. 

Facilitator: [00:14:13] – the British medicine service and that’s, again, why – things we’re 
looking at tonight.  Yeah, thank you. 

Patient 6: [00:14:17] Absolutely. 

Facilitator: [00:14:18] Can I go to Patient 8 next, please? 

Patient 8: [00:14:21] Um yeah, hi.  Yeah, just thinking about it, I mean, initially, when you 
said it, I thought, ‘oh wow’, you know, ‘yeah, that is a great idea’, and then you think about 
it a bit deeper.  And I’m still all for it, cos everybody else brought up the issues that I was 
thinking, you know, ‘oh, security and to do with insurance’ and things like that.  But yeah, I 
think if I was given the option of it, I would have it done cos I think it’s a great idea. 

Facilitator: [00:14:47] OK, thank you Patient 8.  Patient 3, please. 

Patient 3: [00:14:51] Yeah, one-one of the-the things that is int- interesting is that both 
Patient 2 and I have actually lived um within-within Europe for about um 20 years, both in 
um (Country) and in (Country).  And of course, one of the things there that is-is awfully 
evident is the-the pharmacist is far-far-far more powerful, shall we say, than the actual 
doctors.  And one of the reasons is, is because, of course, doctors, in the main, are all private.  
[00:15:21] So-so you – so here in England uh we have a sort of slightly different attitude and-
and so therefore the NHS um – bless them – and the – and-and these various primary care-
care trusts – or whatever they’re actually called now – um they-they have a completely 
different outlook.  And-and hence my concern about-about the bound-boundaries.  But the 
pharmacists out in Europe – far-far stronger, far more – you know, everyone goes to a 
pharmacist [00:15:51], frankly, because it is – it is actually too expensive to go to a doctor 
every-every time – 

Patient 2: [00:15:56] – Much quicker. – 

Patient 3: [00:15:57] – and-and is quicker. 

Facilitator: [00:15:58] Great.  Thank you.  OK, so Patient 5, did you have your hand up?  
Sorry, yeah.  Thank you.  You might be on mute, Patient 5? 

Patient 5: [00:16:07] I knew I’d do that.  Um questions that I was thinking.  In-in terms of 
would it be centrally-funded or would it be something that the patient took on as an 
additional service.  Um in terms of it increasing workload as well, you know, I-I’ve prescribed 
some amlodipine for some blood pressure and then coming back to review it ten days later, 
[00:16:37] it’s already looking at, you know – if that swab is being sent off, would that 
information be gathered for all of the available medicines that we know about the genomics 
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of and that information passed back into primary care?  Or would it be – a test for we’re now 
prescribing for diabetes, we’re now prescribing for blood pressure, we’re prescribing them 
individually.  [00:17:07] Now, are we getting to the point where we’d have to involve them 
each time? 

Facilitator: [00:17:14] Yeah.  So the early trials or tests, we’re just doing one – testing one 
gene for one medicine, but more recently, it’s called a panel where it’s actually testing for a 
range of genes – not all of them, but a range of them.  So that you only have one test in your 
lifetime so that any new medicines that you have later on in life, you can still go back to that 
test.  And I think you raise an important question about cost, because ten years ago, 
[00:17:44] tests cost £1 million.  Five years ago, it was £1,000 and now it’s down to the 
hundreds.  So by 2025, when this could be integrated in the NHS, it could be down to pounds 
or tens of pounds, and that’s why this is becoming available fairly quickly because the cost 
of the technology has massively reduced.   

So it’ll probably be a private service initially – [00:18:14] similar to flu.  So you remember 
that flu in community pharmacy was private in 2010, but now it’s an NHS service.  So it 
probably, as it proved the value, it will probably be NHS in the future, would be my 
prediction, I suppose.  If that helps, Patient 5. 

Patient 5: [00:18:33] Yeah, it just raises questions to me about two-tier systems and 
being given information about some patients and the fact that generally the patients that 
would benefit from this with the – I presume this would be around things like blood pressure 
medications, diabetic medications.  They’d be the-the medicines that you’d be feeding back 
to us on.  These patients generally are patients from lower [00:19:03] socioeconomic 
backgrounds, so it – this – a few hundred pounds is quite a lot of money to somebody in 
those situations.  As opposed to diseases of the wealthy are less common in that sort of 
thing. 

Facilitator: [00:19:21] Yeah, very well – a point very well made, Patient 5.  Absolutely.  So 
let’s now go on to the benefits.  So what do you see the benefits to you, as a patient, if you 
had the test?  Yeah, Patient 6, please.  You might be on mute.  

Patient 5: [00:19:48] Now-now I’ve switched off my camera.  There we go.  Yeah, they’ve 
gotta make this easier with voice, haven’t they?  Make it automatic.  I-I think it’s more-more 
targeted treatment plans, um getting-getting to the-the hub of the issues much, much 
quicker.  I mean, you know, typically, with me, I – you know, I’ve got asthma, I’ve got – uh I 
think uh I’ve got hiatus hernia, I’ve got a couple of things going on.  And being able to perhaps 
even, you know, link those-those – you know, those-those – you know, later on when you 
[00:20:18] can actually bring-bring medicines together, perhaps, for two or three different 
um underlining [sic] conditions at the same time. 

I think if we’ve got that data and we’re churning it and we start to – we’ll find – we’ll find 
more links um between-between treatments as well.  Um so-so I think – I think all-all round, 
it, you know, it allows – it allows medical professionals to uh to-to examine that data and 
bring that information together that we wall sort of desperately need, really. 

Facilitator: [00:20:46] OK, great.  Thank you.  Patient 1, please. 

Patient 1: [00:20:52] Oh, I needed to unmute myself.  Um with this, are you talking about 
just identifying um the efficacy of drugs or are you talking about identifying potential 
ummmm ailments?  You know, the-the-the propensity to have high blood pressure in later 
life or any of those things?  I mean, I-I’m not sure which you’re talking about – just whether 
the blood pressure part- the [00:21:22] drug would be effective or whether you’re 
identifying future possible propensities to an ailment. 

Facilitator: [00:21:30] Yes, a really good question.  This-this test is just about the medicine 
that you’re prescribed – is it the right medicine for you?  It’s not about future disease states, 
it’s not about ancestry, it’s not about diet or exercise.  It-it’s completely about the medicine 
that you’re prescribed. 
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Patient 1: [00:21:50] OK.  I mean, it sounds like a really positive thing if they can – if they 
can make it that the-the medication I’m taking will be geared around the-the best possible 
medication for me.  I can’t think of a downside. 

Facilitator: [00:22:05] OK, thank you, Patient 1.  Uh Patient 8, did I see your hand up a 
minute ago? 

Patient 8: [00:22:09] Uh yeah.  I agree with-with um Patient 1 actually.  If um if it is just 
literally for that one thing, I can’t see a problem with it and I think it is a fantastic idea.  Um 
and I can also see benefits in other ways, if it should, you know, sort of go a little bit more 
in-depth, you know, even to do with um – I don’t know, like finding-finding donors for things.  
As long as you give your consent, you know, that people can look through it, then [00:22:39] 
um it would be great.  But yeah, so the actual – what – the specific question that you’re 
asking, I think it sounds like a very good idea and I would be happy to do that before I took 
any medication. 

Facilitator: [00:22:51] OK, thank you, Patient 8.  So shall we – let’s move on to concerns, 
cos I mean you raised some concerns earlier and I was going pick up now Patient 3’s earlier 
concern.  Because one of the concerns I think you raised, Patient 3, was about, if the 
pharmacist makes a recommendation to the GP, how might the GP feel.  But that-that’s me 
putting words into your mouth.  Do you want to try and just express again what you think – 
the concern that you had earlier? 

Patient 3: [00:23:17] Yeah, I think one of – one of the areas – um and here we talk about 
bound-boundaries – is [sighs] if you added-add in the-the current pan-pandemic, I’m abs-
absolutely convinced that, because we have spent so long now having this sort of socially-
distanced G-GP, and the fact that we are – that GPs will-will-will now see that um it is um it 
is possible to have Zoom, Microsoft® Team-type um consultations – 

Patient 2: [00:23:56] – And telephone. 

Patient 3: [00:23:57] – telephone – yeah.  We actually get an awful lot of telephone 
conversations now, but I think that’ll-that’ll happen more and more.  And therefore, the-the 
pharmacist will be come our point of – point of contact and I think that is – that is the 
concern.  Because uh will-will the GPs want to rel-release their-their power, but-but are they 
actually – are they being actually forced to do it?  Because uh it is now [00:24:27] cheaper 
to do a telephone conversation um and/or a Zoom – a Zoom consultation rather than having 
a face-to-face and all the um – you know, having-having – booking your appointments and 
going on there and waiting in a waiting room, etc, etc. – 

Patient 2: [00:24:41] – And it’s the time involved, isn’t it? 

Patient 3: [00:24:42] And it’s the time.  Uh whereas it is much easier to go into a – in-into 
a pharmacist, but that then swings the authority for-for um sort of medicine – OK, fine to be 
begin with, it’s a small number [00:24:58], according to the DNA, but that will increase.  Once 
– if, in fact, this comes in, there will be an increase in the sort of things uh so pharm-
pharmacists um will be able – able to do.  And will – [00:25:12] and-and will to want to be, 
because they’re sort of um – they have a sort of union, I suppose, you know.  They will – 
they will want to see, a) more-more-more money being given to the pharmacists, and 
perhaps, therefore, less to the GPs, because they’re doing less, maybe?  I don’t know.  Uh 
but that’s the sort of area. 

Facilitator: [00:25:35] OK, thank you, Patient 3.  Now Patient 6, please – and you might be 
on mute, Patient 6. 

Patient 6: [00:25:47] Here we go again.  I-I totally agree with what Patient 3 said there 
um 100%, but it’s already happening.  I mean, I think there was some – a headline in-in one 
of the East London papers that one of the – one of the trusts plans to close 30% of GP 
surgeries and go virtual.  So doctors are – and also, this week – this week – this week in the 
US – and we always follow the US – CVS, Walmart, in-in their pharmacies, they’re all going 
virtual, OK?  So, you know, I think [00:26:17] 80% of the drug dispendents – dispensed in the 
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state of California during the COVID-19 was basically completely virtual.  There was no 
interaction at all. 

So I-I-I think that in-in terms of the question, I-I can’t see any negatives because that’s all 
good for the planet and that’s all good for the ecological – you know, the-the travelling to 
and from, the eco argument.  Um in terms of negative- negatives, I-I-I think, look, it-it’s just 
something that we’re-we’re on the wave now – the data [00:26:47] wave, the information 
age – and I don’t think it’s anything – I don’t think it’s something you can stop, quite frankly.  
Uh I think we’re already there.  Um so negatives-wise, um I think – I think – I think that um, 
you know, it’s-it’s hard to find a negative, in my – in my view. 

Facilitator: [00:27:03] OK, thank you.  Um sorry, Patient 4, did I see you ask a – any 
concerns? 

Patient 4: [00:27:11] I don’t – um no, I mean, I agree with uh most of what’s been said.  
Um the doctors – and we seem to be bypassing doctors in a way here.  Um it just seems that 
they’re gonna have so much more information.  And so it’s not just about the pharmacists, 
it’s – you know, the pharmacists – I accept at the moment, and the pharmacists know more 
about the drugs than the doctors do, quite-quite clearly.  Um but the more information the 
doctors can receive um it’s gotta be a good thing.  Um very, very positive. 

Facilitator: [00:27:40] OK, thank you, Patient 4.  Uh Patient 1? 

Patient 1: [00:27:47] Sorry, I just wanna chip in again.  Something I can see as an issue?  I 
don’t know.  Um potential problem, is, educating GPs.  Um while I’m sure a lot of GPs are 
very up to speed on the stuff you’re talking about, you know, over the years, I have met 
some terrible GPs that stop learning the day they left uh um – what do you call it?  Doctor 
school [00:28:17].  Um and it – I think they need to be – some GPs maybe need to be 
educated about the possible advantages um and what-what you’re aiming to do.  Um – 

Facilitator: [00:28:33] – I mean, I think that’s a fair comment.  I think – I think all of us, as 
healthcare professionals, that medicine is moving every single year, every single month and 
we all just keep trying to learn and keep up. 

Patient 1: [00:28:44] And there’s always gonna be the kind of ‘oh, stuff and nonsense.  
I’ve been prescribing such and such for 20 years now, you know, I’m not gonna change’.  You 
know, I’ve met some doctors that have given me bad decisions based on either ignorance or 
very outdated um uh knowledge. 

Facilitator: [00:29:04] OK.  Thank you very much.  That – let’s just imagine now that the 
pharmacist did offer the service to you in your community pharmacy.  What information 
would you like as a patient um to give you confidence in what was being offered?  So what 
sort of information?  Imagine that the – that either they-they gave you some information 
verbally or gave you information in a leaflet, what information would you like in that leaflet 
or to be given verbally [00:29:34]?  Um and it’s alright to repeat some of the things that 
you’ve said already.  So imagine that we’re now developing a leaflet or – and explaining it to 
a patient, what should go in there to give you the confidence?  OK, Patient 6, please.  Sorry, 
you might be on mute again, Patient 6. 

Patient 6: [00:29:55] Uh I think the first thing in my experience of-of data-related issues 
is, the first thing people are gonna want confidence is their data is protected.  They – you 
know, you’re not gonna get away from that, um and I think it – in a leaflet, you-you really 
just want to sort of, in layman terms, lay out, you know, w-what this will do for you, moving 
forward.  What are the benefits, how are we gonna target things, how we can – how we can 
get a – you know, a better result for you without overselling it.  But I think that the data is 
gonna be the first thing on everyone’s lips. 

Facilitator: [00:30:28] The data security, yeah. 

Patient 6: [00:30:30] Yeah.  Yeah.  The use of the data and the reuse of the data – they 
will want to – 
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Facilitator:  [00:30:34] – Yeah, thank you.  Patient 2, please. 

Patient 2: [00:30:38] Uh I think um that to – because it can be very personal, because it’s 
um done with gene testing, I think um if that was put across in the publicity, that al-although 
the-that this is all to do with IT, the – what it’s capable of doing, um people can often think 
of IT as-as just being the computer and that’s it, and it’s very impersonal.  And I think if it 
was put across as being even more personal, because of – it is so individual because of the 
facility that you’re offering. 

Facilitator: [00:31:11] Thank you, Patient 2.  Patient 5, please. 

Patient 5: [00:31:20] I think I-I, from a professional point of view, want to include the 
complexity argument that although, yes, your genetic testing might suggest that you’re 
gonna respond better to a certain type of drug, I think it would be really important to make 
clear that the-there’s more to my prescribing decision than just necessarily what drug is 
gonna work best for you.  Um and I think [00:31:50] some – that’s an argument we quite 
often have now, so I think that that would be something that would really need to be made 
clear in it.  That although this – it might come back and suggest that you’re going to respond 
to one diuretic better than other, for example, the fact that we’ve chosen a specific diuretic 
sometimes is in a – in a wider context than just what’s going to be the most effective 
medication.   

Facilitator: [00:32:16] So it’s not just a report coming back, saying, ‘computer says x’ or 
‘computer says y’, it’s part of a decision-making with other 

Patient 5: [00:32:24] – Yeah. 

Facilitator: [00:32:24] – other considerations about the patient. 

Patient 5: [00:32:28] Yeah, the-the-the – the complexity of prescribing needs to be 
present in that information leaflet, that it really isn’t as simple as, I-I sit down and I type 
something into the computer and pick a drug from a list. 

Facilitator: [00:32:44] Yes, yeah. 

Patient 5: [00:32:45] But there’s-there’s – and I – I think conveying that would be quite 
difficult to do because sometimes people underestimate even their own complexities. 

Facilitator: [00:32:58] Yeah, thank you, Patient 5.  Patient 3, please. 

Patient 3: [00:33:03] Um I think the other thing that would be necessary um is um both 
age and special needs.  Um now I’m in fact not too sure what age you can actually do DNA 
testing-testing from – could it be birth?  I-I don’t know, but is it, in fact – 

Patient 2: [00:33:22] – It is. – 

Patient 3: [00:33:22] – OK.  Um but it, in fact, should be actually put – put across that you 
are able to actually have-have this from whichever age.  And-and there is no um sort of final-
final age when-when you can’t have sort of DNA taken.  And also, what happens with um – 
with um sort of special needs.  Would-would there be – would they have to have special – 
uh for instance, um D-DBS clearance for so pharmacists to actually sort of handle um 
vulnerable-vulnerable people and to actually take the tests to then prescribe.  Um there is 
an element there which sort of sends – 

Patient 2: – [Unintelligible 00:34:06]. – 

Patient 3: – [takes care of them? 00:34:07] as well.  I don’t know.  Something like that 
might actually come up. 

Facilitator: [00:34:12] Right, thank you.  When I first mentioned the word 
‘pharmacogenomics’, how did you feel?  Patient 2?  Sorry, Patient 8, sorry.  Patient 8. 

Patient 8: [00:34:30] Uh that’s OK.  No actually, just-just-just harping back to the last bit, 
um I-I like that everyone said about making a leaflet or whatever um uh for the layperson 
and to try and allay fears and tell you what it’s all about and keep it personal.  Um but with 
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the – you know, I-I would be worried about the um security side of it as well.  And thinking 
in that way maybe instead of – I don’t know [00:35:00] how you would do it, but instead of 
like a central database where it all goes to, maybe like your local doctor would hold any 
information.  So that when the – if a computer gets hacked – I don’t know about computers, 
but um could it not then be – uh it would be harder to hack if they had to go into lots of 
different doctors surgeries.  And then it may be more personal, also, to you and your doctor. 

Facilitator: [00:35:28] Yeah, thank you.  Thank you, Patient 8. 

Patient 8: [00:35:30] But that word you came up with initially, I thought, ‘oh my 
goodness, what’s that?’ 

Facilitator: [00:35:34] Yes.  Uh Patient 6? 

Patient 6: [00:35:39] Yeah, I-I-I think it – I think it needs to be abbreviated and 
productised a little there.  Um I think if you – you know, it will – it will just blow eight-80% 
of the population’s brains with just the word, to be honest with you.  And I think – I think it’s 
actually quite frightening to-to the – the lay – layperson – uh not the layperson, but the 
average person.  Um what was I gonna say? – 

Facilitator: [00:36:01] – So the word is the mixture of ‘pharmacology’ – the study of drugs, 
and ‘genomics’ – the study of genes.  But it’s a horrible big [00:36:08] word. 

Patient 6: [00:36:08] Yeah, but maybe it’s uh phigi or phogo – phigi is good, that’ll be 
attractive, you know.  I don’t know.  But, you know, it’s like – it’s like everything in 
technology, you’ve gotta have an al- you know, you’ve gotta – you’ve gotta break it down a 
little bit and stretch it and make it more attractive.  Um where – so that’s actually a really, 
really question I think Patient 8 just came up with.  Where are they looking to store all this 
data?  Is it – is it gonna be U- on UK servers?  Are we – do we know all of that yet? Cos that-
that obviously plays a really big story in all of this. 

Facilitator: [00:36:39] Yeah.  So the data is analysed at the lab and then the security of the 
data around the lab, and there are about um 15 genomic labs around England at the 
moment. –    

Patient 6: [00:36:49] – OK, OK. 

Facilitator: [00:36:51] But round the count- around the world, some people have a 
personal paper genomics passport, if you like.  Uh other countries, it’s held on the GPs 
records, the GP medical uh database.  Um all of these things, and that’s, you know, part of 
the reason for asking, is just to-to get-get your views.  But what’s most important is that, 
wherever it is, it must be completely secure. 

Patient 6: [00:37:17] Yeah, no, absolutely.  The only – the only thing I would say is, 
obviously, that you’re-you’re – at the end of the day, the patient will – like it – like with all 
GDPR laws and everything else, the patient will ultimately um be allowed whether you store 
– you know, you could consent to store the data or not afterwards anyway.  So uh – 

Facilitator: [00:37:34] – Yes. 

Patient 6: [00:37:36] – I can’t – I can’t see an issue – um I can’t see an issue with that.  So 
yeah, great.  Just-just wanted that clarified.  But as I say, just-just from my point of view, I 
think it needs a brief analogy, I think it needs a – it needs to be brought down so um you can 
just literally turn round and say, ‘we’ve got this new service – phigi – or whatever, and off 
you go’. 

Facilitator: [00:37:55] Thank you.  Well Patient 1, I think, so – so I [00:37:57] saw your 
hand up?         

Patient 1: [00:38:01] I-I’m uh the same, you know, a big, long word, and I thought ‘oh my 
God’, and then I heard the word ‘genome’ in it and thought ‘ah, OK, it’s that’.  But li-like most 
scientific words, they’re always a bit um unapproachable.  You know, personalised medicine 
makes a-a lot more sense to me um rather than ‘pharmagenomics’ [sic] or whatever it was.  
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Facilitator: [00:38:26] But building on that question, what does – what-what – when I say 
‘DNA testing’, what comes to mind? 

Patient 1: [00:38:35] Sinister stuff. 

Facilitator: [00:38:36] Mmm. 

Patient 1: [00:38:38] You know?  Um because it’s – DNA testing, to me, is about having 
my whole genome worked out, which, as I said earlier, was all that stuff about one’s 
predisposition to cancer, to um all that stuff, which is not what you’re talking about.  You 
know, you’re talking about very specific um things and so I think so the word [00:39:08] 
‘genome’ and so on is – for me, misleading, cos it takes me off in that kind of um sinister – 
somebody’s gonna know all about me.  

Facilitator: [00:39:18] – Patient 3?  Patient 3, please. 

Patient 3: [00:39:23] Uh yes, my automatic reaction is um as – is, in fact, based on, I think, 
an awful lot of the sort of um science fiction and films which you-you see these days.  But 
um usually um so young-youngsters and obviously people like myself hear the-the word 
‘DNA’, you associate it with alteration, you know, people altering the DNA.  Like look at what 
the reaction of the anti-vax people here um who have actually said [00:39:53] that, you 
know, that you are going to change the DNA by having a COVID jab.  Now, that’s been – 
that’s-that’s been actually sort of talk-talked about, you know.  Abs-absolute cods-
codswallop, but it shows the path that some people’s minds are actually taking. 

And especially young-youngsters who are – who are sort of mixing what they see on social 
media and on films uh with this idea that, you know, perhaps they are going to be cloned 
[00:40:23].  Perhaps this is going to in-in-inject a sort of microchip inside them and their DNA 
is going to be totally altered.  You’ve gotta sort get-get-get rid of that idea. 

Patient 2: [00:40:35] Yeah, I would say – I initially thought of Dolly the sheep, we’re all 
gonna be cloned all over the place [laughs]. 

Facilitator: [00:40:44] Thanks, Patient 2.  Patient 6, please. 

Patient 6: [00:40:47] Yeah, I-I think that’s why it’s absolutely essential when you brand 
this, OK?  You’ve got to obviously get it out there.  I mean, there’s huge amounts of positivity 
about DNA testing, OK?  And that’s-that’s what you’ve gotta get on – you’ve gotta get onto 
that uh that-that stepping stone and talk about the positives.  Cos, you know, otherwise we’ll 
be talking about DNA te- you know, how most people think about DNA testing as a threat, 
not-not a – not a – not an absolutely phenomenal piece of uh science. 

Facilitator: [00:41:19] So there’s no point having a poster in the window of the pharmacy 
saying ‘pharmacogenomic testing’ or even ‘DNA testing’? – 

Patient 6: [00:41:24] – No, no, it would take up most of your window. 

Facilitator: [00:41:30] Brilliant.  OK, well let’s move on to the next one.  If you did have a-
a pharmacogenomics test, how would you want the results presented to you?  Would you 
want them face-to-face from your pharmacist?  Would you want a paper copy?  Or would 
you want an electronic copy?  Uh Patient 7, please. 

Patient 7: [00:41:53] Uh I believe most probably electronically would be the-the best 
option because, you know, you know it’s not gonna get lost and it’ll be saved somewhere 
securely by yourself which you-you can have access to it later on and whenever.  Or rather 
than have been like, you know, face-to-face or even by paper, I would believe – I strongly 
believe uh electronic would be the best option, myself. 

Facilitator: [00:42:14] Thank you Patient 7.  Patient 6, please. 

Patient 6: [00:42:17] Uh I-I think in the early stages of rollout, it will have to be face-to-
face cos you-you need to explain the report.  Um you know, most people are gonna just 
think it’s a piece of paper – what does it mean?  So my view, it would, in the – certainly in 
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the fir- early stages, until enough people know what-what it’s all about, it needs to be face-
to-face.  So – cos I think the public need to be pop- uh educated in what we’re actually doing. 

Facilitator: [00:42:40] Alright, thank you.  Patient 2, please. 

Patient 2: [00:42:45] Yeah, I feel exactly the same.  I-I-I think you need to keep that 
personal link until people are comfortable with the whole meaning of it and how it’s all going 
to work.  So I think face-to-face is really important. 

Facilitator: [00:42:58] Right, thank you Patient 2.  Yeah, great, OK.  Patient 1, please. 

Patient 1: [00:43:04] Uh I couldn’t care less whether I get it – get given it or not, if I’m 
honest.  As long as it goes back and that my doctor has it, um you know, I – he’s got all my 
information about my cholesterol, my blood pressure, my blood type, all that’s – you know, 
I don’t have it.  He’s got it and that’s fine with me.  Um I’m assuming it’s not as if they would 
– I would get – the results would give me any kind of incredibly bad news or anything like 
that.  It’s not like [00:43:34] it’s so – um results of a um an illness, you know, blood test for 
an illness.  It’s just a lit- a set of um my body’s preferences for drugs. 

Facilitator: [00:43:43] Yes. 

Patient 1: [00:43:44] Um I don’t – I don’t see – I don’t need to have those – carry that 
around with me – leave it on the doctor’s um – on my notes at the doctors, just like all the 
other stuff. – 

Facilitator: [00:43:55] – As an example, if you were on six to eight – let’s say you’re on six 
drugs, it might come back that four of them are fine, one of them you need to have a slightly 
lower dose, so you might reduce from, say, 40mg to 20mg, or four times a day to two times 
a day.  And then the final drug, it may say that your body actually doesn’t respond to that 
drug at all and an alternative one could be better for you – would be the sort of thing it could 
show. 

Patient 1: [00:44:24] And as far as I’m concerned, that – you know, the-the doctor should 
keep hold of that, I don’t – shouldn’t have to carry it around in my breast pocket. 

Facilitator: [00:44:32] Yes, thank you.  Patient 8? 

Patient 8: [00:44:35] Um yeah, I-I agree that it wouldn’t bother me going back face-to-
face, because if you’ve had it done anyway, they’ll explain what it’s about probably when 
they do that.  So I would be happy with a – just an email or something with the results in.  
Um so yeah, that wouldn’t bother me.  Um but yeah, as for the name of it, uh something 
friendly, like maybe ‘test and match’ or something, so they know it’s just to match up the 
medicine or whatever, rather than making it a scientific name.  But uh I’ll be happy with an 
email – I wouldn’t mind.     

Facilitator: [00:45:09] Are you in marketing, Patient 8? 

Patient 8: [00:45:11] Marketing?  Well – well, only so much as the shop [laughs]. 

Facilitator: [00:45:14]  [Laughs].  Brilliant.  OK, so that’s how you’d like the result 
presented.  What information would you like the pharmacist to share with you?  Patient 8 
again. 

Patient 8: [00:45:37] Yeah, basically just-just what is – what is relevant.  I think you just 
want to keep the information just short and sharp as to what the actual test was for.  I don’t 
think they need to elaborate cos um, you know, you could get worried or whatever.  But 
yeah, just keep it relevant to what the um – what the medication was.  Um yeah, what sort 
of side effects you might have, possibly, if you took it.    

Facilitator: [00:46:03] Thank you.  Patient 3? 

Patient 3: [00:46:05] Um I-I think th-the interesting point here would-would be if-if you 
dis-disagree with it – with-with what the pharmacist says, you know.  Um there will be 
people who will automatically ask for a second opinion and, of course, the second op- the 
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second opinion is the G-GP.  Um so – so it’s really it’s-it’s-it’s a question of uh also with the 
– with the cost-cuttings within-within [00:46:35] medicine these days, you know, so the GP 
wants to give – give you the sort of cheapest but most eff- most effective drug um for your 
con-con-condition.   

Now, if you are therefore prescribed something by the pharmacist, is he sort of doing it on 
a cost basis or is he actually saying, well actually, you would – you would be much, much 
better having this particular drug which actually costs £200 a [00:47:05] shot as opposed to 
the sort of GP who-who would actually say, “Well no-oo, I-I, in fact, wouldn’t prescribe that.”  
So once again, you come into these boundaries and the balance linked in with cost.  

Facilitator: [00:47:17] Yes, thank you.  OK, and then what information would you want the 
pharmacist to share with your GP?  Patient 8? 

Patient 8: [00:47:34] All of it, even what they haven’t told me, um because I think it’s nice 
to have that on record, cos then if you go in with a problem, they can look over it and say, 
“Ah yeah, when you did this, it did bring up such and such.”  But um yeah, I would say all of 
it.  Yeah. 

Facilitator: [00:47:52] Brilliant, thank you.  Patient 4, please. 

Patient 4: [00:47:56] You’re saying about sharing with the doctor, surely this information 
should automatically be going to the surgery and to the pharmacist.  And that’s – and then 
you’re talking this idea of what should they share – surely everything should be in the hands 
of both. 

Facilitator: [00:48:11] Great, thank you.  OK.  My last question then this evening is then, if 
Day Lewis Pharmacy were going to set this service up, what advice would you give us?  
Patient 6, please. 

Patient 6: [00:48:51] Yeah, I-I think – I think – I think the – at the core at the moment is, 
certainly after COVID and everything else, depending on how quickly you’re gonna bring this 
in, don’t you lose that personal contact with the customer.  I-I-I think it’s-it’s vitally important 
for communities.  I mean, I-I think that, actually, if you look at um what we’ve lost as 
communities over the last – what, ten years – 10, 12, 15 years, most-most places have lost 
their local pub, they’ve lost the Post Office, OK?  [00:49:21] It’s absolutely vital um that um 
the bedrocks of our communities, i.e., the doctors and the pharmacists, stay where they are.   

OK, technology – technology absolutely can uh enhance their service, but we-we all need 
human contact, and I think that’s becoming very [laughs] – I mean, it’s actually becoming 
very evident, I think, in-in how many antidepressants I was reading have been dished out 
during the [00:49:51] COVID crisis.  So-so fundamentally, if you – if you want to uh, you 
know, carry on um – carry on as a business and a business that stands on its [legs? 00:50:00], 
is, don’t lose that personal contact.  It’s vital.     

Facilitator: [00:50:05] Great.  Thank you Patient 6.  So the question is, if Day Lewis was 
going to set this service up, what advice would you give us?  I’ll go to Patient 2, then I’ll go 
to Patient 8. 

Patient 2: [00:50:15] Uh I-I feel exactly the same and-and Patient 3 was just agreeing too, 
it-it’s to do with the personal touch, it’s to do with relationship.  Uh we-we all need that and-
and certainly if you need medication, you need that reassurance.  Um so I think if you stick 
to what they’re certainly doing here, um and-and giving that um personal touch, then that 
would be fine.  Just what we need. 

Facilitator: [00:50:42] Thank you Patient 2.  So what adv-advice would you give us, Patient 
8, please? 

Patient 8: [00:50:46] Um in my opinion, um because it is uh-uh a new idea, I would like 
um some sort of leaflet or letter from my doctors surgery, introducing the service um and 
saying, you know, that it’s available at the local Day Lewis pharmacy.  Because if it came 
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from anybody else, I would be worried that it was a bit of a scam or something, so I would 
actually want it to be introduced to me by my doctors surgery. 

Facilitator: [00:51:15] So you’d like the GP and the pharmacist to work together – or the-
the practice and the pharmacist to work together? 

Patient 8: [00:51:20] Yeah, but I would want something from my doctor so that I would 
know it was a genuine service that’s being offered. 

Facilitator: [00:51:29] Thank you.  Any more advice from – for us?  Is that Patient 1 saying 
yes or … ?  Any more advice, Patient 1? 

Facilitator 2: [00:51:51] Patient 7 has his hand up, Facilitator.  

Facilitator: [00:51:53] Yeah, OK.   

Patient 7: [00:51:55] Yeah, I was gonna ask you, how are you gonna [push? 00:51:57] um 
a patient that you are doing the service?  How are you gonna promote it?  I mean, at least 
about to start it, but how are you gonna promote the message to your – to the patients? 

Facilitator: [00:52:07] So how would you recommend we promoted it? 

Patient 7: [00:52:11] I dunno, it’s like not everyone goes to their surgeries, do they?  I 
mean, the pharmacies.  So unless they go there, you know, or like um kind of what the lady’s 
mentioned, if you hear it from your GP, that’s beneficial, that’s secure as well.  But at the 
same time, what if someone don’t – pharmacies every so often, how would you notify them?  
So I don’t know if there’s another option. –  

Facilitator: [00:52:35] – That’s a very good question.  Thank you, Patient 7.  Thank you.  
OK, has anyone got any further comments or questions before I wrap up?  No?  Fantastic.   
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Appendix 14: Pharmacist focus group transcript 

Pharmacist-Focus–Group–Novel–Pharmacy–Service–Design–20201215 

Facilitators: AT and SC 
 
Facilitator: [00:00:04] The purpose of this focus group, as you know, is to develop a novel 
pharmaceutical service, but we haven’t really said what that is because we want to get your 
first ideas about it. So, I’m going to share some background details with you on an 
innovative area of healthcare, starting with a short briefing on personalised medicine, um, 
followed by the main reason for this focus group which is about pharmacogenomics testing. 
[00:00:34] OK? So, that’s the, that’s the thing we’re going to be looking at. The personalised 
medicine is the combined use of genetic, environmental, lifestyle, clinical and other unique 
patient factors to influence prescribing.  
We know that some medicines don’t work because our body is not designed to deal with 
them in the way that we expect. Sometimes our liver will clear them away too quickly and 
in others they won’t clear them at all, meaning that we’re more likely to have side effects. 
We now have the technology [00:01:04] which allows us to look at patients’ genes and 
decide in advance what the best drug or dose is for them. With the advent of lower cost DNA 
testing this new approach will soon be available for everyone prescribed a medicine for 
which a genomic test is known to be able to improve prescriber decision making. Community 
pharmacies could, in the very near future, offer this service. Um, I’ve lost my [unintelligible 
00:01:31].  

This focus group is designed to get your views on [00:01:34] the technology and idea of 
pharmacists offering a pharmacogenomics test to patients when they start a new medicine. 
So, I don’t know if this is something you’re familiar with, uh, as a, as an approach, but 
pharmacogenomics uses genomic information to predict an individual’s response to drugs 
and can deliver personalised medicine rather than the traditional one size fits all. 
Pharmacogenomics derived from the words for pharmacology, the study of drugs, and 
genomics, the study of genes. [00:02:04] Patients metabolise and eliminate drugs at 
different rates, resulting in some patients requiring a lower dose, some a higher dose and 
others requiring a different medicine altogether. And this all contributes to about 30 to 50% 
of patients not taking the medicine as intended for long term conditions, often resulting in 
unnecessary hospital admissions.  

And by 2025 the new NHS Genomics Medicine Service will be integrated into routine 
healthcare. Pharmacists will be an integral part of this [00:02:34] service from explaining test 
results to patients to alerting prescribers on significant gene/drug pair interactions. To date, 
pharmacogenomics testings has been piloted in a range of settings, including GP surgeries, 
hospitals and community pharmacies, um, but that’s in other parts of the world, not 
currently yet in the UK. So, um, I wanted to show you, um, a flowchart of what, uh, [00:03:04] 
such a service offer might look like, um, and then to show what a report might look like. And 
then I’m going to ask you some questions, OK?  So, I’m just going to share now, uh, if I can 
get the right thing to share. This one. Right. Can you all see that? 

Pharmacist 3: [00:03:30] Yes. 

Pharmacist 8: [00:03:31] Yes. 

Pharmacist 5: [00:03:31] Yes. 

Facilitator: [00:03:32] Is it big enough to read? 

Pharmacist 3: [00:03:33] Yes. 

Pharmacist 8: [00:03:34] Yes. 

Pharmacist 5: [00:03:35] Yes. 

Facilitator: [00:03:36] OK. So, I’ll just talk you through the boxes just in case it’s not quite 
big enough. So, the idea is that the patient visits the pharmacy for a medicines review, um, 
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and at that point the patient could be offered a pharmacogenomic test. Um, so the test is 
taken, um, and then the test results indicating potential gene medication, um, link or 
interaction is returned in ten days. At that point the pharmacist discusses the results with 
the patient and [00:04:06] then there are some options.  

You could, um, either then discuss it with the patient and then refer to the prescriber for 
some changes to prescription or you could decide that no change is necessary. If you ref-, if 
you refer then to the prescriber for a change in prescription then they would either accept 
the change or reject it. So, that’s, that’s what that pathway could look like, and, um, the sorts 
of reports that these, um, uh, [00:04:36] companies who produce the tests produce look like 
this. Can you see a report now? 

Pharmacist 3: [00:04:43] No, still got the flowchart. 

Pharmacist 5: [00:04:43] No. 

Pharmacist 4: [00:04:44] No. 

Facilitator: [00:04:45] OK. Then I shall stop sharing and start sharing again. Uh, pick the 
right document. Does that look like a report? 

Pharmacist 5: [00:04:59] Yes. 

Pharmacist 3: [00:04:59] Yeah. 

Facilitator: [00:05:00] OK. So, you can see it says, ‘Personalised Medication Report for Test 
Patient.’ So, this is a made up one. Um, there’s information about the current medications 
and it’s kind of colour coded. So, a red dot means a major prescribing consideration, yellow 
a minor, uh, and green is sort of business as usual. And the sorts of recommendations are, 
um – so if you see here for codeine or paracetamol, there’s a significant result [00:05:30] 
that might require altering this medication.  

So, the idea is that as a pharmacist you’d get this response, this report, uh, and you can sit 
down and discuss it with the patient. So, as well as, um, medicinal information, medicines, 
uh, information, there might be some genetic, some general genetic test information, and 
there might also be a, uh, uh, a recommendation. So, here’s a strong recommendation to 
avoid [00:06:00] codeine use due to lack of efficacy. OK, I’m going to stop sharing that for 
now, but we can come back to those if you would like to see them, uh, at any point.  

So, you might want a moment just to, uh, mull that over. Uh, and so I want to ask my first 
question now which is, having seen this what would be your first thoughts on this new 
technology, on using pharmacogenomics and using that information [00:06:30] in this way? 

Pharmacist 3: [00:06:33] My first thought is, my grandmother recently had to start 
taking losartan. Previously she had taken ramipril, but it had caused her kidneys to 
deteriorate. So, if they had known beforehand, the kidney function wouldn’t have gone 
down at all because they would have known, “OK, don’t use the ramipril, go for the losartan 
instead,” immediately stopping her – she’s 92, she doesn’t – [00:07:03] she gets confused 
anyway. Suddenly having the doctor switch medicines on her doesn’t help.  

Facilitator: [00:07:11] Yes. OK. Um, any other thoughts about the use of this technology? 

Pharmacist 5: [00:07:16] I think it’s good. I think it’s futuristic. I think it’s innovative. 
I think it will really help patients, um, not only identify what they should and shouldn’t be 
taking, but also provide a more individual approach to what they are taking, because as we 
know, one size doesn’t fit all. I think a lot of medicines are prescribed on a trial and error 
basis. So, they go away with the medicine with a low percentage that’ll actually work, but 
just with kind of evidence on different kinds of people. So, if we can get the information 
from technology that’s so, [00:07:46] it’s so individual, I think it’s a fan- – the first thought I 
had was, “That is an absolutely fantastic idea. It’s going to save both the patient and the NHS 
a lot of – well, a lot of money and also a lot of care. So, yeah, I think it’s great. 
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Pharmacist 1: [00:08:00] Yes, I think it can also reduce like hospital admissions and 
things like that in terms of side effects and how the medication reacts with the specific 
person’s body and things like that. So, yeah, a great, um, innovation I think. 

Male 1: [00:08:19] It think it’s –  

Male 2: [00:08:20] [Unintelligible 00:08:20] – uh, sorry. No, no [unintelligible 
00:08:23]. 

Male 1: [00:08:24] Yeah, you go ahead. 

Male 2: [00:08:26] And definitely for adherence as well. It will support a lot of the 
adherence. It will make our [unintelligible 00:08:31] much easier to, to deal with. So, I think 
it’s a, I think it’s a very, very great idea to be honest. I think – yeah, it depends on the – now, 
it depends on the cost as well. There is a lot – the, the idea is good, but it has to be organised 
quite well because you have to have a good communication with the GP as well to make 
[unintelligible 00:08:54] because, for example, if it takes ten days to get the result, but for 
example the GP want to start the medication and then expect like a blood test in ten days 
to see how the body’s responding, you have to synchronise all these new things. So, yeah, 
but the idea, the, the, the idea is very good. 

Facilitator: [00:09:19] [Unintelligible 00:09:19]? 

Pharmacist 7: [00:09:19] I think it’s a good way forward – 

Male 1: [00:09:20] Uh, it’s also really good –  

Facilitator: [00:09:21] Pharmacist 7, sorry, you were –  

Pharmacist 7: [00:09:23] No, that’s OK. I think it’s a good way forward, and I think it 
will get patients involved in their care a bit more. So, if they’re able to like see it on paper 
and – you know, in community pharmacy we’re at the forefront, so we’re able to – we’re in 
the community, we’re accessible, we’re going to be able to like, once we have enough 
training, um, to just be there to explain it to them. So, do think it’s a good service.  

Facilitator: [00:09:46] Sorry Pharmacist 8, I think I stopped you then. 

Pharmacist 8: [00:09:51] Uh, well, no I hadn’t started, but, um, I think, not that it’s a 
terrible idea, but this – just to recap for someone who’s worked, um, had a career in the 
pharmaceutical industry I, I think this idea is naïve. Um, I spent a long time working with 
companies, pharmaceutical companies whose sole objective [00:10:21] is to have 
prescribers prescribe their products. If anybody thinks that a pharmacist in an, in an ad hoc 
test is going to potentially reduce the amount of prescribing of a pharmaceutical company’s 
drug by doing a test on their patient downstream of the prescriber, they’re very much 
mistaken. That will never happen.  

Pharmacists have never been involved really [00:10:51] in the decision-making process as 
far as pharmaceutical companies are concerned which is why we very rarely see them. And 
whatever decisions are made based on pharmacogenetics will not be left in the hands of a 
group of people, pharmacists, with whom the pharmaceutical company does not have a 
well-developed relationship. It will be moved upstream, and the decision will be made 
upstream based on the, the tests.  

[00:11:21] It will not be – a GP will not prescribe a medication and then the pharmaceutical 
company will take the risk that some pharmacist in a high street will feedback to the, the GP 
that this is the wrong medication That will never happen. Indeed, it doesn’t happen. And the 
pharmaceutical company, trust me, who, you know, spend a larger amount of money on 
marketing than they do on R&D – it will never, it will never happen. It’s a nice idea, it’s a 
theoretical idea, but [00:11:51] I think you underestimate the degree to which 
pharmaceutical companies influence prescribing and the prescribing landscape.  

Facilitator: [00:11:59] OK. 
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Pharmacist 8: [00:11:59] And to come up with an idea, an ad hoc idea which might 
dovetail into a community pharmacy service is nice, but is to completely underestimate not 
only the future of retail pharmacy but what pharmaceutical companies will do to stop that 
happening, and I –  

Facilitator: [00:12:16] OK. 

Pharmacist 8: [00:12:16] – and that’s, and that’s it. 

Facilitator: [00:12:18] That, that’s great. Thank you for that comment. Now  

Pharmacist 2: [00:12:20] Can I say something? 

Facilitator: [00:12:20] – um, Pharmacist 9 you had your hand up I think? 

Pharmacist 2: [00:12:23] Can I say something? 

Pharmacist 2: [00:12:26] Um, yeah, I mean I do agree with Pharmacist 8 that, um, it’s 
almost at the wrong end, the, the testing’s at the wrong end of, of the process and that any 
– the testing would be more, more beneficial earlier on and the, the NICE guidelines for 
basically every care category, you know every healthcare category in the BNF, the whole lot 
would all need to drastically change. And for us to sell a service or even [00:12:56] at some 
point that service be commissioned to them, (sighs) it makes things very complicated, I 
suppose is what, is my immediate thought. Um, you know, from the landscape the way it is 
now to introducing the benefits of this individualised care, I think it’s, it’s a, a long time in, 
in the making. 

Facilitator: [00:13:18] Thank you, and we’re going to pick up on some of these things with 
the next question. So, um, Pharmacist 10 I think you put your hand up? 

Pharmacist 10: [00:13:27] Um, I’m just, um – I’ve got one question on who’s going to 
pay for the test? Is it, um – uh, is it paid by the NHS or by the patient? Um, I mean, we could, 
we could try it to see if, um, if it, um, if it works in, in the market. If it, if it fails, it fails. I mean, 
um, it’s better that we’ve, we’ve tried, and it failed than, uh, not to try and, um, have this 
thought, [00:13:57] “Well, what if we tried?” That’s, that’s my opinion, but the cost for me 
is, is quite important. Who’s going to pay for the test? 

Facilitator: [00:14:07] Yes. It’s, it’s a good question. Um, um, I, I think, um, there’ve been 
conversations around private services, but, um, there might – you know, I don’t want to, uh, 
lead on that. So, um, has, has everybody said something about their first thoughts? Are there 
any other comments? 

Female: [00:14:30] I think Pharmacist 4 and Pharmacist 2 still have their hands up. 

Pharmacist 4: [00:14:31] Um, I think because of – 

Pharmacist 2: [00:14:33] Yes. I would like to say, you know, yes, it is true that the 
pharmaceutical industry has got a lot of power, but at the same time I think if they patient 
is experiencing the side effect, yes, and we are able to explain to the prescriber where this 
side effect comes from, I think that the prescriber will think twice before not changing the 
medication, because, [00:15:03] yeah – I, I understand if the patient doesn’t complain and 
everything is fine, but when the patient starts complaining, yes, the pharmaceutical industry 
I don’t think is so powerful anymore, I think. 

Facilitator: [00:15:19] OK. Thank you. Pharmacist 4? 

Pharmacist 4: [00:15:24] Um, I was going to speak about, um, some of these 
guidelines that the NICE presents, most of them are [line breaks up 00:15:29]. So, if it helps 
us in terms of, um, catering individualised therapy, like for example if you look at diabetes 
care, after metformin it’s a bit of a grey area. We don’t really know, uh, individuals are 
different in terms of their genetic makeup and their physiology. We don’t really understand 
what’s good, we just do one size fits all at the moment.  
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If we had, uh, some kind of specialised service [00:15:54] where we could determine 
whether one individual might benefit from a, uh, like, like, uh, DPP-4 inhibitors or another 
therapy, it paves the way for providing that, uh, specialised therapy that’s suited for the 
individual’s needs. And, and in the long term, not only will it help with polypharmacy, but it 
will help with, um, hospitalisation and also reducing the cost to the NHS. But it could 
potentially [00:16:24] also be a really good service privately, uh, for the, for the business side 
of the pharmacy as well. But I, I can also see the challenges ahead as, uh, Pharmacist 9 and, 
uh, Pharmacist 8 pointed out. So, uh, we’ll see what the pilot says as well. So … 

Pharmacist 8: [00:16:40] As someone who’s sat on, um, global meetings of 
companies like Novartis and Roche, and you cannot – unless you’ve sat there and listened 
to the discussions, these people will go through the market performance by country by 
country and go into very, very granular detail as to why a product is not being prescribed 
more in Germany than in France, than in Italy, [00:17:10] than in Moldova, than in Ukraine. 
The medical directors of each country volunteer information as to why that might be. Who 
are the inspirances? Who are the key opinion leaders? What Glaxo is going. What 
AstraZeneca. Anything.  

Anything whatsoever that comes up that says, “Losartan is not being prescribed in the UK. 
We think it’s because pharmacists have decided to do pharmacogenomic testing,” will be 
the focus of any [00:17:40] amount of millions that they will require to reduce any loss in 
their product. And if that means changing the side effect profile, changing the drug or 
whatever, they will skirt the problem. There is no way that a pharmaceutical company will 
let a pharmacist influence an upstream prescriber, and they will make sure that doesn’t 
happen. They’ve being doing it for years. So, you have to think, you know, the genomic 
testing is a nice idea, but it’s not going to be – the companies will not let [00:18:10] 
pharmacists do it – 

Facilitator: [00:18:12] Mm. 

Pharmacist 8: [00:18:12] – decide. It, it, it won’t happen. There’s – not in a million 
years. 

Facilitator: [00:18:16] OK. Well – um, no that’s – 

Female: [00:18:17] Pharmacist 8? 

Pharmacist 8: [00:18:18] Yes. 

Pharmacist 5: [00:18:18] I’m sorry –  

Facilitator: [00:18:20] Sorry, Pharmacist 4 [unintelligible 00:18:20] who – Pharmacist 11, 
were you wanting to reply? Sorry, I – Pharmacist 4’s still got his hand up. If you could put it 
down for me. 

Pharmacist 5: [00:18:27] It’s OK. I mean, like haven’t we all – the, the whole purpose 
of this group meeting is service design, and even if it’s theoretical – and pharmacists are not 
living like we did like 40 years ago, it’s changing more rapidly than ever. So, even if it’s a slim 
chance and even if they do have to pay privately, which they are doing in other countries, 
they are doing it in America, they’re doing it in Australia, if the patient wants to know 
individually their own risk factors, their own gene code and to try [00:18:57] and talk to the 
prescriber themselves and make a decision, then we should be able to facilitate that. I don’t 
see any problem with designing a service. Even if it’s totally unrealistic to some people, there 
is a chance that it could be marketed privately, even though the [unintelligible 00:19:13] 
might say, “Uh, no we’re not – ” 

Pharmacist 8: [00:19:16] I, I agree with you, except the different is of doing it 
privately, it’s like you can do a lot of stuff privately but what we’re talking about here, in 
order to be commissioned going back to the point of what is the value of a commissioned 
service, is to bring, bring benefits to the patient, then you have to change something. And it 
means that you’re going to have to talk to the prescriber and put a case to them to say, “I’ve 
done the genomics test on your patient, and you’ve prescribed the wrong thing.” Now, think 
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of the relationship [00:19:46] between the patient and the GP. You know, that’s a very 
fraught area. You can’t ring up a GP and say, “You’ve given effectively a medication to 
someone that’s causing them side effects or is inappropriate.” That’s a very difficult 
discussion you’re going to have. 

Facilitator: [00:20:01] Well, I think the idea is that that would be some kind of, um, shared 
decision making with the patient. Uh, Pharmacist 3 you had, uh, your hand up? 

Pharmacist 3: [00:20:09] Pharmacist 8? 

Pharmacist 8: [00:20:09] Yes. 

Pharmacist 5: [00:20:09] There’s two issues that I see with what you’re saying.  

Pharmacist 8: [00:20:13] OK. 

Pharmacist 5: [00:20:13] One, you’re assuming that everybody would have a very 
similar genomic profile and therefore one drug would not work for the whole country. It’s 
unlikely that it would be like that. It could be, we’re saying one drug for one patient, yes. 
Another drug for another patient, no. It’d make a very small amount of difference to the big 
pharma companies. Also, we already tell GPs that they’ve made mistakes when it comes to 
prescriptions.  

The NMS service, we tell them, [00:20:43] you know, “This patient can’t use that inhaler. 
They don’t have the suction power. They can’t use it.” We tell them, “They can’t take that 
medication with the metformin. They’re suffering from diarrhoea. You either need to make 
it modified release or go somewhere else.” We’re already interacting with the, with the 
prescribers. We’re already influencing medications that are being prescribed to our patients. 
I have doctors phone up and say, “OK, you’re telling me this drug is unavailable. [00:21:13] 
What else can I give?” We’re already part of that communication. We are already part of 
that process. This is – 

Pharmacist 8: [00:21:20] And do you get paid for that? 

Pharmacist 3: [00:21:20] – just a step up. 

Pharmacist 8: [00:21:22] Do you get paid for it though? 

Pharmacist 3: [00:21:22] We are accessing more information that the GP did not 
have. 

Pharmacist 2: [00:21:26] [Unintelligible 00:21:26]. 

Pharmacist 3: [00:21:27] What we do is, we tell the patient, “This is the way it has 
always been, but your genomic profile shows that this is actually not the best thing for you. 
The doctor didn’t have that information available. He went, or she, went with what they 
have always been told to do by the NHS. We’ve looked into it a bit more. This actually would 
work better for you.” It’s more about a liaison, more information feeding back. GPs love 
more information. I don’t see any issues with this at all. 

Facilitator: [00:21:58] Um, can I ask some, um, more questions to move the, the, um, the 
view on? Uh, so if we could think for a moment about your patients. So, what do you think 
will happen for your patient if you con- – if you were to conduct, uh, pharmacogenomic 
testing? What do you think, um, their reaction might be? 

Pharmacist 8: [00:22:22] Well, it’s very obvious. If you test someone and say, “You’ve 
been given metformin and you should have been given something else,” you have to manage 
a whole number of scenarios. But not least the fact that they’ll ask you why and you’ll say, 
“Well, I’ve done a genomic test on you,” (chuckles) and they’ll say, “OK, well why didn’t my 
GP do that?” and he says, “Uh, he’s not allowed to.” I’ve no idea – I mean, let’s assume he 
hasn’t.  

Based on the scenario that Pharmacist 3 is putting forward it, it, this is, you know, this is 
disruptive. [00:22:52] This is disruptive. I mean, you are moving – and – it’s, it’s a step too 
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far for pharmacists. I don’t mind having this within a suite where you have a research 
focussed organisation like pharmacy, but to move from MURs, NMSs to a de facto objective 
test, not a clinical suggestion that this person is on the wrong medication, is something, is 
something much [00:23:22] more and it needs very careful managing. And it can’t be done 
in, in an ad hoc way in a consultation room –  

Facilitator: [00:23:27] Yes –  

Pharmacist 8: [00:23:28] – based on a, you know, a blood test. 

Facilitator: [00:23:30] And I think that’s really helpful because, um, uh, as Pharmacist 11 
was saying there’s an opportunity for us to think about how we move that from an ad hoc, 
um, conversation to a planned, uh, service that we might be able to offer, uh, in a shared 
way, through shared decision making with patients, and then drawing in and involving their, 
uh, GPs afterwards. So, I don’t think this is, um – the intention behind this where it’s been 
done in other countries isn’t to standoff patients against their GPs. That isn’t how it’s 
manifested itself. [00:24:00] So, if we come back to thinking about what the patients might, 
might think or get from this, um, any other views from – ? Pharmacist 7? 

Pharmacist 7: [00:24:08] Hi. Um, so I think it could go two ways. So, there’s patients 
that generally want to, um, obviously be engaged with their care. So, those ones will 
probably be really interested. And then there’s the other side of patients that, you know, 
they just want to listen to what their GPs kind of have to say and they’re not really like 
proactive. So, there’ll, there’ll be both ways if the service was to go forward. 

Pharmacist 8: [00:24:34] I just have one –  

Facilitator: [00:24:34] Uh, Pharmacist 3 did you – ? Sorry, Pharmacist 3 you had your hand 
up I think? 

Pharmacist 3: [00:24:39] Yes. The, the way I see it is, I have a number of patients who 
I have done NMSs on, one NMS a month for three months, because they’ve been trying out 
their medication and it didn’t work, it didn’t work, it didn’t work. The idea that they could 
skip all those intermediate steps and  go from one that – basically just go to one that does 
work. They would be so relieved because people don’t like being messed about. They don’t 
like trying everything out all the time [00:25:09]. If you’ve got an option to jump straight to 
the right answer, they’re going to be keen on it. 

Facilitator: [00:25:16] Uh, Pharmacist 9 did you have a comment? Your hand is up. 

Pharmacist 9: [00:25:20] Yeah, I, I think the, the biggest challenge, and Pharmacist 8 
and Pharmacist 3 have both touched on it, is, um, managing patient expectations with the 
results in front of them, and then teaming up with the patient, the pharmacist and the GP 
to find the next best step that suits the NHS care pathway and also the NHS budget that 
they’re willing to spend. Within private care they can l-leap straight to the answer as 
Pharmacist 3’s kind of indicated, that the, the, the testing may [00:25:50] point towards, but 
whether the NHS can pay that next step is, is a, is a whole separate debate. And so managing 
the expectations is, I think, and the collaboration between patient and GP and the, and the 
results and us as a facilitator is, is kind of my view on, on all of that. 

Facilitator: [00:26:11] Pharmacist 4 did you have a comment? 

Pharmacist 4: [00:26:13] Yeah, I was just going to follow up on what Pharmacist 3 
and, uh, Pharmacist 9 [line breaks up 00:26:16], uh, I think it’s a step ah- – it’s a 
steppingstone towards this collaborative approach that the NHS is pushing towards such as 
the PCN and, um, and, and what we need to remember is if this is going to [line breaks up 
00:26:30] GPs’ time, I think it’s going to be helpful in that sense as well. And it’s, again, a 
kind of a shortcut as to finding out what, what the patient’s needs are and patients are the 
biggest drivers for the NHS items at the moment [00:26:42], and it’s not the – I don’t – it’s 
not the pharmaceutical companies. So, that’s the most important thing you need to 
remember. If it, if it caters a patient centred approach and we, we’re going to put the service 
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and, and the patients are satisfied with it, I think it’s going to be a real positive for the future 
of pharmacy. 

Pharmacist 8: [00:27:02] Pharmacist 4, I agree with you, it’s patient centred. I’m just 
wondering at what level that level of care, whether the GPs will jump into that space. The 
other thing I would be interested to, to ask Facilitator whether she has information, or 
anybody, of what percentage of patie- – of medicines currently prescribed benefit from 
genomic testing? That is, what would be the, the significance of changing one person to 
another product? Inhalers, uh, co-codamol, painkillers, do we know what percentage of 
prescriptions would be affected? 

Facilitator: [00:27:37] I don’t know the answer to that. 

Pharmacist 8: [00:27:40] I mean, if you think of all the drugs that we prescribe, 
inhalers, largely antihypertensive drugs, um, antidepressants, painkillers, in fact there’s only 
a very small proportion of those which when a genomics test is done are likely to modify the, 
um, the prescribing. So, whether the business is itself scalable is questionable.  

Pharmacist 3: [00:28:07] There’s also the other aspect. Um, I have a lot of asthma in 
my family, and I know that there’s about 10% of asthmatics who can’t use ibuprofen. To that 
extent, I recommend that anyone that uses, that has an inhaler doesn’t use ibuprofen. I 
would imagine that this test would reveal those that could and those that couldn’t, which 
would then leave more options for pain relief for those patients who had always had, 
“Ibuprofen, “no, do not touch.” 

Facilitator: [00:28:39] Um, so, um, if we think – sorry, I think Pharmacist 11 has something 
to say. 

Pharmacist 5: [00:28:45] Yeah. I was just going to say, I mean, if theoretically it was 
to go ahead, I don’t think we should start with genomic testing in general and do everything. 
We should start with something that’s small, something that’s precise, something that’s 
easily identified as a problem. Something that say – I can’t even think of a genome off the 
top of my head, but people with this are regularly getting mistreated, and then we can try 
and identify the problem, quantify the benefits to the patient, to the doctors, and you know 
try and start with a real focus [00:29:15] on something that’s small.  

Um, I mean with regards to provision of the service, I do think maybe when Pharmacist 8 
said it’s doubtful, it depends on what kind of pharmacy you’re in. Like the pharmacy I’m in 
at the moment doesn’t do – it does mid-range items. We have an excellent skin clinic. We 
have weight loss. We have Botox. We have all sorts of services that are running constantly. 
So, I don’t spend all my day checking, I’m always busy doing injections and things and PGDs. 
Um, but in the previous branch [unintelligible 00:29:44] (significant background noise) – 

Facilitator: [00:29:50] I can hear some background chat. I don’t know if anyone’s got their 
radio on or something? Anyway, um, can I ask, um, now about how pharmacogenomic 
testing might affect your approach to medicines optimisation? This is more about you 
personally, um, and how this might affect you and your role as a professional [unintelligible 
00:30:15]? (Significant background noise). 

Pharmacist 4: [00:30:18] There’s background noise going on. 

Facilitator: [00:30:20] Is there another ..? (Significant background noise). There’s, there’s 
another, um, chat going on. You know, perhaps if we all mute – if you all mute for a moment 
we can see whether it’s any one of us. OK, right. [00:30:50] Um, so have a think about this 
question, about, um, whether pharmacogenomic testing, how – what affect it would have 
on you and the service you provide, um, and, um, whether it affects your professionalism, 
the impact it might have there. (Significant background noise). Any thoughts? You can 
unmute yourself (chuckles) or put your hand up if you have a thought about it. 

Pharmacist 4: [00:31:26] Could you repeat the question again please? 
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Facilitator: [00:31:28] Uh, yes, of course. Um, it’s, um, how could pharmacogenomic 
testing affect your approach to medicines optimisation? Do you think it would have a role, 
um, or could it affect your professional standards? Do you think that offering this other 
service might put you in any difficulty? (Significant background noise). 

Pharmacist 3: [00:31:55] I don’t think it would conflict (significant background noise) 
anything at the moment. It’s about getting the best – I don’t think that it would conflict with 
anything at the moment, because it would get – it’s about getting the best out of the 
medicines for the patient. If a patient needs to take three medicines to control their blood 
pressure, but it turns out that two of them don’t work for that patient at all because of their 
genetics, reducing them to one, benefit to the NHS, benefit to the patient.  

[00:32:25] It would have to be done quite carefully though, because you don’t want to, uh,  
l-launch into the idea of, “Well, this is how we’ve always done it, but we’re changing it now.” 
S–some people have always followed, “The doctor is God, must obey the doctor.” It’s not so 
much in the younger generation, but the younger generation are less likely to have 
polypharmacy. So, it’s (sighs) – I feel it would help [00:32:55] with medicines optimisation, 
but I also feel that it’s going to, it’s going to cause a bit of disruption with some of the older 
patients, because there was like, “Well, that’s not that the doctor said. I’m going to go with 
the doctor.” 

Facilitator: [00:33:11] But do you think that, um, that picks up Pharmacist 8’s point of 
earlier about, um, managing the relationship carefully with, with the GPs? 

Pharmacist 3: [00:33:20] It’s more about the – I feel it’s more about the patient 
because I’ve, I’ve had patients walk in and say, “The doctor told me to get this,” and you’re 
looking at them and going, “No, that’s really not the best idea for you,” but the doctor told 
them and they’re going to stick with what the doctor said. I normally find with my patients 
that is normally the – those in the over 70s, over 80s category. 

Facilitator: [00:33:46] OK. 

Pharmacist 3: [00:33:46] They came from an era where doctor was God, you do what 
the doctor says. 

Facilitator: [00:33:50] (Chuckles) Um, so, uh, Pharmacist 11 did you have a follow up? 

Pharmacist 5: [00:33:55] Um, yeah. I mean, you mentioned medicines optimisation, 
and, um, the basics of that is something that’s clinically effective and cost effective. Um, the 
only problem with this service would be that it’s probably not cost effective at all. It would 
have to be someone that is targeted and is definitely going to be switched to save money. 
So, that creates an imbalance in the cost-effective side of it, but, I mean, otherwise you just 
incorporate it into what you say in your consultations as like, um, a clinician looking at all 
the medicines, are they appropriate, the patient’s clinical profile, presentation of symptoms, 
[00:34:25] things like that. Um, you would build it into your own, um, – yeah, you’d just build 
it into your own practice really. I don’t see how it would affect it negatively, other than the 
cost. 

Facilitator: [00:34:36] Pharmacist 2 did you have a point? 

Pharmacist 2: [00:34:39] Yeah. I think as well that, you know, at the beginning until 
we don’t, we don’t gain confidence with the service, maybe to be successful the patient 
should come to ask, because he’s complaining about any side effect. Then, using the service 
we can experience and then when we see other different scenar-, similar scenario in other 
patient, we can approach the patient proactively, but at the beginning to avoid any, any risk 
I would wait. And of course you advertise the, the service [unintelligible 00:35:17] to wait 
until the, the patients [00:35:19] approach us, and then it should be better. 

Facilitator: [00:35:24] Um, thank you. Pharmacist 4 did you have something? 

Pharmacist 4: [00:35:28] Yes – 
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Facilitator: [00:35:28] I’m, I’m seeing your hands are still up, so, um, if you’ve made your 
point –  

Pharmacist 4: [00:35:29] – I was going to mention another point. 

Facilitator: [00:35:31] Yes. 

Pharmacist 4: [00:35:32] Yeah. Uh, can you hear me? 

Facilitator: [00:35:35] Yes. 

Pharmacist 4: [00:35:36] I was just going to mention about the, uh, um – as pharmacy 
we are very accessible for the patients, and, and most of the time patients come in and they 
say, “OK, this treatment that was given to me is not working.” And normally it’s the 
pharmacy that they, they try to contact unless a doctor speaks to them to follow up. So, in 
that sense, uh, it’s, it’s, um, we have to remember that it’s – it will help us in, in terms of 
dealing with that kind of scenario, and, uh, yeah, [00:36:06] that’s something quite 
important we have to bear in mind. 

Facilitator: [00:36:11] Any other points about this question? Uh, Pharmacist 8 you’re on 
mute. You have to unmute yourself. I don’t know if Facilitator 2 can un- … can you unmute 
yourself Pharmacist 8? 

Pharmacist 8: [00:36:31] Yes.  

Facilitator: [00:36:32] (Chuckles). 

Pharmacist 8: [00:36:32] Um, pharmacogenomics testing is very often not done to 
swap drugs completely, but helps with starting dose, as mentioned previously, to try to 
reduce side effects particularly, for example, cytochrome e450 antipsychotic drugs. So, it 
doesn’t mean that the drugs will not be prescribed but maybe the starting dose would be 
different. And once the pharmacy [unintelligible 00:37:00] has realised that there’s a 
different starting dose, [00:37:02] as happened with rosuvastatin [00:37:03]. Many of you 
may remember that rosuvastatin originally came out at 40mg. That was too aggressive. It’s 
now available at 5mg because the stating dose was too high. The side effects of muscle 
spasms.  

So, it’s not a complete swap but really a change in starting dose, modifying perhaps even, 
um, you know certain prescribing frequency, and that’s likely to be a decision, particularly if 
it’s initiated by the GP, if it’s already been started. And if it foun- – if it’s found, as happened 
[00:37:32] in, you know, Australia that the main benefit is in initiating starting doses in 
statins, warfarin and so on, then the decision will be made by the prescriber. It’s not a 
complete switch. This is not going to be used.  

Pharmacogenomics has not been used generally to suddenly – to say, “Do this, not that,” 
but rather maybe fine tune various things because of the idiosyncratic nature of individuals. 
Even though you may have a, a particular genomic proclivity [00:38:02] for one drug, it does 
not mean that you have a zero response. You may just have a better or less response. So, so, 
we’re talking about fine tuning here, you know, first of all.  

Facilitator: [00:38:13] Um, Pharmacist 7 did you have a point you wanted to make? No. 
Pharmacist 9? 

Pharmacist 9: [00:38:18] Um, yeah. I think it’s, it’s potentially a tool to use to 
optimise meds, and it, it’s, it’s just some-something else for the clinicians to help them make 
the decisions, whether it’s starting doses or choice or appropriate medication. I think it’s – 
you know, it’s, it’s an extra tool, and if people are willing to pay for that privately, then that’s, 
that’s great. If at some point in the future the NHS deems it cost effective, then, you know, 
in certain, [00:38:48] certain specific areas, then that’s great. So, to me, it’s, it’s a, it’s an 
extra tool. 

Facilitator: [00:38:54] Thank you. Pharmacist 10? 
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Pharmacist 10: [00:39:00] I see, I see the testing, um, not in the starting point or where 
at least the pharmacy can intervene, but, uh, sort of in alongside the treatment or, um, um, 
in, in, in the middle of the treatment where something doesn’t work, the patient gets more 
and more medication, more painkillers, more co-codamol. Um, probably everybody’s seen 
co-codamol is prescribed, um, like, like [00:39:30] nothing, as Smarties if, uh, if I’m explaining 
myself properly.  

Um, so I think probably for some people or the pharmacy can come with this test (significant 
background noise) when patients get, get frustrated that their treatment is either not 
working or the doctor prescribed, uh, prescribes more and more. This is, this is where I see 
it, and it, it can, um – if indeed the test comes back, um, it can [00:40:00] explain a lot of 
things, and it can, uh, help the GP, uh, turn the treatment around and, um, it, it could save 
time, patient’s, patient’s time and frustration and the GP’s time. That’s where, that’s where 
I see it. 

Facilitator: [00:40:17] Um, I’m mindful of the time. So, I would like to, to move on and ask 
you, um, now what you think about your concerns and your challenges in delivering a 
pharmacogenomic service within your community pharmacy? Uh, and so I’m thinking, um, 
any factors that you think might be, might be concerns or challenges, um, you know, small 
scale, large scale?  Pharmacist 3? 

Pharmacist 3: [00:40:46] The way I see it is, as mentioned before, the cost of the test, 
although I have been looking. Some tests – some DNA testing can be as low as £10.00, 
although that is just for paternity, all the way up to £140.00 something. So, we’re looking at 
a big range of prices here. Secondly, reassuring the patients about the confidentiality of the 
reports, because things like ancestries [00:41:16] DNA tests and such like, everybody knows 
they’re put out there so that you can find genetic links. So, people quite often might think 
of the DNA testing as being just for ancestry and how the genetic links, and they’d be worried 
about things like that getting out. So, I think it’s making sure that they know that it’s kept 
confidential, it is only to do with medicines. It’s not going to cause something like that to get 
out. 

Facilitator: [00:41:50] Pharmacist 9? 

Pharmacist 9: [00:41:52] Uh, Pharmacist 3 touched on it there slightly. Um, I think 
patients’ understanding of the science is a huge hurdle. Um, you know, enzymes that help 
you process different medications and how that’s linked to your genes and how that links to 
what medicines are more suitable, is quite a scientifically complex thing to try and explain 
to people. Um, and then it’s kind of how the tests [00:42:22] would be done with the patients 
once they’ve kind of crossed that over. I suppose, um, whether that’s appropriate in the 
pharmacy or whether it’s postal or, you know, they do it themselves at home, or that kind 
of thing. 

Facilitator: [00:42:37] Pharmacist 7 did you have question? 

Pharmacist 7: [00:42:41] Um –  

Facilitator: [00:42:42] A comment? 

Pharmacist 7: [00:42:43] Yeah, just a comment. Um, I think maybe one of the 
concerns would be, um, just touching on what other people have said, is not damaging the 
relationship that we currently have with the GPs. Um, so just making sure that it’s just an 
understanding that we’re not trying to overtake their prescribing, we’re not trying to 
override what they’re saying, but it’s kind of like joint. So, that would have to be clearly 
established. Um, and I agree with like the dialogue as well. It’s explaining to patients. Um, I 
think the grey area, so mid-range, so where there’s either it’s [00:43:13] not that it doesn’t 
work completely well or that it’s, um, working fantastically, but that grey area, that mid-
range. If things come back in that area, like what to do then. I think that’d be something to 
look at as well. 

Facilitator: [00:43:26] Pharmacist 11? Uh, unmute yourself [Laughs]. 
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Pharmacist 5: [00:43:34] OK. So, you mentioned limitations in the pharmacy, like 
practically, didn’t you? Because I was just thinking of two things, like space and time, which 
we are notoriously short of. Because some pharmacies, they struggle to carry out flu jabs 
because of not enough space. There’s hardly enough space to do an MUR. You’re sat not 
two metres away from somebody discussing their medicines, and they – if you brought out 
genome testing to them they’d probably think, “Why on earth have they said that? I’m in 
this really poxy room with them right now, and how are they going to carry this out?” It 
doesn’t, it doesn’t seem like it’s fit, [00:44:04] it doesn’t seem like it’s a provision that will 
be appropriate.  

And the other one is time. Like, if you’re – if I was a patient going in for a pharmacogenomics 
testing, I’d want the person, the professional sat in front of me to be, um an expert who is 
going to go through it very methodically, very thoroughly and spend as much time with me 
as possible about this new, um, this new service, this new design of how we’re doing the 
medicines, and how we can adjust their medicine.  

So, I, I mean, I’m thinking in my head it’s an, it’s an amazing idea [00:44:34] but then I’m 
thinking does everyone have 20 to 30 more, potentially more minutes to go through 
everything and make sure there’s not just communication but comprehension from the 
patient, that they understand what’s going on? Because otherwise, there is literally no point. 
I see what people mean, like is, is there any point? Some people want it, some people won’t 
understand. 

Facilitator: [00:44:56] Thank you. Pharmacist 2? Unmute. 

Pharmacist 2: [00:45:04] Yes, I totally, I totally agree with Pharmacist 11, the time is, 
is very important because that sort of service will require a lot of time and because to make 
them understand, uh, what, what the test is, even, even before starting the test. So, it can 
be quite challenging, especially if you’re running a very busy pharmacy. Yes, that would be 
a big challenge. 

Facilitator: [00:45:29] Yeah, and I can see that, um, that time and space, um, uh, and 
maybe then some, some things within yourself about your own confidence and expertise to, 
to develop and offer such a service. Um, um, so what might we do to mitigate those? Um, 
because I completely understand that pharmacies are already busy and there’s, you know, 
strong, strong perception amongst patients that come into pharmacies that pharmacists are 
busy. So, what can we do? [00:45:59]  Pharmacist 4? 

Pharmacist 4: [00:46:01] Uh, we could, um – our job is to improve patient 
understanding, um, so we can use that to develop or improve patients’ health literacy. But 
also what we can do is maybe integrate this within, uh, within other services in the pharmacy 
such as NMS. So, while we’re doing the NMS, like Pharmacist 3 mentioned, if a medication’s 
not suitable, we could say, “OK, because you’ve tried these maybe let’s do this testing to see 
whether we can shed some more light on what’s more suitable for you.” So, yeah. 

Pharmacist 5: [00:46:35] No, can I jump in? Like just because this service is so 
specific, I think tagging it onto the back of an NMS would be – I don’t know how – I, I mean, 
it, it’s good in theory, but I think it would have to be, “Oh, can you come back for this?” or, 
“Can I talk about this definitely with you?” because it’s so novel, it’s so – it’s quite intricate, 
and it’s personal. I feel like putting it with an NMS they wouldn’t take it as seriously as if you 
had it separately.  So, I think it’d have to be to do with the staffing and (chuckles) [00:47:05] 
and trying to find people to cover while you’re sorting it out with, the managers who, um, 
maybe [unintelligible 00:47:11], but I think it –  

Pharmacist 4: [00:47:14] I see where you’re coming from, but I think what we have 
(significant background noise) –  

Facilitator: [00:47:19] So, carry on Pharmacist 4. 

Pharmacist 4: [00:47:20] Yes. So, I, I see where Pharmacist 11 is coming from. There’s 
a lot of challenges within the pharmacy, and just to add another service on top of that is 
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going to really press you in for time, but then again if you can delegate the tasks effectively, 
then the pharmacy [unintelligible 00:47:37] can have a technician, for example, that can take 
care of the dispensing and the checking and that not only frees up the time for the 
pharmacist to carry out these services, but I can also see that some pharmacies might be 
different and there’s challenges with regards [00:47:50] to that that needs to be addressed. 

Facilitator: [00:47:54] OK. Uh, Pharmacist 9? 

Pharmacist 9: [00:47:57] Um, we could ha- – rather than relying on the in-house 
pharmacist, um, they could get some kind of general knowledge on the topic and promote 
the service and there could be a video consultation with, uh, an expert to talk them through 
the results, um, who knows way more, and that means we get to do both. (Significant 
background noise) [Unintelligible [00:48:19] support the patient, and also have an expert to 
be able to share the information. I know it’s bringing in an extra [00:48:27] person, uh, but 
potentially, um, the in-house pharmacist could be involved in supporting that conversation 
with the patient as well, just, uh, kind of technology can aid that. And if there’s a person off 
site who has the time to devote to that person, because of the – if the service pays, enables 
that, then that’s potentially an, an option. 

Facilitator: [00:48:53] Thank you. Um, so my last question is around, um, what would you 
need to enable a pharmacist led service like this to be offered? So, just thinking as broadly 
as you can, let’s imagine somebody said to you, “Right, we’re going to go for this. We, we’re 
going to try this as a, as an organisation,” what would you, you individually want or need to 
get stuck into it? 

Pharmacist 1: [00:49:24] Good training I would say. We need to like be properly 
trained to carry out such a service because it’s going to be like  – so, if you’re going to – if it’s 
going to cost X – um, if it’s going to be expensive I mean, then obviously, um, the patients 
expect a good service out of you as well. So, you should be like able to explain it to them in 
good language saying – telling them how – what, what you’re going to be doing and how it’s 
going to work for their benefit, [00:49:54] things like that. Yeah, feel confidence that you can 
provide that service and you know the patient will believe, believe in you and they would 
like be willing to take up the service. 

Facilitator: [00:50:12] Thank you. And are there more – ? Is there anything else about 
training needs that you think ..? What, what sort of areas do you think you would need? I 
mean, we, we sprung on you that it’s pharmacogenomics, but, um, you know, is it something 
you, you’ve heard about? I know some of you have talked knowledgeably about it, but 
maybe some it’s a new idea. Um, what would it be that you’d be wanting to plug, plug this 
gap? Um, Pharmacist 2 you’ve got your hand up? 

Pharmacist 2: [00:50:44] I think as well during, uh – uh, training is just at the 
beginning, of course, but as well to have like a sort of helpline that supports us during the 
service. So, any, any problem we may experience, we can still, uh, be supported by someone 
that, that knows because everything is new for us you know. 

Facilitator: [00:51:07] Um, any other – ? 

Pharmacist 3: [00:51:10] Also, a sort of cheat sheet as to what genes are more likely 
to affect – are more likely to be affected by medication, or rather which, which medications 
are more prone for certain genes so that we know-  – we can say, “OK.” For example, 
penicillin allergy. We’ve got to know which one, which genes are related to penicillin allergy 
by now. There’s a large number of people who say, “Oh, I’m allergic to penicillin,” [00:51:40] 
but they just have a rash. It’s not an actual full-blown anaphylaxis. It – you sort of say, “Yes, 
you, you may have an allergy, but you’ve got a mild allergy compared to this level of allergy.”  

Facilitator: [00:51:59] Uh, Pharmacist 8 you’re on mute. Are you – ? 

Pharmacist 8: [00:52:07] Oh, sorry, I was saying that – can you hear me? 

Facilitator: [00:52:09] Yes, can now. Yes. 
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Pharmacist 8: [00:52:10] Uh. Most medications that are, you know, as I said, subject 
to genomic are long term things like alopurinol, warfarin, statins, clopidogrel, some 
antipsychotics. But acute medication subject to, say, the HLA-B gene, things like 
flucloxacillin, which are acute medications, I think you’d be, you’d be, um, between a rock 
and a hard place if you stopped a patient at, say, ten o’clock in the evening, you know, from 
taking their medications and I’m just going to make sure – I’m going to do a genomic test 
[00:52:40] and see if this is the – because presumably that’s where it may be of some benefit 
is in the few medications people are taking chronic medications are already – they know 
what their response is.  

So, if you’re suggesting initiating medication, acute medication as Pharmacist 3 suggested, 
for maybe problems, side effects with – you’d need – you wouldn’t need backup, you’d need 
the ability to prescribe right then and there an alternative, ten o’clock in the evening with, 
with your child with [unintelligible 00:53:10] [00:53:10], you know penicillin. If you’re saying, 
“It’s not suitable for you child,” you need to say, “This is more suitable,” not “Can you go 
back to the out of hours.”   

So, whatever it is you’re doing, if you’re going to stop or change medication based on 
whatever it is you’re doing, then you, you can’t just refer back. GPs don’t want – you know, 
all the primary care networks are saying, “We don’t want screening services and pharmacists 
that are driving traffic towards us. We want them to resolve it where they are,” which means 
you need to be an independent prescriber to say [00:53:40], you know – and have the GP let 
you decide based on what you’re going to do, you know, give them the right medication and 
for them not to be involved. So, autonomy would be the right, would be you know  

Facilitator: [00:53:54] Um, and would, would you like some sort of clear pathway structure 
or guideline that helps to limit, you know, “This is where my involvement as a pharmacist 
begins and this is where my involvement ends?” 

Pharmacist 5: [00:54:07] I was about to say that, because I was like, “It’s all well and 
good doing the background training and the theories and things like that, but we need the 
proper service training. So, clear aims, maybe an algorithm, actions, follow up, potential 
outcomes, the intended outcomes. We need to know what to do at every point in that 
consul-. I mean, we’re pharmacists , so we will know what to do, but sometimes like you 
need to know exactly which – like to pinpoint the algorithm where you are in it. So, if the 
patient gets this, you do this. If the patient gets that, [00:54:37] you do that. So, um, if they 
want any information from you they can always ask you, but really your job is quite simple 
at the end of the day. So, that’s what I was thinking anyway, do we need a structure? 

Facilitator: [00:54:51] Um, and, um –  

Facilitator 2: [00:54:55] I think Pharmacist 10’s got her hand up Facilitator. 

Facilitator: [00:54:57] Oh, sorry. Sorry, Pharmacist 10. 

Pharmacist 10: [00:54:59] That’s all right. No problem. Um, for me, um, as I work in a  
busy pharmacy, um, it would be very important time, time spent for, um, personal training, 
um, to be able to deliver the service and also the precious time to spend with the patient, 
um, doing the service. Um, but also what I wanted to, um, to say, I’ve just read recently that 
new pharmacists are going to be trained as prescribers. [00:55:29] Um, so this is just maybe 
the beginning what we’re doing now, and because pharmacists will be prescriber in not as 
distant future, they can just use the pharmacogenomic, uh, testing to, um, to prescribe. I 
think that’s –  

Facilitator: [00:55:48] It is indeed true, yes.  

Pharmacist 10: [00:55:50] That’s, that’s it for me. 

Facilitator: [00:55:54] That’s great. Thank you. Um, so my last question, it’s 9:01, I’ve got 
60 seconds left. Um, if we were going to set this service up in a Day Lewis Pharmacy, what 
advice would you give us? 
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Pharmacist 3: [00:56:14] Start small. 

Facilitator: [00:56:16] (Chuckles) Start small. Thank you. Pharmacist 9? 

Pharmacist 5: [00:56:20] I would start with a few – oh, sorry (chuckles). 

Pharmacist 9: [00:56:23] Um, start in Harrods where there’s some money to spend. 

Facilitator: [00:56:25] (Laughs). 

Pharmacist 1: [00:56:29] I think actually in Harrods they do have someone who’s 
doing it, or was going to start doing it. 

Facilitator: [00:56:38] Uh, Pharmacist 11 you were going to say, sorry. 

Pharmacist 5: [00:56:40] I was, I was going to say, uh, it shouldn’t be like a national 
roll out. They should select branches and then review them in maybe six months and see the 
progress, has it actually made a difference? Do pharmacists feel comfortable? Do patients 
actually benefit? Like, um, we’re talking about it now and it seems great, but then we need 
to have a review of the – maybe a like a pilot group and they should be selected based on 
the busyness of the store, um, just certain factors.  

The space in the consultation room, the amount of people who go there for services anyway 
[00:57:10]. There’s certain things that, that it might do very well. The location, the proximity 
to the GP. So, I’m actually inside a GP surgery, which makes it very, very easy for me to walk 
over myself and talk to them. I’ve got a very good relationship with them, and that would 
put me in like great standing for this service.  

But I know, um, in previous branches they’ve been on a high street in, um, really, really busy 
kind of retail environment, and it might not be, it might not be what they want genomic 
testing on the high street. They might not want that. They would probably seek the 
[00:57:40] one in the GP more than ones in other locations. 

Pharmacist 3: [00:57:46] Also, figure out the minimum requirements. What is the 
minimum size of a consultation room that you’re going to need for this? What is the 
minimum amount of time that you’re expecting a pharmacist to spend with each patient? 
What is the minimum amount of time for the start, for the initial test, the minimum amount 
of time for the results of the test? So that we know what the bare minimum that we need 
to give is. So that we can see if we’ve got enough for the bare minimum.  

Facilitator: [00:58:18]  And the doing of the test, actually you would be collecting the 
sample, so that’s … you know, how do you feel about that? 

Pharmacist 3: [00:58:32] During COVID I have done strep throat tests, I’ve done 
vaccinations. (Chuckles) I’m not too stressed on that front. Admittedly I PPE’d up to the max, 
but … 

Facilitator: [00:58:49] So, any other comments? No, no. OK. Well, you’ve been great. 
You’ve been really, really good. You’ve had lots of different views, um, you’ve happily shared 
them, uh, amongst yourself. Um, really, really helpful. Um, this is the start of a process. This 
is just getting some, some groundings and there will be other things that will be happening, 
um, in, in the coming months. [00:59:19] But, um, this really does paint quite a nice picture 
of, of people’s understandings at this particular stage. So, thank you very much.  
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Appendix 15: First consensus panel online survey  

Pharmacogenomics is a specialism of personalised medicine which uses genomic 
information from an individual’s DNA to predict their response to drugs.  

Pharmacogenomics reduces the probability of adverse drug reactions and prevalence of 
trial-and-error prescribing; and as a result, improves patient outcomes. The cost of this new 
technology is rapidly reducing in line with other diagnostic testing.  

To date, pharmacogenomic testing services in community pharmacy have been 
implemented in the USA, Australia, Norway and The Netherlands. However, given all the 
developments in the arena of genomics over the last decade in the UK, one of the remaining 
challenges is to design and implement a pharmacogenomics testing service for patients in a 
community pharmacy setting. 

The testing service involves taking a DNA cheek swab in the pharmacy and then sending it 
to a testing laboratory. Upon receipt of the results, the community pharmacist can then 
review the patient’s medications and make recommendations to their prescriber to amend 
their prescription. 

This study utilises a co-design methodology to increase the chance of a successful 
implementation of this service in community pharmacy, through participatory research 
involving the key stakeholders (pharmacists, GPs and patients) for this novel pharmacy 
service. 

Over recent months, we have facilitated three separate online focus groups with GPs (n= 8), 
community pharmacists (n= 10) and patients (n=8) to identify the perceptions, barriers and 
enablers for the co-design of this community pharmacy-based pharmacogenomics service.  

We have identified two enablers and three barriers to implementation in a community 
pharmacy as follows: 

Enablers 

• In principle receptiveness to pharmacogenomics testing  

• Benefits of pharmacogenomic testing  

Barriers 

• Lack of resources to set up pharmacogenomic testing  

• Self-confessed lack of guidance and knowledge: 
o lack of guidance to design the service  
o lack of knowledge for service delivery  
o lack of knowledge for clinical decision making 

• The Pharmacist and GP inter-professional relationship  

We have identified that for a successful implementation, the required behaviour is “for 
community pharmacists to offer the pharmacogenomics testing service to patients when 
they have been prescribed a new medicine”.  

We have also identified a range of possible interventions for each enabler and barrier to 
enable this, and we would like you to assess each with your opinion if they are:  

• Affordable to a community pharmacy business 

• Practicable to deliver in a community pharmacy setting 

• Likely to be  effective and cost-effective 

• Acceptable to healthcare professionals and patients 

• Free of unwanted side-effects or unintended consequences 

• Equitable to all  

You may also add any additional thoughts in the free text box after each question to support 
your decision or provide any insights you would like to share about this intervention. 
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Participant No: <Drop down Menu>  1     2   3      4   5    6     7     8 9    10     11    12 

Example question 
 
For pharmacists’ mental health and patient safety considerations in delivering a pharmaceutical 
service, pharmacists to be encouraged to increase quantity and quality of breaks in the middle of 
the day by their line manager and the pharmacy business to offer them £20 lunch vouchers to 
spend at a food outlet of their choice daily. 
 
Please now select if this behaviour is affordable to a community pharmacy business, practicable 
to deliver in a community pharmacy setting, likely to be  effective (make the pharmacist more 
likely to deliver the service) and cost-effective (the effect of doing this will justify the cost), 
acceptable to healthcare professionals and patients, free of unwanted side-effects or unintended 
consequences and equitable to all. 

  Yes No 

Affordable to a community pharmacy business o ✔ 

Practicable to deliver in a community pharmacy setting ✔ o 

Likely to be  effective and cost-effective o ✔ 

Acceptable to healthcare professionals and patients ✔ o 

Free of unwanted side-effects or unintended consequences o ✔ 

Equitable to all  o ✔ 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 

 

For all the following 23 questions, please now consider the appropriateness of the 
proposed interventions from the different outlined perspectives to enable “community 
pharmacists to offer a pharmacogenomics testing service to patients when they have been 
prescribed a new medicine” 

Finally, this survey should take about 20 minutes to complete. 

Enabler 1: In principle receptiveness to pharmacogenomics testing  

1. Post implementation, line manager to review targets for the pharmacogenomics testing service 
jointly with the pharmacist and consider modifying them, considering achievement to date e.g., 
agree the target number of tests to be completed in each pharmacy after having reviewed the first 
three months activity. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 
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Enabler 2: Benefits of Pharmacogenomics testing  

2. As part of the training for and set-up of the service, external organisation (e.g., CPPE) to provide 
information to pharmacist about the health consequences for the patient of delivering the 
pharmacogenomics testing service when they have been prescribed a new medicine (e.g., having a 
positive therapeutic response or not having adverse side-effects from their prescribed medicines). 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

3. As part of the training for and set-up of the service, external organisation to provide information to 
emphasise the consequences of offering pharmacogenomic testing with the aim of making the 
patient interactions more memorable e.g., produce case studies of patients who have benefited 
from pharmacogenomic testing. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

4. As part of the training for and set-up of the service, external organisation to provide information to 
pharmacists about the social and environmental consequences of offering the pharmacogenomics 
testing service e.g., the societal benefits for themselves (practising leading edge medicine/providing 
high quality care) and cost benefits to the NHS. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 
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5. As part of the set-up of the service, line manager/ support pharmacist to ask the pharmacist how 
they would feel if they do not offer the service to their patients and as a result may not benefit from 
improved health. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

6. As part of the set-up of the service, external organisation to provide written, verbal and visual 
information about emotional consequences of offering the pharmacogenomics testing service e.g., 
explaining to pharmacist that optimising medication increases health, wellbeing and happiness for 
patients.  

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

7. As part of the set-up of the service, line manager/ support pharmacist to advise the pharmacist to 
identify and compare the reasons for wanting (pros) and not wanting to (cons) offer the 
pharmacogenomics testing service to patients when they have been prescribed a new medicine. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 
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8. As part of the set-up of the service, line manager/ support pharmacist to prompt the pharmacist to 
imagine and compare likely or possible outcomes following offering versus not offering the 
pharmacogenomics testing service to a patient when they have been prescribed a new medicine. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

9. As part of the set-up of the service, line manager to inform pharmacist that a financial payment will 
be made by the pharmacy business for each patient participating in the pharmacogenomics testing 
service following having been prescribed a new medicine. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

10. Post implementation of the service, pharmacy business to arrange for the delivery of a reward if and 
only if the prescriber accepts their recommendations for a change in prescription following a 
pharmacogenomic test. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 
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Barrier 1: Lack of resources to set up pharmacogenomics testing and  

Barrier 2: Lack of guidance to design the service 

11. As part of the set-up of the service, line manager/ support pharmacist to analyse , or prompt the 
pharmacist to analyse, factors influencing offering the service and generate or select strategies that 
include overcoming barriers e.g., prompt the pharmacist to identify barriers preventing them from 
offering the pharmacogenomic testing service. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

12. As part of the set-up of the service, pharmacy business to arrange, or provide practical help e.g., 
ensure the line manager/ support pharmacist/ pharmacy team is fully briefed on the 
pharmacogenomic testing service so that they can give support, help and advice when required. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

13. As part of the set-up of the service, pharmacy business to introduce or define environmental or 
social stimulus with the purpose of prompting or cueing the behaviour e.g., pharmacy business to 
programme the Patient Medication Record (PMR) to identify every time a new medicine is 
dispensed and put a sticker on the outside of the completed prescription bag. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 
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14. Post implementation of the service pharmacy business to arrange for the removal of any aversive 
stimulus to facilitate behaviour change e.g., line manager/ support pharmacist to stop nagging 
pharmacists to do more testing to increase the number of pharmacogenomics tests completed. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

15. As part of the set-up of the service, pharmacy business to add objects to the environment to 
facilitate performance of the behaviour e.g., provide materials including Standard Operating 
Procedures (SOPs) and posters for the consultation room to help with offering  the 
pharmacogenomics testing service to patients. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 

 

Barrier 3: Lack of knowledge for service delivery 

16. As part of the training for and set-up of the service, external organisation to advise on and line 
manager/ support pharmacists to agree on how to perform the behaviour i.e. ., direct the 
pharmacist “how” to  offer the pharmacogenomics testing service to patients when they have been 
prescribed a new medicine. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 
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17. As part of the training for and set-up of the service, external organisation to provide an observable 
sample of the performance of the behaviour e.g., demonstrate to pharmacists “how” to  offer the 
pharmacogenomics testing service to patients when they have been prescribed a new medicine 
using a short video. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

18. As part of the training for and set-up of the service, line manager/ support pharmacist to prompt 
practise or rehearsal of the performance of the behaviour one or more times to increase habit and 
skill e.g., ask pharmacist to rehearse offering the pharmacogenomics service until they feel 
confident, with appropriate peer or self-accreditation. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 

 

Barrier 4: Lack of knowledge for clinical decision making 

19. Post implementation of the service, pharmacy business to monitor and provide monthly informative 
or evaluative feedback on performance of the behaviour e.g., line manager/ support pharmacist 
provides pharmacist feedback report on pharmacogenomic tests completed including number of 
medicines recommended for a change and number of prescriber recommendations accepted. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 
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Barrier 5: The Pharmacist and GP inter-professional relationship  

20. Post implementation of the service, line manager/ support pharmacist to advise on, arrange or 
provide social support performance of the behaviour. e.g., pharmacists participating in the service 
to form a virtual network to share experience and encourage each other (WhatsApp group, virtual 
meetings). 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

21. Post implementation of the service, line manager/ support pharmacist to draw attention to others’ 
performance to allow comparison with the pharmacist’s own performance e.g., pharmacist to 
compile patient case studies, to share with other pharmacists and GPs showing real world benefits 
of pharmacogenomic testing. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 
 

22. As part of the set-up of the service, external organisation to prepare verbal or visual communication 
from a credible source in favour of the behaviour e.g., pharmacist to have information from 
Genomics England or the Royal Pharmaceutical Society (RPS) to share with GPs how 
pharmacogenomic testing fits with the NHS long term plan. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 
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23. Post implementation of the service, external organisation (e.g., RPS) to advise the pharmacist to 
construct a new self-identity as someone who ‘is expert with the new behaviour’. e.g., pharmacists 
offering the pharmacogenomics testing service to be credentialled as specialists in this novel field of 
medicine. 

  Yes No 

Affordable to a community pharmacy business o o 

Practicable to deliver in a community pharmacy setting o o 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 

Free of unwanted side-effects or unintended consequences o o 

Equitable to all  o o 

 
Any additional comments to support your decision or any insights you would like to share about this intervention: 

 

 

Thank you for completing this online survey! 

We will now review the results from all the participants.  

We will discard those where there was agreement that the intervention should not be part 
of the service design. 

We will also identify the interventions that all participants agreed should be part of the 
service design and all those where there was some disagreement. At the Focus Group we 
will come to a consensus on these interventions and further agree what these interventions 
could look like in community pharmacy practice. 

As a reminder, the Consensus Panel will be held on Tuesday 31st August 2021 at 8pm; you 

should have received a link to the Microsoft® Teams meeting; if you have not, please let me 
know as soon as possible. 

Thank you once again for your support, 

Tim Rendell 
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Appendix 16: First consensus panel online survey second round voting 

Thank you very much for completing the survey. 

Overall, there were nine questions where there was a high consensus that we will discuss 
these at the consensus panel on 31st August. 

There were a further seven questions where there was partial consensus, as follows: 

 

 

To decide whether we will discuss these at the consensus panel, please can you re-vote on 
the nine “amber” and “red” APEASE criteria only. To help gain a consensus, I have included 
any comments made by other participants to help you make your decision.  

Where there is still partial consensus, we will discard the possible intervention, where 
consensus can be achieved, we will add the question to those where there is already a high 
consensus for discussion at the consensus panel and further agree what these interventions 
could look like in community pharmacy practice. 

Finally, this survey should take about 5 minutes to complete. 

 

Participant No: <Drop down Menu>  1     2    3     4    5    6    7    8    9    10    11    12 

  

Survey Question Consensus 

A P E A S E Decision

1. 	Post implementation, line manager to review targets for the pharmacogenomics testing service jointly with the 

pharmacist and consider modifying them, considering achievement to date e.g., agree the target number of tests to be 

completed in each pharmacy after having reviewed the first three months activity
91% 91% 64% 82% 82% 73%

Partial 

Consensus

2. 	As part of the training for and set-up of the service, external organization (e.g., CPPE) to provide information to 

pharmacist about the health consequences for the patient of delivering the pharmacogenomics testing service when they 

have been prescribed a new medicine (e.g., having a positive therapeutic response or not having adverse side-effects from 

their prescribed medicines).

91% 82% 91% 91% 64% 91%
Partial 

Consensus

4. 	As part of the training for and set-up of the service, external organization to provide information to pharmacists about 

the social and environmental consequences of offering the pharmacogenomics testing service e.g., the societal benefits for 

themselves (practicing leading edge medicine/providing high quality care) and cost benefits to the NHS. 82% 73% 82% 100% 91% 100%
Partial 

Consensus

11.	 As part of the set-up of the service, line manager/ support pharmacist to analyse , or prompt the pharmacist to analyse, 

factors influencing offering the service and generate or select strategies that include overcoming barriers e.g., prompt the 

pharmacist to identify barriers preventing them from offering the pharmacogenomic testing service. 100% 64% 91% 82% 91% 91%
Partial 

Consensus

18. 	As part of the training for and set-up of the service, line manager/ support pharmacist to prompt practice or rehearsal of 

the performance of the behaviour one or more times to increase habit and skill e.g., ask pharmacist to rehearse offering the 

pharmacogenomics service until they feel confident, with appropriate peer or self-accreditation.
91% 73% 82% 82% 82% 82%

Partial 

Consensus

19.	 Post implementation of the service, pharmacy business to monitor and provide monthly informative or evaluative 

feedback on performance of the behaviour e.g., line manager/ support pharmacist provides pharmacist feedback report on 

pharmacogenomic tests completed including number of medicines recommended for a change and number of prescriber 

recommendations accepted.

100% 82% 73% 73% 82% 82%
Partial 

Consensus

23. 	Post implementation of the service, external organisation (e.g., RPS) to advise the pharmacist to construct a new self-

identity as someone who ‘is expert with the new behaviour’. e.g., pharmacists offering the pharmacogenomics testing service 

to be credentialled as specialists in this novel field of medicine.
91% 91% 82% 82% 64% 82%

Partial 

Consensus

Total
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Question 1 

Post implementation, line manager to review targets for the pharmacogenomics testing service 
jointly with the pharmacist and consider modifying them, considering achievement to date e.g., 
agree the target number of tests to be completed in each pharmacy after having reviewed the first 
three months activity. 

Other Participant Comments:  

It is a new service and for this reason it needs to be reviewed periodically.  It will give the opportunity 
to understand barriers, sharing other colleagues’ outcomes for implementing a better future service.   

Targets are often set by management, not discussed or "agreed with the pharmacist", including 
voluntary participation in providing the service, may alleviate this. Additional services with targets 
could add more pressure to the pharmacist’s workload and have an impact on mental health. If 
targets are openly discussed (with consideration of existing workload pressures) and agreed, then 
pharmacists are more likely to take ownership of delivering the service.  

I think this would be unlikely to occur as community pharmacists are extremely pushed for time so to 
have time to discuss this with a line manager is unlikely.  

It would be affordable to the pharmacy but whether it will generate profit depends on the margins. 
It is a practical test to do. Cost effectiveness depends on uptake ,margins and results, some 
healthcare professionals will embrace it, but others may feel that the potential consequences of the 
results are not of value. This may be due to understanding ,resistance to change or professionalism 
being questioned. Depending on what is being tested it could cause unnecessary worry, so the advice 
needs to be tailored to the individual. 

Collaborative approach between line manager and pharmacist will get the best results. 

  Yes No 

Likely to be  effective and cost-effective o o 

Equitable to all  o o 

 

Question 2 

As part of the training for and set-up of the service, external organisation (e.g., CPPE) to provide 
information to pharmacist about the health consequences for the patient of delivering the 
pharmacogenomics testing service when they have been prescribed a new medicine (e.g., having a 
positive therapeutic response or not having adverse side-effects from their prescribed medicines). 

Other Participant Comments:  

CPPE is an excellent learning platform.  It would be excellent to have a live help line support for 
urgent query . 

Training and learning for new services in community pharmacy are often unpaid and in pharmacists 
own time outside of work, potentially impacting the equitable balance for the pharmacist and a 
potential barrier to interest in and providing a new service to a high quality.  

CPPE is free to the pharmacist. It is difficult to do the packages at work, so the cost tends to be the 
pharmacist’s own time. A full understanding of the tests and the consequences requires the 
pharmacist to take the learning on board.   

Whatever training  should be succinct. 

 

  Yes No 

Free of unwanted side-effects or unintended 
consequences 

o o 

 

  



 Page 247  

Question 4 

As part of the training for and set-up of the service, external organisation to provide information to 
pharmacists about the social and environmental consequences of offering the pharmacogenomics 
testing service e.g., the societal benefits for themselves (practising leading edge medicine/providing 
high quality care) and cost benefits to the NHS. 

Other Participant Comments:  

Extremely useful for preparing pharmacists to promote the service and becoming motivated in its 
delivery.  

Taps into pharmacist motivations to provide the service.  

Any potential in reduction of a person being medicated is a benefit to the NHS and the patient. 
Where it falls down is if no additional proper lifestyle advice and the consequences of poor dietary 
choice ,environment or lack of exercise potentially could be explained but this depends on the health 
professional’s knowledge.  

Some facts about cost-savings to NHS is key- this would help the pharmacist to explain benefits to 
GP. 

 

  Yes No 

Practicable to deliver in a community pharmacy setting o o 

 

Question 11 

As part of the set-up of the service, line manager/ support pharmacist to analyse , or prompt the 
pharmacist to analyse, factors influencing offering the service and generate or select strategies that 
include overcoming barriers e.g., prompt the pharmacist to identify barriers preventing them from 
offering the pharmacogenomic testing service. 

Other Participant Comments:  

Extremely important as it is a new service. Sharing ideas from pharmacists that are implementing 
the service successfully will help other pharmacists.   

To consider perceived barriers the pharmacist will need an understanding of the service, time to 
reflect and support/encouragement to think of potential solutions.  

An honest conversation is good. It will depend on the particular test to be done and the ability of the 
trainer to sell the positives.  

Each pharmacy has their own unique challenges, having this conversation will allow pharmacist to 
pre-empt challenges 

. 

  Yes No 

Practicable to deliver in a community pharmacy setting o o 
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Question 18 

As part of the training for and set-up of the service, line manager/ support pharmacist to prompt 
practise or rehearsal of the performance of the behaviour one or more times to increase habit and 
skill e.g., ask pharmacist to rehearse offering the pharmacogenomics service until they feel 
confident, with appropriate peer or self-accreditation. 

Other Participant Comments:  

I would suggest this only when requested by the pharmacist.  

Prompt only, not mandatory.  

Costly to set up but training can be done easily, phone calls can be made or team meetings to discuss 
progress. 

This depends on pharmacist; an inexperienced pharmacist may need this; however, an experienced 
pharmacist who has offered many services will not need this support. 

 

  Yes No 

Practicable to deliver in a community pharmacy 
setting 

o o 

 

Question 19 

Post implementation of the service, pharmacy business to monitor and provide monthly informative 
or evaluative feedback on performance of the behaviour e.g., line manager/ support pharmacist 
provides pharmacist feedback report on pharmacogenomic tests completed including number of 
medicines recommended for a change and number of prescriber recommendations accepted. 

Other Participant Comments:  

It will give the opportunity of keeping an open discussion between support pharmacist and 
pharmacists to overcome barriers.   

Perceived lack of clinical knowledge may be a barrier for some pharmacists. This would help support 
if not too time consuming.  

If the service is being well run, and the outcomes are positive it will be a win/ win. 

 

  Yes No 

Likely to be  effective and cost-effective o o 

Acceptable to healthcare professionals and patients o o 
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Question 23 

Post implementation of the service, external organisation (e.g., RPS) to advise the pharmacist to 
construct a new self-identity as someone who ‘is expert with the new behaviour’. e.g., pharmacists 
offering the pharmacogenomics testing service to be credentialled as specialists in this novel field of 
medicine. 

Other Participant Comments:  

Very good to motivate pharmacist and increase engagement with the service.   

Credentialled usually involves additional work in own time. Optional benefit from those who desire 
external recognition or supported with time to help raise the profile of the service.  

Would be a very exciting thing to part of, however, it will be interesting as perhaps not everyone 
shares this view. 

 

  Yes No 

Free of unwanted side-effects or unintended 
consequences 

o o 

 

 

Thank you for completing this online survey! 

 

As a reminder, the consensus panel will be held on Tuesday 31st August 2021 at 8pm; you 
should have received a link to the Microsoft® Teams meeting; if you have not, please let 
me know as soon as possible. 

 

Thank you once again for your support. 
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Appendix 17: First consensus panel schedule 

Welcome and Ground rules 

Good evening, you have been purposively selected to be part of this panel as you are an 
expert panel representing a diverse group of community pharmacists working across a range 
of community pharmacy settings in England. Furthermore, you have been selected as all of 
you are experts in the implementation and delivery of a range of community pharmacy 
services. 

Earlier this year, three focus groups were conducted with GPs (n= 8), community 
pharmacists (n= 10) and patients (n=8) and we asked them about their first thoughts on 
pharmacogenomics, the benefits, concerns and challenges, and any resources that would be 
required to set up this service.  

From this, we identified three things that they felt would hinder them from implementation 
of a pharmacogenomic testing service in a community pharmacy setting, and two things that 
would help them. 

Enablers 

• In principle, receptiveness to pharmacogenomics testing  

• Patients and healthcare professionals could understand the benefits  

Barriers 

• Lack of resources to set up pharmacogenomic testing  

• Self-confessed lack of guidance and knowledge 
o lack of guidance to design the service  
o lack of knowledge for service delivery  
o lack of knowledge for clinical decision making 

• The Pharmacist and GP inter-professional relationship 

We have also identified that for a successful implementation, the required behaviour for this 
service is “for community pharmacists to offer the pharmacogenomics testing service to 
patients when they have been prescribed a new medicine”.  

We then used health psychology theory to identify potential solutions, which we call 
Behaviour Change Techniques or BCTs. For each of the 23 possible BCTs, you assessed each 
using the APEASE criteria, with your opinion, if they were:  

• Affordable to a community pharmacy business   

• Practicable to deliver in a community pharmacy setting  

• Likely to be effective and cost-effective   

• Acceptable to healthcare professionals and patients   

• Free of unwanted side-effects or unintended consequences 

• Equitable to all    

Following the first round of voting, for nine of the BCTs, there was  consensus, with over 80% 
agreement for all six APEASE criteria, these will be included in the study. For seven of the 
BCTs, there was only partial consensus, with over 80% agreement on four or more of the 
criteria. Finally, for the remaining seven BCTs, there was no consensus thus they will be 
disregarded. 

For the seven BCTs where there was partial consensus, you completed a second round of 
voting, where you also got to see the ratings and comments from other participants. For four 
of the BCTs there was subsequent consensus, and these will now be included. For the other 
three BCTs there was no consensus, and these have been rejected. 

This evening we are now going to review the 13 BCTs that gained consensus after the two 
rounds of voting. We are going to see how we can operationalise these BCTs using your 
experience and knowledge.  
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Before we start, as a reminder, this is a potential patient journey and an example of a 
pharmacogenomics test report. 

So, let’s work through the six domains, one at a time, and see (if any can be merged) and 
how they can be operationalised in the future. 

 

 

  

Consensus 
A P E A S E Decision

5. Optimism 1.7 Review outcome goal(s)

Review outcome goal(s) jointly with the 

person and consider modifying goal(s) in 

light of achievement. This may lead to 

resetting the same goal, a small change in 

that goal or setting a new goal instead of, 

or in addition to the first

1. 	Post implementation, line manager to review targets for 

the pharmacogenomics testing service jointly with the 

pharmacist and consider modifying them, considering 

achievement to date e.g., agree the target number of tests 

to be completed in each pharmacy after having reviewed 

the first three months activity

91% 91% 82% 82% 82% 82% Include

 

5.3 Information about social 

and environment

Provide information (e.g. written, verbal, 

visual) about social and environmental 

consequences of performing the 

behaviour

4. 	As part of the training for and set-up of the service, 

external organization to provide information to pharmacists 

about the social and environmental consequences of 

offering the pharmacogenomics testing service e.g., the 

societal benefits for themselves (practicing leading edge 

medicine/providing high quality care) and cost benefits to 

the NHS.

82% 100% 82% 100% 91% 100% Include

5.6 Information about 

emotional consequences

Provide information (e.g. written, verbal, 

visual) about emotional consequences of 

performing the behaviour

6. 	As part of the set-up of the service, external 

organization to provide written, verbal and visual 

information about emotional consequences of offering the 

pharmacogenomics testing service e.g., explaining to 

pharmacist that optimising medication increases health, 

wellbeing and happiness for patients. 

91% 100% 100% 100% 91% 100% Include

9.2 Pros and Cons

Advise the person to identify and 

compare reasons for wanting (pros) and 

not wanting to (cons) change the 

behaviour (includes ‘Decisional balance’)

7. 	As part of the set-up of the service, line manager/ 

support pharmacist to advise the pharmacist to identify and 

compare the reasons for wanting (pros) and not wanting to 

(cons) offer the pharmacogenomics testing service to 

patients when they have been prescribed a new medicine.

91% 91% 91% 82% 91% 82% Include

9.3. Comparative imagining of 

future outcomes

Prompt or advise the imagining and 

comparing of future outcomes of 

changed versus unchanged behaviour

8. 	As part of the set-up of the service, line manager/ 

support pharmacist to prompt the pharmacist to imagine 

and compare likely or possible outcomes following offering 

versus not offering the pharmacogenomics testing service 

to a patient when they have been prescribed a new 

medicine.

100% 82% 100% 82% 82% 91% Include

1.2 Problem solving 

Analyse , or prompt the person to 

analyse, factors influencing the behaviour 

and generate or select strategies that 

include overcoming barriers and/or 

increasing facilitators (includes ‘Relapse 

Prevention’ and ‘Coping Planning’)

11.	 As part of the set-up of the service, line manager/ 

support pharmacist to analyse , or prompt the pharmacist 

to analyse, factors influencing offering the service and 

generate or select strategies that include overcoming 

barriers e.g., prompt the pharmacist to identify barriers 

preventing them from offering the pharmacogenomic 

testing service.

100% 100% 91% 82% 91% 91% Include

3.2 Social support (Practical)

Advise on, arrange, or provide practical 

help (e.g. from friends, relatives, 

colleagues, 'buddies' or staff) for 

performance of the behaviour.

12. 	As part of the set-up of the service, pharmacy business 

to arrange, or provide practical help e.g., ensure the line 

manager/ support pharmacist/ pharmacy team is fully 

briefed on the pharmacogenomic testing service so that 

they can give support, help and advice when required.

82% 82% 82% 91% 82% 91% Include

7.1. Prompts/cues

Introduce or define environmental or 

social stimulus with the purpose of 

prompting or cueing the behaviour. The 

prompt or cue would normally occur at 

the time or place of performance

13.	As part of the set-up of the service, pharmacy business 

to introduce or define environmental or social stimulus with 

the purpose of prompting or cueing the behaviour e.g., 

pharmacy business toprogramme the Patient Medication 

Record (PMR) to identify every time a new medicine is 

dispensed and put a sticker on the outside of the completed 

prescription bag.

91% 100% 91% 91% 91% 91% Include

12.5. Adding objects to the 

environment

Add objects to the environment in order 

to facilitate performance of the 

behaviour

15. 	As part of the set-up of the service, pharmacy business 

to add objects to the environment to facilitate performance 

of the behaviour e.g., provide materials including Standard 

Operating Procedures (SOPs) and posters for the 

consultation room to help with offering  the 

pharmacogenomics testing service to patients.

100% 91% 100% 100% 100% 100% Include

4.1. Instruction on how to 

perform behaviour

Advise or agree on how to perform the 

behaviour (includes ‘Skills training’)

16. 	As part of the training for and set-up of the service, 

external organization to advise on and line manager/ 

support pharmacists to agree on how to perform the 

behaviour i.e. ., direct the pharmacist “how” to  offer the 

pharmacogenomics testing service to patients when they 

have been prescribed a new medicine.

91% 100% 91% 91% 82% 82% Include

6.1 Demonstration of the 

behaviour                    

Provide an observable sample of the 

performance of the behaviour, directly in 

person or indirectly e.g. via film, pictures, 

for the person to aspire to or imitate 

(includes ‘Modelling’)

17. 	As part of the training for and set-up of the service, 

external organization to provide an observable sample of 

the performance of the behaviour e.g., demonstrate to 

pharmacists “how” to  offer the pharmacogenomics testing 

service to patients when they have been prescribed a new 

medicine using a short video.

91% 82% 91% 91% 91% 91% Include

1. Knowledge 2.2. Feedback on behaviour

Monitor and provide informative or 

evaluative feedback on performance of 

the behaviour (e.g. form, frequency, 

duration, intensity)

19.	 Post implementation of the service, pharmacy business 

to monitor and provide monthly informative or evaluative 

feedback on performance of the behaviour e.g., line 

manager/ support pharmacist provides pharmacist feedback 

report on pharmacogenomic tests completed including 

number of medicines recommended for a change and 

number of prescriber recommendations accepted.

100% 82% 100% 91% 82% 82% Include

9.1 Credible source                       

Present verbal or visual communication 

from a credible source in favour of or 

against the behaviour

22. 	As part of the set-up of the service, external 

organisation to prepare verbal or visual communication 

from a credible source in favour of the behaviour e.g., 

pharmacist to have information from Genomics England or 

the Royal Pharmaceutical Society (RPS) to share with GPs 

how pharmacogenomic testing fits with the NHS long term 

plan.

100% 91% 100% 100% 91% 100% Include
3. Social/ 

professional role 

and identity

Total

6. Beliefs about 

Consequences

TDF Domain BCT Description Survey Question

11. 

Environmental 

context and 

resources

2. Skills
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Appendix 18: First consensus panel transcript 

Consensus-Panel-Group-20210831  

Facilitators: TR, RM and SS 
 
Facilitator: So, the reason that we’re all here tonight is that you’ve been purposely 
selected to be part of this group, as you’re an expert panel  representing a diverse [00:00:30] 
group of community pharmacists,  working across a range of community pharmacies in 
England.  And furthermore, you’ve been selected as you’re all experts in implementation 
and delivery of a wide range of pharmacy services. 

Now, earlier this year, we had three focus groups – first slide please, Facilitator 2.  If you can 
just launch that – of which some of you were part of that.  Can we go to the next slide?  
[00:01:00] Where we had eight GPs in one focus group, ten pharmacists in another and eight 
in – in another.  And three of you on the call tonight were part of the pharmacist patient 
group.  We asked you – or asked them – about their first thoughts on pharmacogenomics – 
the benefits, concerns and challenges and any resources that would be required to set up 
the service in a community pharmacy.  And from that, would [00:01:30] identify some things 
that would hinder implementation, but also some things that would help.  

So, can I have the next slide, Facilitator 2.  And you can see that there are a couple of things 
that would help, the enablers.  So generally, there was receptiveness by all the groups to 
pharmacogenomic testing, but it was in principle only.  So, it did come with caveats.  And all 
three groups – both patients and healthcare professionals – could really understand the 
benefits.  There were, however, some things that hindered the [00:02:00] implementation 
– the barriers.  Lack of resources to set up the pharmacogenomic testing, and then self-
confessed lack of guidance and knowledge to design, to deliver, but also for the clinical 
decision-making.  And finally, there was a barrier around the pharmacist and GP inter-
professional working relationships.  

So hopefully, you can really sort of understand and relate to some of those in terms of other 
pharmacy services that you’re participating in.  [00:02:30] We also then went on to identify 
that, for a successful implementation, the required behaviour for this service is the 
community pharmacists to both offer and deliver the service when they’ve been prescribed 
a new medicine.  And then we used some health psychology theory to identify some 
potential solutions, which we call the ‘behavioural change techniques’.  So, you might hear 
me tonight refer to them as ‘BCTs’.  We identified 23 of these BCTs, and [00:03:00] across all 
11 of you tonight, you identified  using the APEASE criteria if, in your opinion – if we go to 
the next slide, Facilitator 2, please – if they were affordable, if they are practicable, if they’re 
effective and cost effective, if they’re acceptable, free from unwanted side-effects and 
equitable to all.  

Now for those 23 questions that you all filled out, there were nine where there was 
consensus that you thought [00:03:30] that they would really help in a community pharmacy 
setting, using your experience and expertise.  And we’ve taken them forward and we’re 
discussing them tonight.  There were another seven where you didn’t agree across the 
group, and we asked you to do a second round of voting, and we did get four of the seven 
where there was consensus.  So, of the 23, there was 9 in the first round and the following 
four, making a total of 13.  So, there’s 13 of those behaviours that we’re [00:04:00] going to 
discuss tonight.  And then the remainder, we’ve discarded.  So, we’ve taken the consensus, 
using the APEASE criteria.  And you might say, “What was consensus?”  It was 80% of you – 
it was a really high barrier – agreeing to all of those six criteria. 

So, what we’re going to ask you to do tonight is review those 13 BCTs across [00:04:30] the 
six barriers and enablers and see how we can actually operationalise them.  So, turn them, 
perhaps, from some of the academic speak in the survey into real, practical 
operationalisation.  But before we do that, I’m just going to quickly remind you of what the 
service could look like on the next slide.  And the potential service would be a patient coming 
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into you with a new medicine for a medicine review, a new medicine service.  You would 
offer them a pharmacogenomic [00:05:00] test.  You would take a cheek swab of saliva and 
send it off to the lab, and ten days later, you would get a report back, which I’ll show you in 
a moment.  You would then discuss the results with the patient and  there would either be 
no – no change required, or it may be that  you need to refer the prescription for a change  
of-of either drug or a dose, or to stop the medicine altogether. 

The prescriber may then accept that [00:05:30] or they will reject it, and then the-the the 
appropriate change will be made.  And if you haven’t seen one before – the next slide, 
Facilitator 2 – just gives you a really just a quick overview of what a report could look like.  
This is for a patient that’s on five medications, and you can see three of the five in – for this 
patient, there is a major gene drug interaction.  Which would require either a different drug 
or a different dose.  For one, there’s a minor one, happy to carry on.   [00:06:00] And then 
for each of those five drugs on the second page, it then gives you a little bit of information 
on the-the recommended course of action.   

So, you don’t need to be experts in genomics.  You just need to be able to understand how 
to actually sort of – to read and to interpret the report.  The report only reports on the drugs.  
It doesn’t report on   parentage and doesn’t report on underlying or conditions that the 
patient doesn’t know they haven’t had yet.  So it just – it really does focus simply on the – 
the medicines that the patient is having.  So if we can go to the – to the next slide, please.  

So what we’re going to do now is we’re going to spend about ten minutes on each of these.  
And the first one – there’s six of these in total.  There are two enablers and there are 
[00:07:00] four barriers.   And I’m just going to remind you as to what the actual BCT means 
and then I want to open up a debate – say, for about  five – five to ten minutes for each one 
– on how we can actually operationalise these  behavioural change techniques that, 
collectively, you have all voted to saying that they are  –  meeting the APEASE criteria of 
affordable and practicable [00:07:30] and there’s no side effects and-and-and-and so on.  

So the first one was about – about, in principle, receptiveness to pharmacogenomic testing 
was the enabler, but the BCT was reviewing outcome goals.  And just to remind you that 
that’s about reviewing the goals jointly with the pharmacist and consider modifying the goals 
in light of the achievement.  Which may lead to resetting the same goal [00:08:00], changing 
that goal, or setting a new goal instead of addition to the first.  And I suppose the best way 
that I look at this is, MURs was the worst way to do this, where you literally said, every 
pharmacy does 400.  And there were just no engagements with pharmacists on that at all.  

So, if we’ve got a brand-new service here, if we’re saying that we do want to review outcome 
goals – which you have done collectively – how do we best operationalise that?  So 
[00:08:30] can I keep the-the slide on the screen?  And I’m going to try and look for when 
you put your hands up.   do you all know how to use the hands-up function?  Yeah?  So, who 
would like to – to kick off with their first thoughts as, how do we operationalise reviewing 
an outcome goal for this service?  Just any thoughts at all.  Just kick off the conversation.  
[00:09:00] Yeah, Facilitator 2?  So, we’ve got Pharmacist 5, please. 

Pharmacist 5: So, I think possibly having a meeting of just pharmacists only.  I think 
when we did the CPCS meeting, it was probably one of the first times we’d ever had all the 
pharmacists together.   and I found a [00:09:30] much more positive response from the 
pharmacists.   I think it’s engaging with people of similar mindset is what helps the 
pharmacists, as opposed to being told specifically what to do.   and I think – it might sound 
a bit random – but roleplay.  Like I think carrying out a service is sometimes a barrier as 
opposed to the service itself.   so yeah, having someone of a – like someone in the 
management team or even an RPM who’s in the same position as the pharmacists to act as 
a [00:10:00] role model to kind of give them the confidence.  I think that’s often a big barrier. 

Facilitator: [00:10:05] Thank you.  Is there any-anything particular in this you feel 
then about the reviewing the targets once it’s been set up?  Anything particular around 
targets or–  
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Pharmacist 5: [00:10:15] – I can’t really think of anything in specific with regards to 
targets.  I think there’s only so much that we can have in like, you know, for example, is 
having an input in modifying things.  I think that’s what’s really good, that we – if we’re able 
to do [00:10:30] that with each other, but I don’t think we can modify things like targets as 
well, because then it all just becomes a bit too – I don’t know, a bit – not as much structure.  
I think the reason – you know, targets are also a good thing, and they’re always there for a 
good purpose, I-I feel as well, so I’m always quite for targets.  I think they do help motivate 
some people, personally, yeah. 

Facilitator: [00:10:51] Right.  Thank you.  Pharmacist 2? 

Pharmacist 2: [00:10:54] Hi, everybody., yeah, I think it could be good to have a 
target – specific target for a go live date, and then have an introductory kind of time period 
and see how everybody gets on.  And then w- and set a time limit with that, and then review 
the outcomes.  And then you’re able to have a more thorough conversation about realistic 
targets for ou- for the numbers and volume of the service.  

Facilitator: [00:11:23] Yeah, great.  Thank you.  Pharmacist 6, your thoughts on reviewing 
the goals or the targets? 

Pharmacist 6: [00:11:28] I think what’s most important is that the targets are actually 
realistic.  Like coming from a pharmacy that does 20,000 items, while it’s having the time to 
provide this type of service, there isn’t really that much time in the pharmacy that I work in.   
and also, the patients that you’ve got in that pharmacy, like I know, where I live, majority of 
patients probably wouldn’t be interested in this service, just because  the education level in 
Cornwall is quite low,  and people come from quite a deprived background.  So it’s not 
[00:12:00] something that may be, where you think a 20,000-item pharmacy has a lot of 
patients, actually, our target should probably be on the lower end, because we wouldn’t 
have patients that would be interested in it.  So, I think targets have to be realistic, based on 
actually the capacity of the pharmacy, the staffing that they’ve got, but also the patients.  
Cos, I think, quite often, the targets for our pharmacy are really unrealistic. 

Facilitator: [00:12:25] Yeah, fantastic.  Thank you.  So then linked to the demographics as 
well, you’re saying.  Yeah.  Pharmacist 4, please. 

Pharmacist 4: [00:12:33] I think it’s also really important that, when if – developing 
such a service, that we also make sure that we engage with all the prescribers as well.  
Because I think it would be very disheartening for pharmacists, if they’re carrying out a 
service, they send recommendations over to GPs and the GPs don’t even look at the emails 
or the report or any recommendations.  So, I think that’s really important, that prescribers 
are also engaged in with the service.  And I think when you’re [00:13:00] looking at 
outcomes, you would have to look at it with a three-prong   approach.  So, you’d be talking 
to pharmacists who are actually delivering the service.  Talking to patients who are – who’ve 
engaged with the service, and also talking to prescribers to see how they feel the service has 
been beneficial or not. 

Facilitator: [00:13:22] Yeah, brilliant.  Thank you Pharmacist 4.  Pharmacist 1, the same 
again, around reviewing targets, reviewing the goals.  You might be on mute Pharmacist 1. 

Pharmacist 1: [00:13:35] Y-yes, I did.  The same thing as Pharmacist 4.  I was thinking 
that it is very important, the collaborationship with the prescribers to make the-the service 
successful.  And also, yes, it is very important to consider the-the region and w-where the 
pharmacy is based, because, of course, if you are in a poor area, and that one will affect a 
lot of the target.  So yes [00:14:00], I think you have-have to set up the target on each 
pharmacy.  We can’t set up the target like a for – the same for ev- for every pharmacy, 
because then it will discourage the pharmacy that are in a – in a – in a more difficult position, 
I believe. 

Facilitator: [00:14:20] Yeah.  Thank you very much.  OK, so we’re now going to do is, we 
go – we have got one more hand up, so Pharmacist 7, please. 
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Pharmacist 7: [00:14:26] I was – I was just going to say, with something like that, I 
would – I wouldn’t have started with the full range of drugs.  I would have just started with 
one.  I mean, I think the statin would be one that I would start with and just so that you can 
actually see the benefits from that service, cos that’s quite a commonly prescribed drug.  But 
I agree with you, the demographics – you’ll have to really pick your-your target audience.  
Because, you know, there’s quite a few people that, a) wouldn’t be able to afford it, and b) 
it-it – they wouldn’t see the benefits.  So, you’ve really got to sell the benefits. 

Facilitator: [00:15:00] Great, thank you, Pharmacist 7.  Thank you.  Let’s move on to 
the second one, and this time, we’re going to go to one of our concerns.  And if we can go 
to the next slide – this time, it’s about, there was concern – one of the barriers was saying 
about the GP and pharmacist’s inter-professional relationship.  And one of the behavioural 
change techniques that you all voted on is saying as that that would be a good way forward, 
is about having credible information to share with the GPs.  So, for example, you might have 
information from [00:15:30] the Royal Pharmaceutical Society or information from 
Genomics England.  And just to remind you, it’s – a credible source is about presenting verbal 
or visual communication from a credible source in favour or against the behaviour.  

So, what sort of credible sources do you think we should have to operationalise this service 
for you to be able to share with GPs and prescribers?  

Female: [00:16:00] good quality research papers.  

Facilitator: [00:16:03] Great. OK, thank you.  And the information from the RPS and 
Genomics England were just two of my examples, but it doesn’t mean it’s right.  So, what-
what other information would you like to be able to share with GPs in favour or against of – 
of this?   and get Pharmacist 1, please. 

Pharmacist 1: [00:16:26]  Maybe a – maybe like example of other people that 
has a benefit with the service have found this – that it was successful for other people. 

Facilitator: [00:16:38] Great, thank you.  What else would you like to share with the 
profession – with the GP or prescriber?  Facilitator 2 – – yeah, Facilitator 2. 

Facilitator 2: [00:16:49] So one of the things we found useful with engaging with GPs from 
an LPC perspective is to sort of put together a standard pack that has a lot of visual 
information in it.  So, using infographics to visually display information, as well as having sort 
of the information in more detail behind it so that you can sort of see at a glance.  And you 
use that to sort of book in an appointment with the doctor and-and you go, and you can do 
10 minutes, 15 minutes, really quickly, and just pick out the key points.  And then leave a 
pack with them, for them to read more about it if they want to.  

Facilitator: [00:17:23] Great.  Thank you, Facilitator 2.   let’s go to Pharmacist 2, please. 

Pharmacist 2: [00:17:27] Yeah, Facilitator 2, I think that’s a – that’s a great idea and 
there’s lots of great examples from GB CPCS that kind of, we can build on or use for this.  But 
also, I think if you can get some kind of credible NHS source to back it – NICE or, you know, 
something to – kind of more NHS or –  I’m struggling to think of anybody but NICE at the 
minute.  But whether they can help steer some of the changes within the guidelines, 
following the results.  

Facilitator: [00:17:55] Great.  Thank you, Pharmacist 2.  Let’s go to Pharmacist 10, please. 

Pharmacist 10: [00:17:58] Yeah.   what I was thinking as well, in terms of benefits of 
the service as well as the benefits towards the patients, if we could perhaps compile benefits 
to prescribers, or to the surgeries, - be it in  fewer appointments or having to change 
medication less often.   because patients respond better to – to whatever we-we-we’ve 
recommended.  I think that could go a fall- could go quite far.  So even if it was sort of success 
stories that [00:18:30] perhaps other doctors could share with us that we could then share 
with other GP surgeries.  I think GPs tend to – to trust each other quite a bit and if – if one 
group of GPs says, “Actually, this is worthwhile,” I think it would sway others as well. 
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Facilitator: [00:18:48] OK, great.  Thank you Pharmacist 10.  Let’s go to Pharmacist 8, 
please.  So, what-what – what would you like to share with the prescribers and GPs?  

Pharmacist 8: [00:18:57] Sorry, on mute.   I was thinking, if-if you can try and engage 
the CCGs and speak to like CCG pharmacists directly and get them onboard with the service, 
I think you’d get quite a lot of  good outcomes doing – if you do it that way.  

Facilitator: [00:19:11] Great, thank you Pharmacist 8.  Let’s go to Pharmacist 5. 

Pharmacist 5: [00:19:16] So look, it might even actually help to start up the service.  
It’s not only just give them information, because I think we’re quite good at giving them 
information, but then often it doesn’t actually ta-take course.  Is maybe pick a set of patients 
or a group of patients that might be an ideal group to start off with, and that way, it’s kind 
of a joint decision.  So, they’re already aware that there’s going to be potential outcome of 
change or no change, so that it’s not looked at, you know, as such, as incorrect prescribing.  
Kind of like you’re doing it together.  And then if they can see a successful result from this 
[00:19:46] small patient group, bit – they might be a bit more inclined to then get onboard 
with the idea as well.  

Facilitator: [00:19:53] Yeah, brilliant.  Thank you, Pharmacist 5.  Let’s go to Pharmacist 4 
now. 

Pharmacist 4: [00:19:57] This may sound really bad, but I think the only way you’re 
going to get prescribers to engage with something is if you talk about how you’re going to 
save them money.  If they know there’s some money involved in it and you’re going to save 
them some money and save them some time, you’ve got them onboard.  And I think that’s 
the only way that you’re going to get them engaged.  We can go and give them all these 
research papers, which is a good idea, but for them, their-their bottom-line question will be, 
“What – what is in there for me?  What do I get out of this?” 

Facilitator: [00:20:26] So the saving to the drugs budget, yeah? 

Pharmacist 4: [00:20:28] Yeah. 

Facilitator: [00:20:29] Yeah, brilliant.  Thank you, Pharmacist 4.  OK, so some great stuff 
on there.  Let’s move to the – oh sorry, Pharmacist 3, please.  Sorry, Pharmacist 3.  You might 
be on mute, Pharmacist 3. 

Pharmacist 3: [00:20:48] Hi.  Sorry.   I was just following on from [4]’s point, cos 
I know, in some countries, they’ve done it already.  So, if we literally showed them the good 
quality, like results, see the money they’ve saved, what it looks like as a pilot study there, 
then maybe they could follow suit and try and do something similar here.   but yeah, that 
was just an idea, I think. 

Facilitator: [00:21:09] Brilliant, thank you.  OK, shall we go on to the next slide, please, 
Facilitator 2?  OK, so this was a – another barrier, and this time, it was the pharmacists’ [in 
this case? 00:21:24] self-confessed lack of knowledge for clinical decision-making.  In fact, it 
was GPs as well.  And the-the behaviour that you all voted on was feedback on behaviour.  
So, this is about monitoring and providing info- informative or evaluative feedback on the 
performance of the behaviour.  So, for example, the form – the frequency is duration 
intensity, and if you remember, this-this-this was  providing – in the example you gave – was 
about  the line manager or support pharms providing the pharmacists feedback [00:22:00]  
on the tests completed.  Including the number of medicines recommended for a change and 
the number of prescriber-recommended – recommendations accepted.   

So once – to-to-to-to really help you build your clinical decision-making, after you’ve done 
the service, what sort of feedback on the service would you like in terms of information or 
evaluat- evaluative feedback?  [00:22:33] So you often get information saying how many 
MURs you’ve done, but I don’t think you’ve ever been given any information on the quality 
of the MUR you did, for example.  So how can we operationalise this?   Facilitator 2, please. 
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Facilitator 2: [00:22:51] Is it possible to look at some way of doing sort of buddying up 
pharmacists and doing peer reviews? 

Facilitator: [00:22:57] Yeah, good.  So, let’s capture that.  Now Pharmacist 10, please. 

Pharmacist 10: [00:23:04] Could we ask for patient feedback as part of the service and 
then share that feedback with whoever’s performed the service –  

Facilitator: [00:23:12] Yeah, great. –  

Pharmacist 10: [00:23:12] – to see what their – their perception was of – of the 
service? 

Facilitator: [00:23:17] Yeah, thank you, Pharmacist 10.  It’s a bit different, this one, 
but if we do what we’ve always done, we’ll just keep on doing what we’ve always done for 
the last sort of 20 years in pharmacy.  So that’s why these – some of these are a bit stretching.  
What else could we do to get-get feedback on our behaviour by offering a pharmacy – 
offering a pharmacogenomics testing service?  Pharmacist 2? 

Pharmacist 2: [00:23:49] I – personally, I think it would be helpful to find out, a bit 
like in the month – in the newsletter that we all get every month,  the numbers and the 
outcomes from – from the tests.  So how many red, how many amber, how many green.  
And – so we can see, at a quick glance, we’ve benefited these number of patients by 
highlighting the fact that they’re on – you know, they’re at – they’re red, from the report.  

Facilitator: [00:24:13] Thank you, Pharmacist 2.   Pharmacist 9, please. 

Pharmacist 9: [00:24:21] Hi.  I’m just thinking, would it be worth , you know, 
getting some sort of feedback from – from the GPs themselves  and evaluate, you know, 
could – they could evaluate how  important and valuable the-the information that, you 
know, you’re getting from the test would be to then, again, you know, to save money and-
and what have you.  And obviously, patient care being at the centre of it, but I think, you 
know, their-their-their sort of feedback is going to be quite important making us wanna do 
the service in the first place, really. 

Facilitator: [00:24:57] Yeah, great.  Thank you Pharmacist 9.  Pharmacist 3. 

Pharmacist 3: [00:25:02] I was literally going to say that, like feedback from the GP is 
important, not only on like how much we’ve changed, clinically, but how much money and 
time they’ve saved.  Cos it may have even prevented some things and, you know, saved a lot 
of time with the staff on reception, you know.   but, yeah, I think prescriber feedback is quite 
important. 

Facilitator: [00:25:23] Any more on this one – feedback on behaviour?  Pharmacist 7? 

Pharmacist 7: [00:25:31] Yeah, I wonder, is it worthwhile then trying to get the CPPE 
onboard.   even like do like a-a small focus group or something, just so that you-you can have 
– you can feel that you’ve got some sort of def- a definite programme to give us to give 
knowledge … 

Facilitator: [00:25:55] [8]?   Pharmacist 8, you might be on mute. 

Pharmacist 8: [00:26:04] Oh yeah, sorry, I was on mute.   I was thinking, for patient 
feedback, it would be quite good to have more like long-term feedback.  So, if, say, for 
instance, you – you switch someone to a stat-  a statin, actually finding out how that’s 
impacted in the long term, rather than just like immediate, ‘how was the consultation?’ 
feedback. 

Facilitator: [00:26:24] Okay, great.  And Pharmacist 10. 

Pharmacist 10: [00:26:26]  I-I’m not too sure how this might work in practice, but 
just thinking about sort of peer review and things like that, before s-  the SERV- the service 
is launched, as part of perhaps training or accreditation, would perhaps we be able to get 
someone who might be an expert or  already trained in the field, sort of assessing us  prior 
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to us providing the service.  To see whether or not the, you know, the way we would 
approach it with the knowledge we have is of high enough – of a high enough standard to 
be credible to both patient and GP. 

Facilitator: [00:27:03] Yeah, that’s really good.  I mean, the example I think there was 
when – with the COVID vaccination.  So, I had to do 20 vaccinations under the supervision 
of [pharmacist], but I felt really confident at the end because I knew that I was being assessed 
by a peer.  So that-that was, you know, really powerful.  Brilliant.  Right, we’re halfway 
through, we’ve done three, we’ve done the easy three, we’ve got three very meaty ones to 
do.  So, I’m going to give you a two-minute break now, just-just to have a quick comfort 
break, and then we’ll start literally in two minutes’ time again.  Just to give you – just to let 
your brain rest for two minutes. 

[Comfort break – 00:27:36 – 00:29:50] 

Facilitator: [00:29:50] OK, happy to start back again?  That’s great.  And Facilitator 3, can 
I put you – Facilitator 3, are you there? 

Facilitator 2: [00:30:01] Hi.  Yeah. 

Facilitator: [00:30:02] Yeah, can I just put you on the spot in a second?  Can you just 
– just give any insights – at the halfway stage – of what you’ve heard and – just so that we’re 
– the direction of the second half? 

Facilitator 2: [00:30:11] I think it’s looking – it’s looking really good, Facilitator , so far.  
I think there’s some stuff there – there’s some real meat on the bones, isn’t there, for – for 
kind of those quite stripped-back behaviour changes that need to now – starting to look like 
something that-that I think we can see in practice. I really liked how actually – I can’t 
remember which one it was.  It was the one where you talked about the-the-the GP involved 
[00:30:30] in-in monitoring and setting targets.  I think that could be quite good, because it 
also overlaps with the other one about this disconnect in the relationship between the 
pharmacy and – and the GPs.  So then have – cos-cos actually what you are allowed to do 
with these is kind of kill two birds with one stone.  So, I think that-that would be particularly 
nice, but yeah, I think it’s going really well, Facilitator. 

Facilitator: [00:30:50] Alright.  Thank you.  Well, don’t we all wish that were all asked our 
thoughts on new services before the MURs were launched in 2006 or the new medicine 
service?  And do you not think it would be slightly different if you had co-designed those 
services?  Fantastic.  Right, let’s welcome back – so the next one – the next slide, please, 
Facilitator 2 – is slightly more complicated, because this time, this is a – you’ve got two 
behavioural change techniques that you thought would be good.  So, this was about lack of 
knowledge for the service delivery and you suggested, collectively, there’s two – there’s two 
behaviours you thought would work really well.  

The first one was agreeing – advising or agreeing on how to perform the behaviour.  
[00:31:30] So that would be skills training.  And the second one then was, provided 
demonstrable – sorry, observable sample the performance of the behaviour directly in-
person.  So, what we need to do here really is to say, is one better than the other?  Do we 
prefer to have instruction on how to offer and deliver the service?  Or do we – is it better to 
have a video of how to demonstrate the service?  Or should we combine these two together 
and actually say [00:32:00], it will be good, for example, to have a CPPE package and a short 
video to show what it could look like?  So, the first part, very quickly on this, is to say, which 
one do you think is best – instruction or a demonstration, or both?  So, let’s just go to some 
quickfire answers.  Pharmacist 5 please. 

Pharmacist 5: [00:32:22] so based on, obviously, lots of training and new things that 
we’ve had to do in the past, I definitely think combining both works the best.   partly because 
the training video, we don’t get often,  and like I said, a lot of the barriers that I found with  
pharmacists doing a service is confidence of how to manage the [00:32:42] consultation, 
how to follow the whole thing through.   and training materials are always handy, because 
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most pharmacists are quite risk averse.   so, they like to know what to do and what not to 
do.  They’re quiet, you know, we’re explicit to make sure we do the right thing.   so, I 
definitely think incorporating both will get the best out of it in terms of providing the service 
correctly, and for them to do it in a confident way as well. 

Facilitator: [00:33:06] Thank you, and [let’s hear? 00:33:06] Pharmacist 4. 

Pharmacist 4: [00:33:08] Yeah, I think there should be a combination of both training 
materials as well as having a video, cos everyone learns differently as well.   and I think we 
spoke about this before, Facilitator, when we were looking at the training documents for the 
COVID sites when they first went live.  You went through them all and there was a whole 
load of training documents there.  So, I think it’s better to do both.  I think we should also 
[00:33:30] consider as well having a day where pe- the pharmacists get together as well.  So, 
you can go through things together, like I think someone had said earlier as well, about 
roleplay, which might help them.  And, you know, sharing ideas and good practice between 
them, sort of like, “This is how I would do it.  Oh yeah, maybe that’s how I should do it,” you 
know, change the consultation, etc.  So, I think having a face-to-face day as well would be 
beneficial.  

Facilitator: [00:33:56] Brilliant.  Thank you, Pharmacist 4.    Pharmacist 11. 

Pharmacist 11: [00:34:00]  yeah, I was going to suggest both as well,  especially, you 
know, as we’re sort of looking at this service as a Day Lewis, it’s probably going to be quite 
a nice idea for us to be able to offer the same service in any – if they interest every pharmacy, 
in every pharmacy in the same way.   if we talk about things like NMS and MUR, I reliefed 
for like a year and a half and it’s amazing how drastically [00:34:30] different every Day Lewis 
store that I went to offers the same service.   and it might be a nice idea to try and 
standardise it in Day Lewis somehow. 

Facilitator: [00:34:42] Great.  Thank you very much, Pharmacist 11.   Pharmacist 3, please. 

Pharmacist 3: [00:34:47] I was thinking – I was leaning more towards the training 
video, but I was thinking even making that video interactive, cos then you know you can 
watch the demo of someone doing it and then you can click ‘A, B, C’ to do what you do.  And 
like – so kind of like an assessment for your interacting so you can kind of roleplay it on – on 
the video.  But I also think that face-to-face is a good idea, cos then you-you, as pharmacists, 
can discuss it as a group, like analyse what you’re doing well, what you’re doing wrong.  And 
then evaluate, like, you know, like, is it good enough to present to a patient. 

Facilitator: [00:35:18] Right, thank you.  Pharmacist 6. 

Pharmacist 6: [00:35:22] I agree with that it needs to be both, but I also think there 
should be like a quick reference guide as well.  So, like, if a pharmacist hasn’t provided it for 
like a couple of months, there should be some sort of quick reference guide.  Cos there’s 
nothing worse than, if you’ve not done something in a while and then you have to just 
suddenly be put on the spot.  So, it’d be handy to have something where it’s just a quick 
refresher.  We don’t have to go through loads and loads of training, to sort of refresh our 
minds.  And also, I think the training also needs to not be too long [00:35:52] with everyone 
working such long hours anyway.   obviously, some – giving up a whole day of your weekend, 
obviously, when you’ve already worked five or six days that week, to do a training day or a 
training that takes like eight hours to do.   obviously, it’s quite time-consuming as well.  So, 
I think that also needs to be considered. 

Facilitator: [00:36:13] So when should the training be done?   

Pharmacist 6: [00:36:17] Well, lots of long ones like PGDs and stuff, but it’s just like..   

Facilitator: [00:36:21] – but when – this training, when would you like to do this training?  
What-what – when’s the appropriate time, if it-it’s not a weekend or an evening? 

Pharmacist 6: [00:36:26] Well yeah, there’s not really a good time, to be honest, is 
there?  But I think it’s just like being considerate as well, cos obviously, with everyone 
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working such long days, obviously it makes it difficult as well.  Like, obviously, as a 
pharmacist, you need to have a mental break away from work, and I think that’s really 
important.  Like definitely the last few weeks, with the way things have been, not having 
that mental break does really impact on people’s work and home life.  So, I think that’s one 
thing that’s really important.  In order to get the [00:36:56] best out of the training that you 
can get, you need to make sure that people are engaged, but are able to have a break away 
from work.  So, when they do training, they can put everything that they want to into it.  

Facilitator: [00:37:08] Yeah, brilliant.  Thank you.  Pharmacist 9. 

Pharmacist 9:           [00:37:13] hi, yeah, I-I agree with the general consensus of both  and 
also I like the idea of a – a face-to-face day,  preferably during the week, maybe in little 
pockets from one cluster meeting up at the same time or, you know – so that it’s not the 
whole company or anything.  But yeah, I think during the week would be good and, yeah, 
you know, because everybody does have different learning techniques.   and it is good to 
[00:37:43] read things, but also to-to-to practise them as well and to see how other people 
do it.  So yeah, agree with sort of everybody else really. 

Facilitator: [00:37:53] Fantastic.  A quick note to Facilitator 2 – can you please save it, if 
we haven’t done so already?  Just in case.  Thank you.   Pharmacist 1. 

Pharmacist 1: [00:38:10] Yes, I believe the same combination of both.  And yes, I 
think, as well, the order before a training.  And then, in the second time, the-the video to-to 
see – to-to see the-the training.  Regarding this face-to-face, I would say more if it is 
requested, because you know, a lot of pharmacists have got excellent co-co-consultation 
skill.  Maybe they don’t [00:38:40] require an extra training.  Maybe depends – maybe if 
their performance is good and they’re providing the service, maybe there – there is no need 
they would offer face-to-face.  So, if-if you request it, then I say very welcome, but if they 
don’t need it, I wouldn’t force anybody as well. 

Facilitator: [00:39:00] Fantastic Pharmacist 1.  Thank you.  And I think, finally, Pharmacist 
11, please. 

Pharmacist 11: [00:39:06] yeah, I’m sorry, I didn’t catch the person’s name that said 
it, but I definitely agree with a – like a quick reference guide.   just cos like some of the 
services we obviously already offer, like flu jabs, I’m sure someone could easily walk in and 
we’d be happy to do it on the spot.  But with some of the other ones – take PGDs, for 
example, I would be lying if I said I knew how to do a PGD if someone just walked in and did 
it straight away with all of them.  And would have to check up sort of [00:39:36] prior to it 
and read the guide.  So, having something in the pharmacy like that you can quickly refer to 
beforehand would probably be really good for everyone. 

Facilitator: [00:39:44] Brilliant.  Thank you very much, Pharmacist 11.  Right, let’s move on 
to number five, please.  Now, this time we’ve got four BCTs that you voted on.  So, what’s 
the enabler?  So, the enabler was both patients and health – and pharmacies and GPs could 
really understand the benefits of   pharmacogenomic testing.  And the behaviours that you 
said would [00:40:14] really support this was, first of all, was information about the social 
and environment.  So, providing information about social and environmental consequences.  
So, the example here was the societal benefits for themselves, like pharmacists practising 
leading edge medicine, and cost benefits to the NHS.  

The second one was then about emotion- information about emotional consequences.  So, 
explain to pharmacists [00:40:44] that optimising medication increases health, wellbeing 
and happiness for patients.  So, the more of the-the emotional side.  The third one that you 
voted on was about the pros and cons.  So, it was part of setting it up, it’s about the 
pharmacist identifying, comparing the reasons for wanting and not wanting to offer the 
service.  And the final one was comparative imagining of future outcomes, and that’s about 
prompting or advising about future outcomes of change versus [00:41:14] unchanged 
behaviour.  
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So, the example you gave here was comparing the likely or possible outcomes of offering 
versus not offering the service.  So, it’s about the social environmental consequences, about 
emotional consequences, the pros and cons of operating the service, offering the service, 
and then imagining what it’s like to offer it against not offering it.  So probably there’s 
probably too much there in terms of which behaviour to focus on.  So – so this time, can you 
in a – can you try [00:41:44] and say which one or two you think is most powerful and how 
you would operationalise it if that was the case.  So, who’d like to kick off with – is that your 
hand up, [9]?  Was that from before? 

Pharmacist 9: [00:42:00] I think that was be- from before, sorry, but I mean I can – I 
can – I would go with the  – always I’d go with the emotional consequences and thinking 
about how that would benefit the – the patient.  Because obviously, there is a benefit to the 
patient.  They’re not going to, you know, they’re going to get the better deal from their 
medication, it’s going to work more effectively, potentially, and-and they’re less likely to get 
any side effects.  And, you know, it would be sort of tailored to them.   so, I [00:42:30] would 
– I would go with that.  And as to how you’d get that across to the patient on – well, 
obviously, you ju- you just sort of tell them that, but – yeah. 

Facilitator: [00:42:43] OK.  Just-just on emotional side, does anyone want to support 
that or disagree with that?   Pharmacist 7 please.  You might be on mute, Pharmacist 7. 

Pharmacist 7: [00:43:04] emotionally, the medicines are actually bespoke to them.  
And it-it will – you’ll end – they’ll end up, hopefully, doing better compliance, and it will 
actually be a better outcome.  So, they’ll feel more onboard with the treatment.  So 
emotionally, I think it would be a very positive thing for the patient.  

Facilitator: [00:43:26] Yeah, great.  Thank you.   Pharmacist 6. 

Pharmacist 6: [00:43:30] I agree with what everyone said, like I think there’s a lot of 
benefits, but I think, from an emotional point of view, we’re also forgetting about that there 
could be a negative.  So, if a patient’s been taking something like a statin for years, and 
they’ve been thinking that that sort of helps to prevent them having more serious 
consequences from a medical condition they already have.  And then you tell them that it 
isn’t – it doesn’t actually work for them, obviously, for them, that could be really scary to 
think that  they’ve been taking this all this [00:44:00] time, and it maybe hasn’t had the effect 
that the doctor told them to. 

Obviously, you have to think about, they could then have a negative viewpoint towards the 
doctor because the doctor’s told them that it works, and everyone’s been telling them that 
it’s going to help.  And then people have been taking medication that maybe actually hasn’t 
really worked.  So, I think we, when explaining it to patients, obviously, we need to be really 
careful about, when we find out maybe a medication hasn’t been working, how we actually 
approach that. 

Facilitator: [00:44:26] Yeah, great.  Thank you.  So, the first three have all suggested that 
it’s the emotional consequences.   is there further support for that or any sort of big 
disagreements?  Let’s go to Pharmacist 10 next, please. 

Pharmacist 10: [00:44:38] just, again, linked to emotional consequences.  I think there 
could be perhaps some misconceptions that patients might have when it comes to 
pharmacogenomics.  And I think we probably should do some work in understanding what 
those concerns might be so we could try and alleviate them.  In the same way I know, when 
the COVID vaccines  were first being administered, we tried to support  our colleagues  by 
trying to give them the facts rather than information they might be –  they might have access 
from perhaps  unsuitable or not reliable sources.  So I [00:45:18] think we need to try and 
understand those and try and alleviate any concerns, just to make sure  we’re not trying to 
approach the patients when they’re – they’re in the wrong sort of frame of mind  to begin 
with. 
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Facilitator: [00:45:31] Yes, pretty powerful, Pharmacist 10, and I think one of the patients 
in the focus group said to me, “This is like Dolly the sheep.”  And I think, you know, is-is that 
really as, you know, you know, in-ingrained.  And I think someone else used the word, you 
know, “Is this like Jeremy Kyle?”  And some real emotional links, you know, link to 
pharmacogenomics or genomics in its whole.  Pharmacist 6, please. 

Pharmacist 6: [00:45:55] Sorry, I think I just left my hands up.   but I think, yeah, I-I 
agree with what everyone’s saying about, obviously, providing facts.  I think a lot of patients 
won’t understand, when you say, ‘genetic testing’, I don’t think they would understand like, 
what – how you can test if medication works.  I think when people think of genetic testing, 
they literally just think of like family side of it and ancestry.  They’re not thinking about like 
the pharmacy and medicine side of it.  

Facilitator: [00:46:24] Yeah, great.  Thank you Pharmacist 6.   let’s go to Pharmacist 1. 

Pharmacist 1: [00:46:30] Yeah.  So me, I believe I would focus more on comparative 
in imagining of future outcomes, because  that one will give  –  it will give you the opportunity 
to explain the strength of pharmacogenomics, it will give  –  you can  educate the patient as 
well.  At the same time, you can – you can go to play with their emotional consequences, 
but you will not – you will not do that directly.  Because you will tell them, what will be their 
future, and then they will realise themselves without – put everything on their face directly, 
would be even less traumatising.  I think it would be more effective. 

Facilitator: [00:47:14] Yeah, and thinking this through, actually, I – there is actually a link 
between emotional consequence and-and the comparative imagining.  They’re both sort of, 
you know, fairly emotional behaviours.  Yeah.  Great.  OK, thank you.  And Pharmacist 5. 

Pharmacist 5: [00:47:27] yeah, kind of echoing what Pharmacist 6 and erm 
Pharmacist 10 said with regards to the emotional outcome.  I’m very for informing people 
about pros and cons, because it helps people make like an informed decision.   so, I always 
think that’s the best way to back things up to manage their expectations.   so, I think 
informing them, giving them the pros and the cons, because nothing is set in stone.  And like 
Pharmacist 6 said, obviously, if they find out they’re taking something that’s potentially not 
effective [00:47:57] – dealing with that.  But I think if we kind of educate them before that 
happens it does help them manage their emotions as well as their expectations  once it 
comes out, to obviously understand that it’s not specific to them, and no one’s actually 
incorrectly prescribed them something.  This is just a form of testing to prevent any future 
worse outcome.  

Facilitator: [00:48:17] OK, that’s brilliant.  And Pharmacist 11, please. 

Pharmacist 11: [00:48:23]  it’s just about the  if we sort of tell a patient that the 
medication they’ve been on for years,  you know, if we say it doesn’t work, then when talking 
about managing, you know, the emotional kind of response from them.   I mean, yeah, I’m 
sure it would be hard, but i-isn’t that kind of what we’re supposed to do?   I feel like we’re 
supposed to help them make the most of their – of their medication, and if they’re on 
something that’s not working, you know, that’s what I was – always thought was what we 
were kind of here to do. 

Facilitator: [00:49:03] Great.  Thank you, Pharmacist 11.  Pharmacist 8. 

Pharmacist 8: [00:49:09] Yes, I think like I personally – I’m-I’m more inclined for the 
emotional consequences.  I think that – I think they’re a good outcome there.  But also, I do 
think like some facts about how much money is wasted for the NHS while using the 
medicines.  Those that do work in a lot of patients and get it – and does get them onboard.  
So maybe a-a few hard-hitting facts there as well would actually –  

Facilitator: [00:49:32] – Right.  Thank you, Pharmacist 8.  And Pharmacist 2. 

Pharmacist 2: [00:49:35] yeah, I agree with Pharmacist 5.  I think pros and cons may 
help healthcare professionals more than emotions.  A lot of the conversation we’ve had has 
been thinking about the emotional consequences for the patient, but also involved in the 
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service is the pharmacist delivering it and also the GP receiving the information.  So, I think 
pros and cons is-is helpful for that and we need to be very careful with how it’s presented 
to avoid the perception of emotional manipulation. 

Facilitator: [00:50:06] That’s brilliant.  Thank you, Pharmacist 2.  So just-just what I’m 
going to do is, everyone’s hand is now lowered.  I think you all know how to put your hand 
up, so you all have one, I’m going to give you all one vote for those four, just to give us a 
steer from what you’ve heard from everyone.  So, you – you can either vote for social 
environmental consequences, you can either vote for emotional consequences, or pros and 
cons, or comparative imagining.  But let’s just do the first one first.  So, if you could only have 
one of those behaviours, who would vote for information about social and environmental 
consequences?  If you can use your put your hand up function, please. 

[00:50:41] OK, so I can see none for that one.  If you only could have information about 
emotional consequences, can you put your hand up for that one, please?   that’s one, two, 
three, four, five.  So, five for the second one.   for the third one – identifying the pros and 
cons.  I’m presuming everyone has taken their hand down from previously.  We’ve got four 
for that one [00:51:11].  And comparative imagining.  Two.  OK, so that-that’s-that’s really, 
really helpful. 

So, can we now move on to the last slide, please, Facilitator 2.  And again, we have four, and 
this is the barrier, and the barrier is, lack of resources to set up the testing.  But also, 
pharmacists’ lack of guidance to design the service.  And the-the behavioural [00:51:41] 
change techniques you identified was problem solving, for example, identifying the barriers 
preventing pharmacies offering the service.  It was social support, like the line manager and 
the team briefed on the service.  It was prompts and cues, for example, flags on the PMR or 
bag labels.  And finally, adding objects to the environment, like having SOPs.  

So, if the barrier is having lack of resources to set up the service, and a lack of guidance to 
design the service, which of those BCTs would you recommend?  So again, which on is your-
your-your favourite one?  And from your favourite one, how would you operationalise it?  
So off we go again.  So, who’d like to kick off this time?  And it might be a combination of a 
couple again.  Pharmacist 9, please. 

Pharmacist 9: [00:52:45] I think the – probably the most effective one would be the 
social support from the line manager, RPM.   but then, obviously, that goes sort of hand-in-
hand with getting the face-to-face training or-or any kind of training.   yeah, I think that’s 
going to be the- the – that’s the way I would find most beneficial, cos essentially that gives 
you more confidence, doesn’t it?  And if you’re sort of getting – you’ve got that-that 
[00:53:15] – yeah, support behind you.   and also, may be getting the platform to-to share, 
you know, for everybody – all the pharmacists that are providing the service to share best 
practice and-and things like that on. 

Facilitator: [00:53:29] Great.  OK, thank you.  So, you’ve got a lack of resources to set it 
up.  Which of these behaviours do you think supports you most?  Pharmacist 9’s saying social 
support, but let’s go now to Pharmacist 1. 

Pharmacist 1: [00:53:43] Yeah.  I think SOP like – yes, SOP.  With SOP, so we can – we 
can work feeling reassured that we are doing the right things.  Yes, this is sort of – yes, it will 
give you the security to not to make a mistake, you know. 

Facilitator: [00:54:04] Fantastic, thank you.  Pharmacist 2. 

Pharmacist 2: [00:54:06] yeah, I agree with Pharmacist 1.  I think if we’re talking – 
imagining Day Lewis delivering this service, we will provide our teams with a package – a 
ready-made package, so they won’t need to design the service.  They will have all the 
resources that they need in the form of SOPs, the training, promotional material.   it’s just a 
case of using the social support to help with engagement. 

Facilitator: [00:54:30] So just, you know, it’s a package of several of these elements, yeah.  
Great.  Thank you.  Pharmacist 4. 
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Pharmacist 4: [00:54:36] Yeah, I agree with Pharmacist 2.  I think it-it would be sort 
of like a-a package where you’ve got – how we did for   CPCS, you know, all the training that 
we put together with the SOP.  So, it’s kind of just like a file.  You’ve got everything there 
and they can just go to it.  But I do think – as Pharmacist 9 said, as well – it’s really important 
to have the social support.  So not just from your line manager, but from other pharmacists 
as well.  So, you know, if you’ve got any fears and you think you’re unsure of, you know, that 
they can always connect and talk – talk about it and learn from each other. 

Facilitator: [00:55:11] So I’m hearing launch pack but backed up by line management and 
others supporting.  Lovely, great.  Thank you, Pharmacist 4.   Pharmacist 3. 

Pharmacist 3: [00:55:20] I was going to say what Pharmacist 4 said.  I was focusing 
on social support, cos I think that would help the most.  But I also think, if you combined it 
with problem-solving, that would work really well.  Because, in some pharmacies, they may 
have unique barriers, like every pharmacy is slightly different.  So if the RPM or the, you 
know, the lead could identify those and work through it with them, maybe even share it with 
other pharmacists in the team, I think it would be – like it would take down some of those 
barriers.  Yeah. 

Facilitator: [00:55:46] Right.  Thank you, Pharmacist 3.   Pharmacist 10. 

Pharmacist 10: [00:55:50] just to sort of echo what-what-what Pharmacist 3 
mentioned.  I think, because there will be probably quite a lot of variability in terms of 
barriers that different pharmacies might face, I think sort of SOPs and a sort of training 
package can only cover so much.  I think the social support will be crucial for those – those 
sorts of bespoke problems that will creep up in certain locations and probably be unique to-
to different pharmacies.  So, I think the social support w-would be key, in my opinion.  

Facilitator: [00:56:26] Thank you very much Pharmacist 10.   Pharmacist 6. 

Pharmacist 6: [00:56:30] yeah, I agree that social support is definitely important.  
And I think we’ve spoken a lot about training for the pharmacists, but I think we also need 
to remember how important it is that – training for the other staff in the store.  Because 
actually, for a pharmacist to walk out there to explain the service to every single patient that 
asks, I think, is quite unrealistic.  So, I think ensuring that we actually give the time to actually 
train the people that are on the counter, and the other people in the pharmacy is actually 
going to be a lot more beneficial for us.  Because it’s going to take [00:57:00] the pressure 
away from us and the time away from us as well.  

Facilitator: [00:57:04] Right.  Thank you, Pharmacist 6.   Pharmacist 7. 

Pharmacist 7: [00:57:07] I also – I also think, actually, with such a-a service like this, 
it would be really good to actually have almost our – an expert within the company that has 
actually been trained to a higher level, to be able to actually deal with  just everyday queries 
and issues that may come up with the service.  And I think that it-it’s lovely having the peer 
support, but I also think that you may have to have somebody who has got a higher level of 
understanding. 

Facilitator: [00:57:40] Brilliant, thank you.  OK, so can we now – if I put Pharmacist 7’s 
hand down, that’s great.  Can I just – exactly the same as we did last time.  You only get one 
vote, just give to give me a sort of feel of-of how you’re feeling, consensus-wise, at the end 
of that discussion.  If you only had one vote for problem-solving with – who would vote for 
problem-solving?   So, one, two.  If you only had social support, who would promote social 
support?  I’ve got three, five, six.  Brilliant.  And if you only have prompts and cues.  There’s 
one.  And if you only had [00:58:30] adding SOP – adding objects to the environment like 
SOPs.  There’s three.  Brilliant.   

OK, so we’ve come to the end of the consensus group.   

. 
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Appendix 19:  Sifting of Behaviour Change Techniques 

 

BCT Reason for exclusion 
 

10.10. Reward (outcome) BCT not distinct enough from 10.8 Incentive (outcome) in the 
context of the desired behaviour. 

 

11.3 Conserving mental 
resources          

Excluded as inappropriate for pharmacists in the context of 
this study. 

 

12.1. Restructuring the 
physical environment 

Physical environment not a barrier to offering or delivering 
the pharmacogenomics testing service to a patient when 
they have been prescribed a new medicine in community 
pharmacy setting. 

 

12.2. Restructuring the 
social environment                      

Physical environment not a barrier to offering or delivering 
the pharmacogenomics testing service to a patient when 
they have been prescribed a new medicine in community 
pharmacy setting. 

 

12.3. Avoidance 
/reducing exposure to 
cues for the behaviour         

Excluded as we want to increase exposure of the behaviour, 
not reduce.  

8.6. Generalisation of 
target behaviour                              

As a community pharmacy service, it is so different to other 
services offered thus there is no generalisation. 

 

8.7. Graded tasks        It is not possible to part offer the pharmacogenomics testing 
service to patients when they have been prescribed a new 
medicine; it is all or nothing. 

 

10.9 Self reward                             As healthcare professionals, pharmacists do not need self-
reward as part of delivering a pharmacy service. 

 

2.6. Biofeedback             Pharmacogenomic testing does not require any ongoing 
monitoring or feedback; it is a one off buccal swab DNA test. 

 

4.2. Information about 
antecedents                        

Excluded as not trying to get pharmacists to avoid the 
behaviour. 
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Appendix 20: First round of voting online 

 

 

 

 

Survey Question Consensus 

A P E A S E Decision

1.7 Review outcome goal(s)

1. 	Post implementation, line manager to review targets for the 

pharmacogenomics testing service jointly with the pharmacist and 

consider modifying them, considering achievement to date e.g., agree 

the target number of tests to be completed in each pharmacy after 

having reviewed the first three months activity

91% 91% 64% 82% 82% 73%
Partial 

Consensus

5.1 Information about health 

consequences

2. 	As part of the training for and set-up of the service, external 

organization (e.g., CPPE) to provide information to pharmacist about the 

health consequences for the patient of delivering the 

pharmacogenomics testing service when they have been prescribed a 

new medicine (e.g., having a positive therapeutic response or not having 

adverse side-effects from their prescribed medicines).

91% 82% 91% 91% 64% 91%
Partial 

Consensus

5.2 Salience of 

consequences          

3. 	As part of the training for and set-up of the service, external 

organisation to provide information to emphasise the consequences of 

offering pharmacogenomic testing with the aim of making the patient 

interactions more memorable e.g., produce case studies of patients who 

have benefited from pharmacogenomic testing.

73% 73% 64% 91% 91% 91% Reject

5.3 Information about social 

and environment

4. 	As part of the training for and set-up of the service, external 

organization to provide information to pharmacists about the social and 

environmental consequences of offering the pharmacogenomics testing 

service e.g., the societal benefits for themselves (practicing leading edge 

medicine/providing high quality care) and cost benefits to the NHS.

82% 73% 82% 100% 91% 100%
Partial 

Consensus

5.5 Anticipated regret

5.	 As part of the set-up of the service, line manager/ support 

pharmacist to ask the pharmacist how they would feel if they do not 

offer the service to their patients and as a result may not benefit from 

improved health.

91% 82% 82% 64% 64% 55% Reject

5.6 Information about 

emotional consequences

6. 	As part of the set-up of the service, external organization to provide 

written, verbal and visual information about emotional consequences of 

offering the pharmacogenomics testing service e.g., explaining to 

pharmacist that optimising medication increases health, wellbeing and 

happiness for patients. 

91% 100% 100% 100% 91% 100% Include

9.2 Pros and Cons

7. 	As part of the set-up of the service, line manager/ support 

pharmacist to advise the pharmacist to identify and compare the 

reasons for wanting (pros) and not wanting to (cons) offer the 

pharmacogenomics testing service to patients when they have been 

prescribed a new medicine.

91% 91% 91% 82% 91% 82% Include

9.3. Comparative imagining 

of future outcomes

8. 	As part of the set-up of the service, line manager/ support 

pharmacist to prompt the pharmacist to imagine and compare likely or 

possible outcomes following offering versus not offering the 

pharmacogenomics testing service to a patient when they have been 

prescribed a new medicine.

100% 82% 100% 82% 82% 91% Include

10.1. Material incentive 

(behaviour)                          

9.	 As part of the set-up of the service, line manager to inform 

pharmacist that a financial payment will be made by the pharmacy 

business for each patient participating in the pharmacogenomics testing 

service following having been prescribed a new medicine.

82% 91% 73% 91% 64% 73% Reject

10.8. Incentive (outcome)

10. 	Post implementation of the service, pharmacy business to arrange 

for the delivery of a reward if and only if the prescriber accepts their 

recommendations for a change in prescription following a 

pharmacogenomic test.

64% 73% 36% 27% 45% 45% Reject

1.2 Problem solving 

11.	 As part of the set-up of the service, line manager/ support 

pharmacist to analyse , or prompt the pharmacist to analyse, factors 

influencing offering the service and generate or select strategies that 

include overcoming barriers e.g., prompt the pharmacist to identify 

barriers preventing them from offering the pharmacogenomic testing 

service.

100% 64% 91% 82% 91% 91%
Partial 

Consensus

3.2 Social support (Practical)

12. 	As part of the set-up of the service, pharmacy business to arrange, 

or provide practical help e.g., ensure the line manager/ support 

pharmacist/ pharmacy team is fully briefed on the pharmacogenomic 

testing service so that they can give support, help and advice when 

required.

82% 82% 82% 91% 82% 91% Include

Total
BCT



 Page 267  

 
 

  

Survey Question Consensus 

A P E A S E Decision

7.1. Prompts/cues

13.	As part of the set-up of the service, pharmacy business to introduce 

or define environmental or social stimulus with the purpose of 

prompting or cueing the behaviour e.g., pharmacy business 

toprogramme the Patient Medication Record (PMR) to identify every 

time a new medicine is dispensed and put a sticker on the outside of the 

completed prescription bag.

91% 100% 91% 91% 91% 91% Include

7.5. Remove aversive 

stimulus 

14. 	Post implementation of the service pharmacy business to arrange 

for the removal of any aversive stimulus to facilitate behaviour change 

e.g., line manager/ support pharmacist to stop nagging pharmacists to 

do more testing to increase the number of pharmacogenomics tests 

completed.

73% 91% 73% 100% 64% 82% Reject

12.5. Adding objects to the 

environment

15. 	As part of the set-up of the service, pharmacy business to add 

objects to the environment to facilitate performance of the behaviour 

e.g., provide materials including Standard Operating Procedures (SOPs) 

and posters for the consultation room to help with offering  the 

pharmacogenomics testing service to patients.

100% 91% 100% 100% 100% 100% Include

4.1. Instruction on how to 

perform behaviour

16. 	As part of the training for and set-up of the service, external 

organization to advise on and line manager/ support pharmacists to 

agree on how to perform the behaviour i.e. ., direct the pharmacist 

“how” to  offer the pharmacogenomics testing service to patients when 

they have been prescribed a new medicine.

91% 100% 91% 91% 82% 82% Include

6.1 Demonstration of the 

behaviour                    

17. 	As part of the training for and set-up of the service, external 

organization to provide an observable sample of the performance of the 

behaviour e.g., demonstrate to pharmacists “how” to  offer the 

pharmacogenomics testing service to patients when they have been 

prescribed a new medicine using a short video.

91% 82% 91% 91% 91% 91% Include

8.1. Behavioural 

practice/rehearsal

18. 	As part of the training for and set-up of the service, line manager/ 

support pharmacist to prompt practice or rehearsal of the performance 

of the behaviour one or more times to increase habit and skill e.g., ask 

pharmacist to rehearse offering the pharmacogenomics service until 

they feel confident, with appropriate peer or self-accreditation.

91% 73% 82% 82% 82% 82%
Partial 

Consensus

2.2. Feedback on behaviour

19.	 Post implementation of the service, pharmacy business to monitor 

and provide monthly informative or evaluative feedback on 

performance of the behaviour e.g., line manager/ support pharmacist 

provides pharmacist feedback report on pharmacogenomic tests 

completed including number of medicines recommended for a change 

and number of prescriber recommendations accepted.

100% 82% 73% 73% 82% 82%
Partial 

Consensus

3.1 Social support 

(Unspecified)                        

20. 	Post implementation of the service, line manager/ support 

pharmacist to advise on, arrange or provide social support performance 

of the behaviour. e.g., pharmacists participating in the service to form a 

virtual network to share experience and encourage each other 

(WhatsApp group, virtual meetings).

100% 82% 73% 82% 73% 73% Reject

6.2. Social comparison

21. 	Post implementation of the service, line manager/ support 

pharmacist to draw attention to others’ performance to allow 

comparison with the pharmacist’s own performance e.g., pharmacist to 

compile patient case studies, to share with other pharmacists and GPs 

showing real world benefits of pharmacogenomic testing.

91% 64% 82% 55% 55% 82% Reject

9.1 Credible source                       

22. 	As part of the set-up of the service, external organisation to 

prepare verbal or visual communication from a credible source in favour 

of the behaviour e.g., pharmacist to have information from Genomics 

England or the Royal Pharmaceutical Society (RPS) to share with GPs 

how pharmacogenomic testing fits with the NHS long term plan.

100% 91% 100% 100% 91% 100% Include

13.5 Identity associated with 

changed behaviour

23. 	Post implementation of the service, external organisation (e.g., 

RPS) to advise the pharmacist to construct a new self-identity as 

someone who ‘is expert with the new behaviour’. e.g., pharmacists 

offering the pharmacogenomics testing service to be credentialled as 

specialists in this novel field of medicine.

91% 91% 82% 82% 64% 82%
Partial 

Consensus

Total
BCT
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Appendix 21: Second round of voting online  

 
 

 

 

 

  

Consensus 

A P E A S E Decision

1.7 Review outcome goal(s)

1. 	Post implementation, line manager to review targets for the pharmacogenomics testing 

service jointly with the pharmacist and consider modifying them, considering achievement to 

date e.g., agree the target number of tests to be completed in each pharmacy after having 

reviewed the first three months activity.

  82%   82% Include

5.1 Information about health 

consequences

2. 	As part of the training for and set-up of the service, external organization (e.g., CPPE) to 

provide information to pharmacist about the health consequences for the patient of delivering 

the pharmacogenomics testing service when they have been prescribed a new medicine (e.g., 

having a positive therapeutic response or not having adverse side-effects from their prescribed 

medicines).

    55%  Reject

5.3 Information about social 

and environment

4. 	As part of the training for and set-up of the service, external organization to provide 

information to pharmacists about the social and environmental consequences of offering the 

pharmacogenomics testing service e.g., the societal benefits for themselves (practicing leading 

edge medicine/providing high quality care) and cost benefits to the NHS.

 91%     Include

1.2 Problem solving 

11.	 As part of the set-up of the service, line manager/ support pharmacist to analyse , or 

prompt the pharmacist to analyse, factors influencing offering the service and generate or 

select strategies that include overcoming barriers e.g., prompt the pharmacist to identify 

barriers preventing them from offering the pharmacogenomic testing service.

 100%     Include

8.1. Behavioural 

practice/rehearsal

18. 	As part of the training for and set-up of the service, line manager/ support pharmacist to 

prompt practice or rehearsal of the performance of the behaviour one or more times to 

increase habit and skill e.g., ask pharmacist to rehearse offering the pharmacogenomics service 

until they feel confident, with appropriate peer or self-accreditation.

 64%     Reject

2.2. Feedback on behaviour

19.	 Post implementation of the service, pharmacy business to monitor and provide monthly 

informative or evaluative feedback on performance of the behaviour e.g., line manager/ 

support pharmacist provides pharmacist feedback report on pharmacogenomic tests 

completed including number of medicines recommended for a change and number of 

prescriber recommendations accepted.

  100% 91%   Include

13.5 Identity associated with 

changed behaviour

23. 	Post implementation of the service, external organisation (e.g., RPS) to advise the 

pharmacist to construct a new self-identity as someone who ‘is expert with the new 

behaviour’. e.g., pharmacists offering the pharmacogenomics testing service to be credentialled 

as specialists in this novel field of medicine.

    64%  Reject

BCT
Total

Survey Question - Second vote
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Appendix 22: Second consensus panel online survey 

Thank you once again for supporting this research project. You have been invited to be part 
of this group as you are an expert panel representing a diverse group of community 
pharmacists, General Practitioners (GPs) and patients. 

The aim is to work out how best to test an individual’s DNA for possible interactions with 
new medicines so we can identify the best medicine and dose for them (Pharmacogenomics 
testing) through community pharmacies such that it is likely to be implemented and 
effective. 

Using community pharmacies to test patient’s DNA, through a simple cheek swab and 
sending it to a laboratory in a similar way to PCR tests for Covid, is commonly seen abroad. 
Whilst no similar service has been set up in the UK, Scotland are currently looking to do this, 
as are a number of community pharmacy companies.   

By listening to GPs, community pharmacists and patients we have identified the barriers to 
and enablers for making the service work and what things we may want to do to address or 
use them. 

At the final meeting with yourselves we would like to discuss the things that we need to do 
to agree the best way of putting them into practice. In preparation for the meeting, for each 
of the questions please consider some options as part of the design of the service. Select 
those which are appropriate and provide some other ideas or options in the box below. Most 
of these options were derived from the last pharmacist consensus group. 

Although the service will be delivered by community pharmacists, we are also interested in 
the views of patients and GPs  as the pharmacogenomics testing service will only work if all 
stakeholders are fully supportive and engaged. Please also have a look at the additional 
information, example pharmacogenomics test report and the draft service specification that 
we will complete after the meeting to help you with your recommendations. 

All the responses will be anonymised, and the ten questions should take no more than 15 
minutes to complete. If you have any questions about completing the survey, please contact 
me at tcr36@bath.ac.uk or call me on 07702 920976. Thank you once again in advance. 

  

mailto:tcr36@bath.ac.uk
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Barrier 1 - Lack of implementation resources to deliver pharmacogenomic testing 

 

Question 1 - How do we ensure the whole pharmacy team, peers and line managers are 
fully engaged prior to and during implementation? 

 

 
Must 

do 
Should 

do 
Could 

do 
Must 

not do 

Set up a prelaunch event to encourage 
engagement o o o o 
Provide a newsletter outlining the 
service o o o o 
Provide a free test to all key 
stakeholders to enable them to 
understand the service o o o o 
Please use this space to suggest any other ideas or options: 

 
 

 

Barrier 2 - Lack of guidance to design the pharmacogenomic testing service 

 

Question 2 - What supporting materials should be produced? 

 
Must 

do 
Should 

do 
Could 

do 
Must 

not do 

Introduce SOPs and ask for them to be 
read and signed by all pharmacy team 
colleagues o o o o 
Develop patient information leaflets, 
posters for pharmacy/ GP surgeries etc. o o o o 
Add online information on company 
website o o o o 
Please use this space to suggest any other ideas or options: 
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Barrier 3 - Lack of knowledge for delivery of a pharmacogenomic testing service 

 

Question 3 - What training is required to inform and demonstrate to community 
pharmacists how to offer and conduct a pharmacogenomic test? 

 
Must 

do 
Should 

do 
Could 

do 
Must 

not do 

Written guidance / SOP for pharmacists 
on how to offer and perform the test o o o o 
Provide an instructional video for 
pharmacists on how to offer and 
perform the test o o o o 
Provide a free test for pharmacists to 
perform on themselves o o o o 
Please use this space to suggest any other ideas or options: 

 
 

 

Barrier 4 - Lack of knowledge for clinical decision making 

 

Question 4 - What do community pharmacists (and GPs) need to ensure that they have the 
knowledge to make safe and appropriate clinical decisions based on the report provided?   

 
Must 

do 
Should 

do 
Could 

do 
Must 

not do 

Case studies with answers so they can test 
themselves o o o o 
Access to a helpline which can help them 
when decisions are difficult o o o o 
Detailed pharmacogenomic training 
including underpinning science and how 
this relates to the information provided  o o o o 
Please use this space to suggest any other ideas or options: 
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Barrier 4 - Lack of knowledge for clinical decision making 

 

Question 5 - What format and frequency should regular summary updates and peer 
benchmarking information on testing outcomes be? 

 Must do Should do Could do Must not do 

Online report o o o o 

Online portal o o o o 

Peer review sessions o o o o 
Please use this space to suggest any other ideas or options: 

 
 

 

Barrier 5 – Inter-professional relationship challenges to deliver pharmacogenomic testing 

Question 6 – Who should identify the need for the patient to have the test after the 
prescribing of a new medicine to overcome any inter-professional barriers? 

 Must do Should do Could do Must not do 

Community pharmacist o o o o 

General Practitioner (GP) o o o o 

Patient o o o o 
Please use this space to suggest any other ideas or options: 
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Barrier 5 – Inter-professional relationship challenges to deliver pharmacogenomic testing 

 

Question 7 - What should be included in a GP engagement pack to overcome any inter-
professional barriers? 

 

Please use this space to suggest any ideas or options: 

 

 

 

 

 
 

 

Enabler 1 - In principle receptiveness to pharmacogenomic testing 

 

Question 8 - To provide positive feedback to pharmacist to demonstrate effective service 
delivery, what should the outcome goal of the pharmacogenomic testing service be? 

 
Must 

do 
Should 

do 
Could 

do 
Must not 

do 

Number of tests performed o o o o 

% patients satisfied with the service o o o o 
Proportion of patients for whom an 
intervention is made o o o o 
Please use this space to suggest any other ideas or options: 
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Enabler 2 - Appreciation of the benefits of pharmacogenomic testing 

 

Question 9 - Pharmacists told us that patients’ may be worried if they find out that their 
medicines may have been inappropriate, and they need guidance on how to handle this. 
How should we address this? 

 
Must 

do 
Should 

do 
Could 

do 
Must 

not do 

Written information on how to 
manage this o o o o 
Video of GP explaining how they 
would manage it o o o o 
Video of patients stating what they 
would want to be told and how o o o o 

 

Please use this space to suggest any other ideas or options: 

 
 

 

Enabler 2 - Appreciation of the benefits of pharmacogenomic testing 

 

Question 10 - Pharmacists told us that they would like to know the pros and cons of the 
service to encourage them to take part. How could we best communicate these? 

 

 
Must 

do 
Should 

do 
Could 

do 
Must 

not do 

Pharmacist given a list of Pros and Cons 
of offering service to the patient o o o o 
Pharmacists given a good quality 
research paper which outlines pros and 
cons with evidence provided to back them 
up o o o o 
Ask pharmacists to list the pros and cons 
in a workshop working with others o o o o 
Please use this space to suggest any other ideas or options: 
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Additional Information 

The following is a summary of the notes from the community pharmacist consensus panel 
held in August, and may help to inform your decision making: 

The first enabler was in-principle receptiveness to pharmacogenomic testing. The most 
appropriate Behaviour Change Technique (BCT) was identified as “Review outcome goal(s)”. 
Historically, targets have been set for the delivery of community pharmacy services in the 
UK, irrespective of the size of the pharmacy, volume of dispensing, demographics of the local 
community or experience or professional capacity of the pharmacist. An example of this was 
the Medicine Use Review (MUR) service where all community pharmacies were set an 
arbitrary maximum target of 400 patient interventions. One of the challenges of outcomes 
based on numbers is that quality may be driven down. For a new pharmacogenomic service, 
having an outcome goal of optimising therapy and improving patient outcomes resulting 
from the pharmacogenomic test, with pharmacists sharing and reflecting upon the service 
outcomes and not pursuing the target number of tests undertaken is desirable. There also 
needs to be consideration about measures of  the outcomes, and procedures in place for 
collecting the required data. 

The second enabler was appreciation of the benefits of pharmacogenomic testing; the two 
preferred BCTs were “Information about emotional consequences” and “Pros and Cons”. In 
relation to the former, recognising pharmacists’ emotional responses surrounding the 
pharmacogenomic service was seen as important, particularly as the concept of genomics is 
a novel area of medicine and pharmacists may perceive that patients’ will be worried if they 
find out that medicines that they have been taken may have been inappropriate. In relation 
to pros and cons, taking time to list the advantages and disadvantages of offering the service 
in their already busy schedules could change pharmacists’ views about the introduction of 
new services, rather than it just being additional workload, particularly in a post pandemic 
world of professional and commercial pressures. This also links to the goal of improving 
patient outcomes as it reinforces beliefs about consequences, particularly if experiences in 
offering and delivering the pharmacogenomic testing services are shared by pharmacists. 

The next barriers were lack of implementation resources and lack of guidance to design the 
service and the first prioritised BCT was “Social support (Practical)” ensuring that the whole 
pharmacy team, peers and line managers were fully engaged prior to and during 
implementation so that they could encourage and fully support the pharmacist; further work 
to characterise this ‘support’ fully is required for a service specification. The second BCT was 
“Adding objects to the environment” and recommendations included providing a suite of 
Standard Operating Procedures (SOPs), posters and leaflets.  

For the lack of knowledge for service delivery barrier, two corresponding BCTs were 
prioritised by the consensus panel, namely “Instruction on how to perform behaviour” and 
“Demonstration of the behaviour”. Following a discussion, it was agreed to merge them into 
“Instruction and demonstration on how to perform the behaviour”. As most community 
pharmacist work in professional isolation, and often remotely, participants  suggestion to 
develop a suite of training materials and quick reference guides, both supported by short 
interactive videos could be beneficial to overcome any actual or perceived skills gap in how 
to confidently offer and deliver the service to patients.  

For the lack of knowledge for clinical decision-making barrier, the linked BCT was “Feedback 
on behaviour” and participants felt it beneficial if they could receive regular summary 
updates and peer benchmarking information on pharmacogenomic testing outcomes that 
they had completed to enable continuous learning and reflection in their practice. Inclusion 
of patient and prescriber feedback as a quality marker was also seen as beneficial to 
improving the service.  

The final barrier was the pharmacist and prescriber inter-professional relationship and the 
BCT that gained consensus for this domain was “Credible source”. In practice participants 
suggested that this could be by providing the pharmacist research papers and testimonials 
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from Genomics England or The National Institute for Health and Care Excellence (NICE) that 
they could share as part of an engagement pack with prescribers to give them confidence 
that the pharmacogenomic testing service was endorsed by professional bodies. It was also 
suggested that potential savings could be shared with prescribers to gain their interest. 
(Rendell et al., 2022b). 

 

Example Pharmacogenomic Test report extract - Prenetics® 

(Prenetics, 2022) 

 

  



 Page 277  

Appendix 23: Second consensus panel transcript 

Consensus-Panel-Group-20220131  

Facilitators: TR, SC and SS 

Facilitator: [00:00:06] So whilst this intervention tonight is designed for pharmacists, it 
does affect both patients and GPs.  So we really want everyone to feel free to contribute 
equally tonight.  The only thing we do ask is, don’t – try not to talk over each other  because 
it’s really difficult to transcribe afterwards.  And equally, if you want to turn your camera off, 
[00:00:30] then please do so as well if it makes you feel more comfortable.  So I’m just going 
to quickly start with  a quick reminder of  what pharmacogenomics is.   

And you’ll remember from  previous sessions – all of you were involved, either in a consensus 
group or a focus group last year that  pharmacogenomics predicts an individual’s response to 
drugs using DNA testing.  And some patients we know require a higher dose, some a lower 
dose, and some a different [00:01:00] medication altogether.   Next slide, please  Facilitator 
2.  Now, in a recent research study, it was estimated that there may be an actionable drug-
gene interaction for 20% of prescriptions and newly prescribed medicines, and that require 
a change of medication or dose.  And that could affect 10% of all patients taking a new 
medication.  

Now, in the future, [00:01:30] pharmacogenomics could be a cost-effective alternative the 
current ‘one size fits all’ approach and has been introduced as a pharmacist-led service now 
in the Netherlands, Canada and the USA, but not yet in the United Kingdom.  Next slide, 
please Facilitator 2.  And if we look at the literature  for community pharmacy to work well 
delivering a pharmacogenomics testing service, it needs patient interest, pharmacist 
engagement, [00:02:00] training and supporting information for the pharmacists, and 
prescriber acceptance of any recommendation for changes to patients’ prescriptions.  Hence 
why we’re all here tonight  co-designing this new service.  Next slide, please Facilitator 2. 

And just a quick reminder of the patient journey. The patient journey is that the patient will  
visit the pharmacy for a medicines review, typically  after a new medicine’s been prescribed 
[00:02:30], and then offered a pharmacogenomic test.  The saliva sample is taken – or a 
buccal cheek swab – in the pharmacy and take – sent for analysis and returned about ten 
days later.  Then the pharmacist will discuss the result with the patient.  Then there’s two 
options – either no change in prescription is required or is referred for a change of 
prescription to the prescriber.  And then the prescriber will either accept the-the change to 
the prescription or reject the change to prescription.  So I think it’s – it’s [00:03:00] fairly 
straightforward as that.  

And the next slide, please Facilitator 2.  A sort of  a report that can be generated is on the 
left-hand side you can see that, effectively, it’s like a traffic light.  So red is  poor metaboliser,  
amber is intermediate metaboliser, green is normal, and the orange, an ultra-metaboliser.  
And there’s a list of the drugs on the right-hand side saying whether they are red, amber or  
green [00:03:30].  So that allows the pharmacist to look at the report and make the 
recommendation.  If we go to the next slide, please  Facilitator 2. 

So, back in December, after we’d done the literature review and gained ethics approval, we 
held three focus groups  to establish  GPs [00:04:00] pharmacists and patients’ first thoughts, 
their benefits, the concerns and any challenges and resources that would be required to set 
up the service in a community pharmacy in the UK.  And if we can go to the next slide, we’ll 
see the results of those three focus groups.  So the enablers of the service – well, overall, 
there was in principle receptiveness to pharmacogenomic testing.  And there was an 
appreciation of the benefits  of the of the testing.   

Which are The three barriers – [00:04:30] first of all, there’s lack of implementation resources 
to deliver the testing.  Secondly, ambiguity about implications for implementation around 
lack of guidance to design it, lack of knowledge to deliver it and some lack of knowledge for 
clinical decision-making, and there were some concerns about the inter-professional 
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relationship challenges between the GP and the pharmacists to deliver the service.  So what 
we then did is, is we took the results from the pharmacist focus groups and mapped them 
onto theoretical frameworks, identified some behaviour change techniques which are 
evidenced-based to address some of the barriers and enablers.  If we go to the next slide, 
please Facilitator 2.  

We then  presented them to 11 pharmacists in August – the summer of last year.  And we 
held our first  consensus panel with community pharmacists – many are on the call tonight.  
Next slide [00:05:30].  And that group of 11 pharmacists helped us to prioritise those 
behaviour change techniques that they thought would be most appropriate to deliver and 
address some of those barriers and enablers, using criteria to see if they were affordable, 
practical, effective, safe and equitable.  And the next slide, please Facilitator 2. 

And then through the autumn, we developed [00:06:00] ten questions – on the right-hand 
side – and some suggested strategies to operationalise these behavioural changes.  And over 
the last two weeks, the GPs and the pharmacists on the call tonight had a look and prioritised 
some of the potential strategies to answer these questions.  So if we go to the next slide, 
Facilitator 2, please.  So that brings us here tonight where we – so we’ve got three GPs, three 
patients and six pharmacists.  And over the next 50 minutes, we’re going to spend about five 
minutes on each of those ten questions, really listening to you to see  if you agree with the 
selected strategies and how we can operationalise them from a pharmacist’s point of view, 
the GP’s point of view and a patient’s point of view.  

And then, from that, we will take all the outputs of this evening and build it into a service 
specification for launch of the [00:07:00] service later this year.  So Facilitator 2, if  we can 
start with the first question.  I’ll slow down a bit now to make sure we can all really take this 
in.  So the first question was  addressing the  lack of implementation resources to deliver the 
service.  And the first question was is, how do we ensure the whole pharmacy team and  their 
peers and line managers in the pharmacy are fully engaged prior to and [00:07:30] during the 
implementation?  

Because we learnt very much that  the teams have to be  completely engaged before 
delivering this.  And you can see here, there was one strategy that stood out amongst the 
other two quite a long way.  So the question I want to ask for this question is, are you happy 
that a pre-launch event to encouraging engagement is the right way to get the engagement?  
And as we do that, how can we [00:08:00] operationalise it?  Who might deliver it?   what 
would it look like?   where could it be delivered?   how often and so on.  So let’s now go 
straight back to everyone on the call, to try and answer – if you’d like to put your hand up, 
it’s probably the best and-and I’ll come to you.   

If you have any thoughts as to how we ensure team can be engaged using a pre-launch event 
to encourage engagement.  So who’d like to  [00:08:30] offer some thoughts?  Let’s start with 
Pharmacist 4, please. 

Pharmacist 4: [00:08:42]  I – I was thinking it would probably – I think a lot of people 
would benefit from it being face-to-face training cos I know a lot of the pharmacists, 
especially during lockdown, have struggled from having just information emailed to us and 
sent to us on like WhatsApp and stuff.  Cos it’s really hard to sort of keep up with everything 
when you have like 50 emails a day with different things that you need to do and keep up 
with.  So I definitely think everyone would sort of benefit from face-to-face training. plus, it’s 
a lot easier to ask the questions and stuff if there’s anything that you’re stuck on when you’re 
at face-to-face training as opposed to like sending emails back and forth. 

Facilitator: [00:09:17] Fantastic, Pharmacist 4.  Thank you.  Can I speak to Pharmacist 2, 
please? 

Pharmacist 2: [00:09:22] , to start with, I think we need to have some really small 
groups, so it shouldn’t be a large event.  It – they should be small  groups of pharmacists and 
obviously the supporting team as well.  I think what we need to do to start with is to actually 
train  a-a small group of individuals and then once they perfect the service themselves, they 
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can then go and train the remainders. Because I’m sure that they will be able to sort of answer 
questions and they’ve gone through the same experiences like the anxiety of delivering the 
service etc. so yeah, that’s what I think.  I do also feel as well that  I know we’ve only got 56%, 
but I do think that providing a free test to all key stakeholders is really important as well.  And 
I think that was kind of shown in our  – in our recent service that we’ve launched in 
community pharmacy, which is the hypertension.  Cos I think once, you know, you’ve got 
individuals who are  providing the tests for stakeholders, and you know, your colleagues, etc, 
it gives you the confidence with patients.  

Facilitator: [00:10:27] Right, thank you Pharmacist 2.  Let’s go to Pharmacist 3 next. 

Pharmacist 3: [00:10:31]  so yeah, Next, pretty much just feeding off of what 
Pharmacist 2 just said.  So I know, again, it says only 56%, but actually implementing – again, 
if this is feasible,  free tests to the people that are actually going to be involved in doing the 
testing.  So, you know, Pharmacist 2 gave the example of the hypertension service,  really it 
helped me by just putting on the 24-hour monitor myself and actually ironing out the pros 
and the cons myself, so I could put myself in the patient’s shoes.   because a lot of our barriers 
is that we don’t know what to do at the initial period of anything and we just have to wait for 
patient feedback. and I think that often is a bit of a barrier, because we don’t want to 
disappoint a patient.   so I think anyone who’s involved should – should participate in 
something like this, because it’s that greater understanding. 

Facilitator: [00:11:17] OK, thank you very much Pharmacist 3.  Let’s go to Pharmacist 6. 

Pharmacist 6: [00:11:22] Yeah, so maybe in the – the face-to-face event, you could 
have each of the pharmacists doing the service to each other, and then actually giving each 
other free tests, so you’re – you’re combining both in one. 

Facilitator: [00:11:33] Right, thank you.  Anyone got any thoughts about involving a patient 
and/or a GP in the  launch events?  Well, I’ll go to Pharmacist 5 first. 

Pharmacist 5: [00:11:42] Well, I was – all-all I was going to say was,  by way of imp-
implementation, it would be quite good to actually do it  almost in regions, in small regions 
in clusters, almost like a cluster meeting.  So small groups like that.   yeah, but that was – that 
was my contribution at that point.  Thank you. 

Facilitator: [00:12:01] OK, thank you Pharmacist 5.  OK, let’s go to GP 3 next, please.  GP 3, 
you might be on mute. 

GP 3: [00:12:17]  yeah, I agree with Pharmacist 5.  I think it would be good, as a GP,  sort of to 
have a – an event in our town so that – cos we – we’re quite a small town, so we know all the 
different pharmacies  and, you know, they have interactions with us.  So to sort of do 
something altogether, to see how it would work for us in our region would be helpful, I think. 

Facilitator: [00:12:42] Thank you, GP 3.  Let’s go to GP 1. 

GP 1: [00:12:45] Yeah, I think GP 3 just  pipped me to the point.  I-I think involving GPs, it’s a 
– it’s really important to identify enthusiasts and clinical champions who’ve got the 
confidence of their colleagues.  And rolling things out from the ground upwards, perhaps at 
PCN level or clusters of practice level, is a lot more effective than big top-down  pressure from 
CCGs or , you know, more distant, bigger organisations.  And I – I like – I work in a bigger town 
than you, GP 3, but I like the idea of having a group where pharmacists and GPs are brought 
together, because it’s really important to establish those lines of  communication. 

Facilitator: [00:13:33] Right.  Thank you, GP 1.  Thank you very much.  OK  let’s move on to 
our second question  please – let’s go to Patient 2, please. 

Patient 2: [00:13:48] So  sorry to come in slightly late.   in your illustration, your-your-your  
map at the very beginning of how it works, you were involving the pharmac- the patient, the 
pharmacist, the GP.  So I think, as the others have said, then, obviously, you need to involve 
all of them.  And for something to work, it comes down to relationship and I-I think  all of 
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those need to be in contact within one another.  And as has been described already, if you 
keep it small, it’s far more likely to work. 

Facilitator: [00:14:22] Right, thank you Patient 2.  And Patient 3. 

Patient 3: [00:14:25] Yeah, I-I think – I think one of the key things that’s missing here is 
that , you know, I think we’ve got a load of demotivated staff  right across – they’re burnt 
out, effectively.  We’re seeing it in all sorts of industries at the moment.  And I think one of 
the things, it’s great to have the face-to-face, but if you’re not having the continued updates 
– online and offline and through various other events, then you’re going to lose your 
moment.  Cos I think people are extremely tired  and I think, you know, my-my local team in 
my pharmacy, you know, you can see it when you go in there.  A great team, but they’re tired 
after the last two years, and so is everybody.  

But I-I think that you’ve got to bring them onboard with the innovation, yeah?  Yeah, you 
can’t just do a one-off event.  It doesn’t – that won’t work.  Gotta be continuous. 

Facilitator: [00:15:11] Yeah, thanks Patient 3.  Well said.  Thank you.  OK, let’s move on to 
our second question, and our second question addresses the barrier.  So the barrier was lack 
of guidance to design the  testing service.  And the question was, ‘what supporting materials 
should be produced?’  And you can see here there was very clear  two  upfront  strategies.  
The first one was to introduce standard operating procedures and ask them to be read and 
signed by all colleagues.  And the second was to develop patient information leaflets, posters 
for the pharmacy and GPs  etc, with less  or  online information on the company website.  

So again, would anyone like to build on how we can operationalise this, who could deliver it,  
how much to be delivered, how often it’s – so let’s start with – who would like to go first?  
Right, maybe that everyone just thinks that this is fairly straightforward and just needs to be 
done.  So start with  GP 1, please. 

GP 1: [00:16:24]  [clears throat] along with the information leaflets, we do like video content 
to show in the waiting rooms on – on the screens we have there.  It’s quite a g-good way of 
capturing people’s attention and, you know, parcelling up a lot of information in quite a small 
length of time.  And it’s – it’s replacing leaflets and – and posters now. 

Facilitator: [00:16:47] Right, thank you, and I think Patient 1’s got her hand up? 

Patient 1: [00:16:53] Yeah.  I , yes, I liked that idea, as a patient,  being shown, I don’t 
know, maybe in the pharmacies and in the doctor’s surgery, what you have to do.  Cos I know  
I know it’s just a swab, but a lot of people might not know that.  And if it’s just a simple thing,  
I think that would put a lot of people’s , you know, apprehension at rest, if they could see it 
was just a straightforward thing like that.   

Facilitator: [00:17:20] Right, thank you.  Pharmacist 4? 

Pharmacist 4: [00:17:22]  I definitely agree.  I don’t think posters really work now 
because unless the pharmacies are redesigned to have more space, I think most of the 
patients ignore posters.  Because we have a million up, and I don’t think anyone’s ever read 
it. 

Facilitator: [00:17:35] Right, thank you.  GP 2? 

GP 2: [00:17:37]  just further to the one about the posters in-in-in waiting rooms – you’re 
right, not many people walk pass and pay much attention to them.  But we have lots of our 
patients that  go onto our website and onto our Facebook groups.  So having those videos on 
those platforms, or links to, will probably reach a lot more people than  posters would. 

Facilitator: [00:17:57] Sure, absolutely.  Right, thank you very much.  So Pharmacist 1? 

Pharmacist 1: [00:18:03] Yeah, I was kind of feeling [00:18:04] what  someone else 
said about the physical posters.  I mean, that’s only going to target the people who actually 
come to the pharmacy, or the GP surgery.  So if someone was looking at pharmacogenomics 
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and they wanted to look online, it would actually be better to have like more information on 
the website, and then it can get passed around more easily. 

Facilitator: [00:18:25] Brilliant.  Thank you.  Patient 3? 

Patient 3: [00:18:27] Yeah, I think you’ve got to get the – it’s not just about getting 
individuals behind it, it’s about getting  communities behind it.  So effectively, you’ve got to 
work with the local community groups online and offline to start building that moment.   sort 
of,  if I look round here, we’ve got various faith groups that are connected to your surgery, 
your - not your surgery, your pharmacy – and the local surgeries are all basically putting out 
their messages.  So that’s the place I think you’ve got to plug people in.  So I don’t think it’s 
an individual thing, so I think it’s a community thing.  Once you bring the community, you’ll 
bring – you’ll bring, basically, everybody to it. 

Facilitator: [00:19:03] Brilliant, thank you.  Patient 2?  you might be on mute? 

Patient 2: [00:19:20]  sorry, the connection was lost.  I’m – it’s breaking up a bit now and 
then I didn’t hear you.   I-I agree with Patient 3.  I think it comes down to  getting in touch 
with people, and a lot of people  use Facebook, don’t they?  So how about the local sort of 
next door Facebooks and – and the ones local to your village or your town?   then you will 
reach a lot of people. 

Facilitator: [00:19:44] Brilliant.  Thank you Patient 2.  And Patient 1. 

Patient 1: [00:19:50] Yeah, I was just thinking,  maybe you could do sort of like a hero 
thing.  If you could maybe do some adverts on the TV with well-known people that – that 
people idolise, having the test done, or something like that.   

Facilitator: [00:20:06] Right.  Thank you very much.  And Pharmacist 3? 

Pharmacist 3: [00:20:09]  so kind of branching off the  kind of social media thing, but 
you – like the app, or like, for example, we’ve got a Day Lewis app.  So any companies that 
might put that service forward.  So if we have got a – a video, a clip or something like that, 
we can integrate that in the app.  So make it a bit more hands-on for people to see. 

Facilitator: [00:20:26] Brilliant.  Some fantastic ideas there.  Really appreciate all of those. 
–  

Patient 3: [00:20:29] – Just got one other one – just really simply – sorry, I left it on the 
floor.  How about , when people – I mean, we’re in a hybrid situation at the moment  but 
people do – where people do look at noticeboards is in businesses and within local 
authorities.  And I reckon local boroughs would basically plug this on – on their – on their 
boards. 

Facilitator: [00:20:50] Brilliant.  Thanks Patient 3. 

Patient 3: [00:20:52] Sorry. 

Facilitator: [00:20:53] Let’s move to question three then, please.  You’re doing very well 
there, typing away, Facilitator 2 [chuckles].  So question three – the barrier is, lack of 
knowledge for delivery of a pharmacogenomic testing service.   and the question is, ‘what 
training is required to inform and demonstrate to community pharmacists how to offer and 
conduct a pharmacogenomic test?’  And everyone said that written guidance and  standard 
operating procedures for pharmacists on how to offer and perform the test.  And again, a 
very high score on ‘provide an instructional video for pharmacists on how to offer and 
perform the test’.  

So this really is about  the knowledge for  pharmacists to deliver – offer and deliver the 
service.  So what sort of training would you like from this?  So what’s the strategy to achieve 
that?  What training is required to be able to offer and deliver the test?  OK, let’s start with 
Pharmacist 5, please. 

Pharmacist 5: [00:22:03] I-I think, initially,  it would be a good idea for  you just almost 
like have an hour,  like you’d have a Zoom meeting or something, which would just almost 
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get the moment going, initially,  before you actually put it out to the wider – the wider public.  
But I would – I would just do an initial Zoom meeting  or – to almost follow-up the video that-
that would be there, and the – and the SOPs.  

Facilitator: [00:22:29] Right, thank you, Pharmacist 5.  Pharmacist 2? 

Pharmacist 2: [00:22:33] I think we’ve got to remember, when we look at training for 
pharmacists, it’s not just looking at the practical training or delivering the  service.  It’s also  
giving them tools to learn to have difficult conversations with GPs, with patients, etc.  Cos I 
can imagine some pharmacists will end up having to have difficult conversations. 

Facilitator: [00:22:54] Right.  Thank you.  OK, so this one’s fairly straightforward.  So I think 
we’ll take advantage of the time and move on to the next one, please – the fourth one.  So 
three greens this time, so ‘what do community [sic] pharmacists’ – ‘what do community 
pharmacists and GPs need to ensure that they have the knowledge to make safe and 
appropriate clinical decisions based on the report provided?’  So the last one was about  
having the skill to be able to offer and do the test.  This time it’s when the test result comes 
back, ‘what do community pharmacists and GPs need to ensure they have the knowledge to 
make safe and appropriate clinical decisions based on reports?’ 

The ‘barrier’ was – remember, was lack of knowledge of clinical decision-making. So we’ve 
had case studies, we’ve had access to a helpline  and detailed  training, including the 
underpinning science.  So let’s start with  Pharmacist 2, please. 

Pharmacist 2: [00:23:58] Sorry Facilitator, that’s an old hand. 

Facilitator: [00:24:00] Thank you.  Pharmacist 3? 

Pharmacist 3: [00:24:03]  so pretty much branching off everything that’s on there, 
because I think all of that is  – are the best suggestions.   the helpline is something I’ve used 
when I started travel vaccines, and I just found having a helpline was something I’ve never 
had before and gave me so much confidence because there was a trained professional on the 
other side.  But I think what you might be able to add to that is maybe, with other healthcare 
professionals, so maybe with the GP, so even though the service is new for a GP, they’re 
probably going to be a bit more expert in the area that we need.  So we might need kind of 
that reference point to touch base and kind of have, not a mentor, but maybe have that, you 
know, both duty of care to the same patient.   

So a bit more like collaborative working, and that would, I think, help build a lot of 
pharmacist’s confidence, build our knowledge and practice  to the point where we could 
eventually do it bit more independently.  

Facilitator: [00:24:49] Right, thank you.  Pharmacist 4? 

Pharmacist 4: [00:24:51]  I was thinking, even – even if we couldn’t do like a helpline 
but just somebody in each cluster which is – who’s an expert in the service.  So whether that’s 
like the RPM or just a nominated pharmacist that it’s easy for people to access, so they have 
the WhatsApp, or something that people can quickly call them on if they’re in like a situation 
where they’re stuck and want some advice quickly. 

Facilitator: [00:25:15] Great, thank you.  Do the GPs have any thoughts on what they need 
to ensure they have the knowledge to make safe and appropriate clinical decisions?   so GP 
3, please.  Sorry GP 3, you’re on mute again.  Sorry. 

GP 3: [00:25:34] Sorry.   I think, not just having case studies, but kind of having a guideline can 
be quite helpful, and a flowchart for , you know, I-I-I can’t – I’m not really sure, specifically, 
what the scenarios would be, but if something doesn’t quite fit into a box, or we’re not quite 
sure what to do about sort of troubleshooting points and what to do next.   and I think, yeah, 
a helpline could be helpful.  And I agree, having a designated person who is sort of a bit of an 
expert on things that we can contact would be useful. So maybe a designated GP  that you 
could speak to if you weren’t sure, or maybe not even speak to you, cos often, for GPs, having 
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to call someone can be a bit of a nuisance.  But if you could send them a message or an email  
and they get back to you  with advice, then I think that would be helpful. 

Facilitator: [00:26:26] Right, thank you  GP 3.  GP 2? 

GP 2: [00:26:31] Yeah, I   kind of it goes off the  first suggestion that was there.  This is  a whole 
new field that will require both GPs and pharmacists to work very closely together.  Because 
at the moment, we do – we do  mingle and we do  bounce things off each other’s  minds.  
Because  in our practice, we have a pharmacy right in the building.  So our pharmacist often 
walks around, or we walk around them to ask questions.  But this – this field offers more.   
there’s going to be more questions and more discussions to be had between GPs and 
pharmacists. 

And there needs to be a-a kind of an almost a-a platform for that discussion to take place.  
Otherwise, it will be ad hoc, which won’t really work.  So if suggestions are-are made on the 
genetic testing on what medications patients can or can’t have, or what they might be 
intolerant to, or would be less tolerant to, then -then really that case has to be discussed as 
a whole.  Because there’s going to be so many factors for that patient as an individual  that-
that needs to be considered.   rather than just going, “Oh, but that tablet doesn’t work.  We’ll 
go on to that tablet.”   so  even – those cases will need to be discussed in-in more depth.  

And as we roll on and move on, we’ll become more experienced with the genetics and-and 
be able to whittle that down to-to shorter kind of consults, if you will. 

Facilitator: [00:28:00] Yeah, brilliant.  Thank you. Pharmacist 6, please? 

Pharmacist 6: [00:28:04] Yeah, so for the COVID vaccinations, we had like  meetings 
every like week and every two weeks, where you could like ask-ask questions and discuss like 
cases and the new updates and things.  So I think they’ll be quite useful, going forward with 
the service, having like a regular meeting.  

Facilitator: [00:28:20] A meeting with … ?  Pharmacist 6?  Just to be clear. 

Pharmacist 6: [00:28:23] Well, you could have – some meetings, you could have with 
GPs, if they’re – if they’re free.  You could have new patients coming in.  So each – each 
meeting, you could keep it fresh and maybe you could have people from the PCN, CCG, so 
yeah, just something there where people can ask questions and – and  – and have updates 
and have a p- have a point of call, really. 

Facilitator: [00:28:43] Yeah, brilliant.  Thank you, Pharmacist 6.  Patient 2, please?  Sorry, 
Patient 2, you might be on mute? 

Patient 2: [00:28:54] Yeah, that’s it now, you should hear me now.   I just wanted to pick 
up on the point that was made earlier  about  making it  more personal and individual.   
because you can bring in a new system, but unless it actually works for the patient and with 
the doctor working alongside them,  then what good is it going to be if it’s not personal to 
that one person?  You-you can see how you can do all your genetics and all the clever stuff, 
but quite frankly,  you can’t just be pushed on from one pill to another if you don’t have good 
communication between you, and you think about the-the different needs and side effects 
of medication. 

Facilitator: [00:29:37] Right, thank you Patient 2.  Patient 3? 

Patient 3: [00:29:39] Yeah, I mean, that-that point, from a – from a patient point of view, 
I think is  extremely important.  I-I – that the-the amount of time that there’s  – how can I put 
it – confusion between the pharmacists – the pharmacy practice and the doctor at the GP 
surgery, especially the front – the-the  – the  – the front – front staff, reception staff,  it’s 
getting worse and worse and worse, quite frankly.  And , you know, I-I-I think – I think that 
that is something that absolutely needs to be overcome from a  – from a – from a patient 
transparency point of view and ,  you know, an information blending point of view.    I totally 
agree, that-that point – that is something that I would put top – top of everything, to be 
honest. 
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Facilitator: [00:30:27] Right, thank you Patient 3.  Pharmacist 4? 

Pharmacist 4: [00:30:31] Like leading onto that as well,  I think it’s hard for us to really 
make clinical decisions, cos obviously, we don’t have access to the patient’s full medical 
records.  So obviously, there might be a reason why somebody is on a certain blood pressure 
medication.  And something else that we would maybe suggest from the report might actually 
not be appropriate, but we wouldn’t know that without actually seeing the patient’s medical 
record.  So I think, obviously, that’s hard for a company to change, cos that’s like an NHS 
process, but obviously, again, that’s an issue that we’re going to have.  Because a lot of the 
times, we can’t really advise that much cos we don’t have access to anything.  

Facilitator: [00:31:07] Thank you, Pharmacist 4.  And Pharmacist 5. 

Pharmacist 5: [00:31:12] Yeah.  What-what I was going to say was that, also, the-the 
system needs to be really robust and really good, very clear on the patient’s notes, which 
have to be almost visible to the pharmacy and the GP.  So we actually know – we’re all – 
we’re all basically working with the same information  from the patient’s point of view, 
because that is – that is – that’s what’s most important, is safety. 

Facilitator: [00:31:38] Absolutely.  Thank you, Pharmacist 5.  Patient 2?  On mute, Patient 
2. 

Patient 2: [00:31:49] OK,   exactly.  Safe- safety,  I – I – I’ve experienced that myself.   I 
ended up over-medicating  for a condition that I have,  unbeknownst to me.  And because of 
the lack of communication between pharmacists and the doctor, and of course, the GPs are 
so pressurised now, you can hardly speak to them, in our area anyway,  un- unless you have 
something very, very urgent.   and as a result, I became very ill and it was only through a 
sequence of events that I managed to have a Zoom meeting with a professor in London who 
was top in her field, and she took me off that medication immediately.  

And  she completely redid things, and as a result, my life is much healthier and I’m much 
happier and so on.  But in the meantime, the-the  pharmacist hasn’t been able to keep up 
with all this and  when I spoke to him last with the reduced medication, he was telling me, 
“Oh no,” I shouldn’t have this.  I should have done that.  And it all became very confusing,  so 
that it’s – it is another lack of communication, as far as I can see. 

Facilitator: [00:33:07] Very interesting, Patient 2.  We’re coming onto that, I think, in a 
couple of questions’ time, so it – we’ll – we’ll come back to you on that one as well.  That’s 
quite interesting, that, Patient 2.  We’ll go to GP 2, finally, for this question, please. 

GP 2: [00:33:19] So was that me, sorry? 

Facilitator: [00:33:20] Yes please.  Yeah, sorry. 

GP 2: [00:33:21] Yeah, yeah.   it was – it was a quick thing.  I know that  our-our surgery, we 
employ a clinical pharmacist and a pharmacy team, who are often the – the-the kind of the-
the middle people  working alongside the pharmacies and the GPs and communicating for us 
–  effectively, for both of us.  And they’re making clinical decisions and then running it by us.   
so I think incorporating those pharmacy teams – where they exist within the practice – would 
be  valuable. 

Facilitator: [00:33:52] Right, yeah.  Absolutely.  Thank you, GP 2.  Facilitator 2 let’s move 
on to question five, please.  The list was not much consensus at all.  So the barrier was lack 
of knowledge, clinical decision-making, again, and ‘what format and frequencies should 
regular summary updates and peer benchmarking information on testing outcomes be?’  
Now, [clears throat] it may be that we don’t want to use any of these, because there was not 
much consensus for it.  Has anyone got any – any  brief thoughts on  whether we should have 
summary updates from peer benchmarking on the testing outcomes?  No?  OK, well let’s go 
on to question six then in that case. 

GP 1: [00:34:50] Sorry – sorry Facilitator, can I –  

Facilitator: [00:34:51] Sorry –  GP 1, yeah.  Thank you. 
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GP 1: [00:34:52]  I was slow to get my hand up then.  Sorry.  I – I was just pondering that, 
and I was thinking, a-a big sort of summary feedback about all the tests that have been done 
across the town kind of loses any kind of, you know, the-the-the case studies or the granular 
detail that you get.  And unless there’s a major theme that – of something that keeps going 
wrong everywhere, or something that’s done really well everywhere, you don’t get much out 
of it.  It’s – it might be better to have feedback about a case that you’ve i-intervened in where 
the results have been very good.  Where the patient’s – where there’s a – the patient’s happy 
and there’s a recognised benefit.  So it’s almost, you know, if you do ten of these and one of 
them goes really well, you might learn more from that than the summary of 100 other tests. 

Facilitator: [00:35:46] Yeah, absolutely, yeah.  Great – great feedback.  Thank you.  OK, can 
we go on to question six, please Facilitator 2?  So, ‘who should identify the need for the 
patient to have the test after the prescribing of a new medicine, to overcome any inter-
professional barriers?’  And the general consensus was, it was predominantly pharmacists, 
followed by GPs, but that it shouldn’t be the patient  initiating the request for this.  So again, 
any thoughts on that?  And this was all about overcoming inter-professional relationships so 
that it wasn’t a conflict between the GP and the pharmacist.  Pharmacist 3, please. 

Pharmacist 3: [00:36:40]  so not as much elaborating, because I think that pretty much 
speaks for itself, but more, I think where it’s a new medication, I’m just kind of emphasising 
the patient – I think I normally do look – like to put the patient first, because they know, you 
know, a lot more about themselves than we do.  But I think, with regards to a new medication,  
I don’t really think that’s a priority as such, because the basis for them might just be full-on 
reluctancy as opposed to kind of the science – science behind whether it’s suitable for them. 
Again, the pharmacists, we’re experts in medicine, but again, we don’t have full access  to 
their records.  So I think we are at the forefront for our regular patients where we’ve been 
able to follow their journey from the beginning.  But I would probably say that only vouches, 
really, in terms of me, as a pharmacist, that only really vouches for me for half of my patients.  
The other half, I don’t really know their journey and wouldn’t be able to follow that through. 
So again, I think it should be collaborative.  I think these things really – in order for it to get 
off to a strong, steady start,  I think everything should be, the pharmacist and the GP deciding  
everything together and referring back to each other.  Because some, you know, we might 
know a lot more about the patient than a GP does, but then the GP might know more about 
the medical history of the patient.  And I think putting those two minds together, I think will 
have a much  greater outcome. 

Facilitator: [00:37:54] Right, thank you Pharmacist 3. GP 2, please? 

GP 2: [00:37:59]  Facilitator, can I ask, is this specifically just for new medicines or established 
medicines in the patients? 

Facilitator: [00:38:06]  in other parts of the world, it’s – it’s predominantly the  service is – 
is initiated when a new medicine is being prescribed, because that – that’s typically when  it’s 
– it’s better to do it, rather than it being on established medicine.  But   the answer is, it’s 
whatever we want it to be. 

GP 2: [00:38:27] OK, because I – I don’t think there’ll be – it’ll be – from how we practise, 
because we initiate new medications on an hourly basis, pretty much.  It would be hard for 
us to – to flag up every patient that we’re starting on a new medication for this type of testing  
where they’re established and they’re, say, for example, not working, or – or you just – you 
just think, ‘why am I increasing the dose and it’s not making that much of an effect?’  Then 
we’ll probably start to flag that up at those points.  But in terms of the new medicines,  it’s 
probably going to be to the community pharmacists, and I – I’m not sure that that will raise 
any conflicts,  because it’s all in the interest of the patients. 

Facilitator: [00:39:06] Yeah, OK.  So am I – are you saying that if it’s ongoing medication, it 
could be the GP initiating it?  If it’s a new medicine, it could be the pharmacist when they do 
the new medicine service? 



 Page 286  

GP 2: [00:39:16] Yeah.  If it’s ongoing, both could initiate it because patients might say to the 
pharmacist, “Oh, this is not working,”  and-and so it could be flagged up from either-either 
side.  But  I see more of a role for us in those – in those points. 

Facilitator: [00:39:30] That’s great.  Thank you.  Patient 2, please. 

Patient 2: [00:39:33]  I was just going to  mention the consistency of having the same 
pharmacist.  Because  then, yes, that pharmacist – as hopefully you had the same GP,  that 
you had the same pharmacist.   but we certainly found here that the pharmacist has been 
moved on, having been here for the three years we’ve been here, and he knew my journey.  
So that was really useful.   and now he’s been moved on and I – I don’t know what the system 
is with Day Lewis. 

Facilitator: [00:40:06] That’s really interesting.  Thank you, Patient 2.  Pharmacist 5, please. 

Pharmacist 5: [00:40:10] No, I was going to, I was going to say, if it’s very initial with 
the new medicine,  it’s going to put a doubt in the patient’s mind as to if it’s going to actually 
work.  So I think it’s got – it’s got to be when they’ve been on the medicine for a while  or if 
they’ve been on a couple of medicines, then to try and work out why they’re not working, if 
you understand? 

Facilitator: [00:40:32] Yeah, perfectly.  Thank you, Pharmacist 5. Pharmacist 6, please. 

Pharmacist 6: [00:40:39] Yeah, I-I think [unintelligible.. 00:40:40] – so obviously the 
practice pharmacists and PCN pharmacists, cos they’re the ones who do the structured 
medication reviews and review the medicines in the practice.  So I think they’re really a key 
group of people  here as well. 

Facilitator: [00:40:51] Yeah, very good point.  Thank you.  And GP 1, please. 

GP 1: [00:40:55] Yeah, I agree with that.  I think there’s a – there’s a – a whole body of  
pharmacists coming in at PCN level and at – and employed by larger practices as well, who 
are experts.  And many of them are prescribers as well, so they’re – they’re truly expert and 
they generate a lot of this.  But GP 2 had sent me into a bit of a catastrophising panic when 
he was describing this situation of  patients on – on medications.  I can just imagine doing a 
test on someone and getting a report back and finding that eight or nine of the drugs aren’t 
suitable.  It – and that might turn into a really long consultation [chuckles]. 

Facilitator: [00:41:36] Thank you, GP 1.  OK, let’s go on to question seven, please Facilitator 
2.  OK, this one, we didn’t give any options, we just wanted  – just get your thoughts.  But the 
– the question was about  inter-professional relationship challenges  again.   now, ‘what 
should be included in a GP engagement pack to overcome any inter-professional barriers?’  
And this was just some of the  – the ideas that were typed up from the survey. 

So I guess, you know, the pharmacist is going to actually discuss it through the GP and then 
the GP is going to have to receive it.  So it’s – it’s what you want.  First up with Pharmacist 3, 
please. 

Pharmacist 3: [00:42:28] So I’m just kind of thinking, based on my previous experience 
with my GP practice, something really basic and simple like introduce yourself to the 
pharmacist, actually, and kind of get to know them.   because I think we’re – we’re often 
familiar with the GPs, we see them prescribing on a day-to-day basis,  but then not necessarily 
get that kind of received on their end.   so I think one of those really key basic things is just 
kind of, you know, picking up the phone, having a – having a chat or a meeting with a 
pharmacist so they can kind of know what they’re dealing with and what they’re presented 
with.  Because I think a lot of GPs don’t actually really know their pharmacist on a one-to-one  
level. 

Facilitator: [00:43:05] OK, so use this as an opportunity to build a – build a bigger 
relationship over and above – OK, yeah, yeah.  What do our GP colleagues want in an 
engagement pack, if anything?  Do you want engagement pack? 

GP 1: [00:43:22] Biscuits. 
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Facilitator: [00:43:23] Biscuits?  [Laughs].  There you are, Pharmacist 3, you heard it. 

GP 1: [00:43:27] No, I – I like that last suggestion,  but – and about half of the prescriptions in 
my practice go to my own – go-go to a pharmacy within my building.  But then my patients 
use maybe 20 or 25 other pharmacies in the area, so I – I don’t – I have a very close 
relationship with one local pharmacist, but not with the  whole group of professionals across 
the town. 

Facilitator: [00:44:01] OK, let’s move on to question eight, please.  So we’re now onto our 
first enabler, and the enabler was, in principle, receptiveness to the service. And this one was 
about how ‘to provide positive feedback for the pharmacist, what should be the outcome 
goal for the testing?’  Should it be the number of tests that are done?  Should it be the 
percentage of patients who are satisfied, or the proportion of patients for whom intervention 
is made?  So  there may be some strong feelings about for not having the number of tests 
performed as being a key outcome measure. 

So maybe thinking about some of the services you’re currently doing, how they’re measured 
and what works for you, professionally and clinically. GP 1, please? 

GP 1: [00:45:00] Yeah, I’m thinking about NHS health checks, where [chuckles]  the number 
that we do is – is really unrelated to the  to the benefit that we make.  We do a lot of those 
NHS health checks for the people who are –  have the lowest risks and  benefit the least.  And 
it – it’s the hard to reach patients who you perhaps come across once a year where you can 
really make a big difference.  So the number of tests isn’t important.  It’s the – it-it – it’s the 
impact of the intervention that you make. 

Facilitator: [00:45:37] Thank you, GP 1. Pharmacist 4? 

Pharmacist 4: [00:45:39] I totally agree with that.  I think there’s nothing more 
annoying than getting a table with all the pharmacy names, and then how many each 
pharmacy has done.   because one pharmacy might have only provided two have that service, 
and on the chart against everyone else, they look rubbish.  But actually, the two services they 
did might have given those patients way more value than another pharmacy that’s done 20 
of those services, who have rushed through them just to get on the chart to look like their 
figures are better.  But they’re getting more rewards because they’ve got a higher number 
than the other pharmacies in the area. 

Facilitator: [00:46:15] Definitely a quantity message coming through here.  Pharmacist 1, 
please. 

Pharmacist 1: [00:46:21] Yeah, I think the number of tests  – I-I see a quantity of tests 
and I don’t really get positive feedback from that.  I think if there’s any kind of feedback as to 
whether it’s good or not, it should be a mix between people who merely found that it’s made 
a difference, whether it was an intervention or – or not.  Cos they could still be satisfied, cos 
they think, ‘you know what?  I tested for it and it’s actually fine’.  So I think, yeah, that should 
be the feedback. 

Facilitator: [00:46:50] OK, thank you.  Anyone else on the feedback to the pharmacists?  
Now Pharmacist 5, please. 

Pharmacist 5: [00:46:57] Yeah, and then that feedback, if it’s positive feedback – cos 
I agree completely, it shouldn’t be the number.   it should be the positive feedback, and then 
that patient can then do like a little sort of what  – what do you call it – like a little  [sighs] you 
know, little sort of speech about how good the service was.  And that can be put in a video 
and it’s – it will self-perpetuate itself.   

Facilitator: [00:47:21] Yeah.  ‘Testimony’. 

Pharmacist 5: [00:47:23] Yeah, ‘testimony’, that’s the word.  Thank you [chuckles].  
Thank you. 

Facilitator: [00:47:27] Thank you.  And Pharmacist 6, please. 
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Pharmacist 6: [00:47:31] Yeah, so maybe like a – like a league table with numbers of 
tests wouldn’t be the best way of doing it, but I think there should be some sort of like minim 
expectation, like at least some sort of agreed minimum should be  agreed with.  Cos 
obviously, we’re set- if you’re doing the work of setting up a service and promoting it, there 
needs to be some sort of expectation, I think. 

Facilitator: [00:47:53] Yeah, great.  Thank you, Pharmacist 6.  OK,  Facilitator 2, can we 
move on to question nine, please?  OK, now interestingly, in the focus groups, the 
pharmacists’ focus group, the pharmacists told us that they thought the patients may be 
worried if they find out that their medicines may have been inappropriate and they need 
guidance on how to handle this.  So what guidance can we give the pharmacists if they are 
concerned that the patients may be worried  about getting –  being prescribed the wrong 
medicines?   

So is it – is it written information on how to manage this?  Is it video, so the GP explaining 
how they manage it or the patient?  So this was about the-the pharmacist’s emotional 
response, so  what’s the best way to manage the pharmacist’s emotional response if they are 
worried that  the medicine may be inappropriate and able to have that discussion with the 
GP? GP 2, please. 

GP 2: [00:49:15] Isn’t – isn’t that the  whole point of the testing?  Because you don’t know if 
it’s going to be inappropriate or not  without the testing.  So I-I think it’s that reassurance 
that that’s why you’re having the test,  to find out if it is appropriate for you or if it does work 
for you.   do you – when you say ‘inappropriate’, do you mean inappropriate as in, I’m giving 
blood pressure tablets for depression or inappropriate because it doesn’t work for that 
particular patient because of their genetics? 

Facilitator: [00:49:49] Yeah, I think it – when the results come back, if the results are saying 
it’s not the appropriate medicine, the-the pharmacist may be anxious about  explaining that 
to the patient if – because of the relationship the – that the patient has with their GP.  Or 
maybe anxious about giving the feedback to the GP for fear of  they’re challenging their 
professional  clinical decision-making in the first place. 

GP 2: [00:50:16] Yeah, I – well, I think it’s – it’s going to be everyone – every pharmacist or 
every GP’s going to – going to be individual in how they approach that with patients.  And – 
and it’s quite obvious, we have just a – a list of drugs that work for the vast majority of 
patients.  And you do get the minority that it may not work for, which is – which is why this 
test is there.  And I think it’s just that reassurance to patients, that this is why you’re having 
this test  so it’s a positive outcome to find out that it’s inappropriate, rather than a negative 
outcome. 

Facilitator: [00:50:47] And how would you – how would you reassure the pharmacist then, 
GP 2?  Because the pharmacist has got the anxiety, I suppose, is what I’m saying. 

GP 2: [00:50:54] Well it’s empower- it’s probably empowering them to – to approach it to 
those patients in that manner by saying, “This – you know, these – this – we’re making 
progress by doing these tests and finding out it’s not for you.”   rather than just, without it, 
continuing on a medication that may not as work – may not work as effectively as, you know, 
option B. 

Facilitator: [00:51:14] Yes, yeah.  Cos from memory, back to the focus group,  some of the 
pharmacists were concerned that  the GP – the patient has a view that the GP is always right.  
And – and some of the  pharmacists were concerned that the patient – they felt their patients 
thought that the GP was almost like a godlike  being that was never wrong.  And they were 
concerned about having that conversation with the patient, from sort of memory. 

GP 2: [00:51:41] And I think times are changing a little bit with-with-with that kind of attitude, 
and we have a multidisciplinary team that our admin team will send patients to.  You’d go 
straight to the physio, straight to the pharmacist, straight to the GP, straight to the nurse.   
and I-I think that-that-that message of the GP being the overriding or the over-empowering 
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arch and-and-and has the final say, that’s disappearing  in a good way, I would say.  So – so 
actually empowering the pharmacists gets us closer to that – to-to that  – to that message. 

Facilitator: [00:52:17] Right, thank you.  Let’s go to Pharmacist 4, please. 

Pharmacist 4: [00:52:21] I think the main part of this is, again, is back to having a good 
relationship with the doctors you work with.  I think if you have a good relationship with 
them, you know, they’ll support, you know, if the patient ever went to them and said, “Well, 
the pharmacist told me you’ve given me the wrong meds,” they would support us the same 
as we support them.  And I think it comes back down to having good working relationships, 
and if you have good working relationships, then, you know, we-we back each other up in 
those situations where it’s not that the doctor’s prescribed the wrong thing.   

It’s, the doctor followed the guideline and maybe that wasn’t the best medication for that 
patient.  However, in the guideline, it was the correct thing to give.  And I think it’s just having 
those relationships and that support that then it sort of encourages the pharmacist to have 
that conversation, knowing that also will be backed up by the GP at the other end. 

Facilitator: [00:53:09] Right.  Thank you, Pharmacist 4.  GP 3, please. 

GP 3: [00:53:12]  I think  possibly the most important thing with regards to this is that the 
patient is well-informed before they have the test, so that they know what the potential 
outcomes are going to be before they have it.   so that whatever comes up is not a big shock 
to them, that the pharmacist then has to deliver sort of almost break bad news to them or –  
so if they know at – when they get – do the test, they get an information leaflet with the 
potential outcomes and what will happen in both scenarios.  If, you know, maybe nothing has 
to change, or it may be that some changes are needed.   and I suppose an emphasis that if 
they’ve been on this medication for many years, it’s not an urgent thing that the medication 
needs to be changed sort of that day. Just because I think then that could cause some stress 
on practices with patients ringing up saying that they need to see a GP urgently or speak to a 
GP urgently.   and then if they can’t, they may end up going back to their pharmacy and 
saying, “I don’t know what to do.  What do I do?”  And I think that’s something that needs to 
be sort of addressed so that the patient knows what to expect, really.  

Facilitator: [00:54:24] OK, great.  Thank you.  And Patient 1, please? 

Patient 1: [00:54:35] Hello, can you hear me? 

Facilitator: [00:54:36] Yes, yeah.   

Patient 1: Alright, OK.   yeah, something slightly different about the-the-the pharmacists 
being a bit worried about  talking to people about if they’re concerned.  Something that’s 
occurred is that they’re probably going to come up with  people like the antivaxxers and 
things like this.  There’s going to be anti this DNA  testing and they probably need to be 
trained, and I don’t know how, into helping  people sort of overcome this or quell their-their 
fears.  Because they’re going to read all sorts of stuff on the internet and the pharmacists 
probably need to be armed with a way of  quelling – yeah, dispelling that sort of  anti-genetic 
thing as well. 

Facilitator: [00:55:27] Great.  Thank you Patient 1.  And finally from GP 1 on this one. 

GP 1:  [00:55:32] Yeah, I think if there’s information out there that can make my 
prescribing better, and prescribing of my colleagues better, I – I want to hear it.  So I’m going 
to be receptive, as a GP, of that kind of feedback.  I think, for the patients, the message is 
really important – getting the message right.  And it’s not that the prescribing has been 
wrong, or been bad, but that the prescribing was regular, but we can make it better.  So that-
that we can personalise and enhance the prescribing for you with this test, to improve upon 
the-the baseline.  That doesn’t have to be  the pejorative terms, you know, it’s not wrong, 
prescribing or anything.  That’s really important.  because that stops the – stops everyone 
from getting worried – patient, pharmacist and-and prescriber.  And I think the other thing 
that’s important for the pharmacists to remember is that it’s the prescriber that’s liable.  The 
prescriber is ultimately responsible for the benefits and the adverse effects of the 
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medication.  So you’re-you’re just the messenger, and  ultimately, it’ll be the prescriber that 
gets shot. 

Facilitator: [00:56:52] Thank you, GP 1.  Let’s go on to the last question very briefly.  And 
again, pharmacists told us they’d like to know the pros and cons of the service to encourage 
them to take part.  How can we best communicate this?  And there was a fairly strong – with 
the pharmacists giving a list of the pros and cons of offering the service to the patient.  So in 
the last minutes, has anyone got any – any comment more to add to this one?  It’s fairly 
straightforward.  No? 

OK, well look, on that note, I would just like to massively thank everyone for participating 
tonight – to our three patients, to our three GPs, to our six pharmacists,  and also to Facilitator 
2 for facilitating.  Thank you very much for being part of this and , as promised, we will share 
the outcomes  as it goes forward.  So a massive thank you to everyone for joining us tonight.  
Thank you very much. 
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Appendix 24: Pharmacogenomics community pharmacy service 
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Introduction 

This service specification is for a pharmacogenomics testing service in a community pharmacy 
setting. It has been co-designed by community pharmacists, general practitioners (GPs) and 
patient representatives. 

Purpose 

This service specification details the background, training requirements, activities and 
processes for a community pharmacist-led pharmacogenomic testing service in a community 
pharmacy setting in England. 

 

1. Overview 

1.1. Background 

Pharmacogenomics is a field of personalised medicine and uses genomic information from 
an individual’s DNA to predict their response to drugs. Pharmacogenomics reduces the 
probability of adverse drug reactions and prevalence of trial-and-error prescribing and as a 
result, improves patient outcomes. The cost of this new technology is rapidly reducing in line 
with other diagnostic testing. 

To date, pharmacogenomic testing services in community pharmacy have been implemented 
in the USA, Australia, Norway and the Netherlands. Given all the developments in the arena 
of genomics over the last decade in the UK, there is an opportunity to implement a 
pharmacogenomics testing service for patients in a community pharmacy setting in England. 

The testing service involves taking a DNA buccal swab in the pharmacy, sending it to a testing 
laboratory. Upon receipt of the results, typically 5 to 7 days later, the community pharmacist 
can then review the patient’s medications and make recommendations to their prescriber to 
amend their prescription. 

1.2 Evidenced based research 

In a recent study reviewing prescription data in the Netherlands, it was  estimated that 24% 
of all newly prescribed medicines for a range of 45 common drugs dispensed in a community 
pharmacy setting had a potential drug - gene interaction (DGI) (Bank, Swen and Guchelaar, 
2019). In an evaluation of a pharmacogenomics service, also in the Netherlands, 18% patients 
were advised to change their drug and 14% to amend the dose of their current medication 
(Thornley et al., 2021). Furthermore, in a recent study in the UK, it was estimated that 20% 
of all recently prescribed medicines for over 50 drugs involved an actionable DGI, and this 
would have resulted in a proposed change of dose or drug for 9% patients (Youssef et al., 
2021). Adverse drug reactions are reported to account for 7% of all admissions to secondary 
care and calculated to cost the NHS £466M annually (Pirmohamed et al., 2004). 
Pharmacogenomic testing could support a decrease in this cost, and the associated 
inadvertent consequence to patients. 

 

2. Scope 

2.1. Purpose and objectives of service 

The purpose of the service is to use precision medicine to improve medicines optimisation 

The objectives of the service are: 

• To use patients’ DNA to prescribe medicines more accurately 

• To enhance drug and dose selection 

• To improve patient care and to lower costs to the NHS 

2.2. Current service arrangements 
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There is currently no community pharmacy based pharmacogenomic testing services in the 
UK. 

2.3. Description of service 

The pharmacogenomics testing service involves offering the patient a pharmacogenomics 
test when they have been prescribed a new medicine which has a known gene interaction. 
The patient will then undertake a pharmacogenomics buccal swab test. 

Following analysis, the pharmacist will review the pharmacogenomics test result with the 
patient. If appropriate, recommendations to change the prescribed dose or drug or to 
increase monitoring can be made to the prescriber. Initially the service will be privately 
funded and subsequently it is envisaged that it will be commissioned by Integrated Care 
Systems (ICS), then a national NHS advanced service as part of the Community Pharmacy 
Contractual Framework (CPCF). 

 

3. Service delivery 

For the service to work, it will require “patient interest, pharmacist engagement, training and 
supporting information for pharmacists and prescriber acceptance of recommendations for 
any changes to patients’ prescriptions” (Rendell, Barnett and Wright, 2021, p.7955). 

3.1 Service delivery model 

The service is delivered in two parts. Part one explaining the service and the patient 
undertaking a DNA test using a buccal swab. Part two involves reviewing the results and 
making recommendations for a change in prescription or increased monitoring, if required. 
The steps are as follows: 

• Following a new medicine being prescribed, or if the pharmacist or GP identify an 
opportunity, the service can be offered by the community pharmacist.  

• Verbal consent is obtained and recorded in the PMR. 

• The pharmacogenomics test kit is handed to the patient for self-testing. 

• The patient should avoid eating, drinking and smoking 30 minutes prior to the test. 

• The patient should thoroughly wash their hands for 20 seconds. 

• The patient should remove the swab from the packaging, avoiding touching the soft 
tip. 

• The patient should roll the soft tipped swab over each cheek for 15 seconds. 

• The swab should then be placed into the secure tube by the patient. 

• The secure tube is then placed into a sealed bag and posted to the laboratory. 

• Five to seven working days later, the test results are available online. 

• The patient should be invited for a second consultation to discuss the results. 

• The pharmacist should contact the prescriber with any recommended changes to the 
prescription. 

3.2 Eligibility of patients 

All patients over the age of 18, following the prescription of a new medicine for a long-term 
condition are eligible for this service. Initially, pharmacists may consider introducing the 
service for a limited range of conditions e.g., Antiplatelet drugs whilst they familiarise 
themselves with the service. Identification of patients suitable for testing should be 
undertaken by both pharmacists and prescribers for patients on multiple medicines; patients 
however should not be encouraged to self-refer. For newly prescribed medicines the 
pharmacist could sensitively intervene following delivery of the New Medicines Service 
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(NMS). In the future, with the developing role of the Primary Care Network (PCN), the PCN 
and practice based pharmacists could play an increasing role in the identification of target 
patients. 

 
3.3 Patient recruitment  

Patients should be recruited by community pharmacists, GPs or PCN/ practice based 
pharmacists. 

The recruitment conversation may also include: 

• That personalised Medicine is an approach which moves away from a ‘one size fits 
all’  based on what would be best for the ‘average’ patient to treating and caring for 
patients with targeted therapies and lifestyle advice to achieve the best outcome for 
them as an individual. 

• Pharmacogenomic testing uses genomic information from patients’ DNA and looks 
for small variations within specific genes. 

• Pharmacogenomic testing predicts patients’ response to drugs and as a result, 
provides additional information about selecting the best medicine and dosage. 

• Patients metabolise and eliminate drugs at different rates, resulting in some 
requiring a lower dose, some requiring a higher dose and others requiring a 
different medicine altogether. 

• Some medicines don’t work because the patient’s body is not designed to deal with 
them in the expected way. Sometimes the liver will clear them away too quickly and 
in others they won’t clear them at all meaning patients are more likely to have side 
effects. 

• The pharmacogenomics test allows the pharmacist to look at some of the patient’s 
genes and decide in advance what the best drug or dose is for them. 

• The patient can do the test now and the results can be discussed when they come 
back from the laboratory in 5 - 7 days’ time. 

3.4 Consent 

Informed verbal consent must be sought from the patient prior to the commencement of the 
service and recorded in the patient’s electronic record. The consent should include the 
pharmacogenomics testing service, information on data storage and data sharing with the 
prescriber to enable them to change the patient’s prescription. 

3.5 Training requirements 

Prior to commencement of the service, all pharmacists should complete training on how to 
offer and deliver the service. Attendance at a local engagement event would be beneficial 
attended by the pharmacist, their support team and a GP from the local practice. Training for 
pharmacists should include case studies, pros and cons of offering and delivering the service 
and how to deliver the service in partnership with the prescriber. Training for the prescribers 
should include case studies and include benefits for the NHS, their practice and their patients, 
all supported with clinical guidelines and flowcharts. Additionally, practical education and 
training for pharmacists on how to offer the service, how to interpret the reports and how to 
have positive interactions with prescribers to discuss the potential changes to the patients’ 
prescription in a community pharmacy setting is essential.   

Optional additional e-learning packages: 

• CPPE Introduction to genomics in pharmacy (CPPE, 2021) – study time: 120 mins 

• Genomics 101: Genomics in Healthcare (Genomics Education Programme, 2021b) – 
study time: 30 mins 
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• Pharmacogenomics and Stratified Healthcare (Genomics Education Programme, 
2021c) - study time up to 6 weeks part time 

• Fundamentals in Human Genetics and Genomics (Genomics Education Programme, 
2021a) - study time up to 6 weeks part time 

3.6 Premises requirements 

The initial testing and the subsequent follow up conversation will take place in the 
community pharmacy consultation room which needs to comply with the requirements 
detailed in the NHS (Pharmaceutical and Local Pharmaceutical Services) Regulations 2013 (as 
amended), part 4 schedule 4, paragraphs 28A – 28C. 

3.7 Payment arrangements  

As a privately funded service, the patient will pay £99 (inc VAT) at the time of taking the test. 

As an NHS commissioned service, claims for payments for this service can be made in 
accordance with the Drug Tariff claims process to the NHS Business Services Authority. 

3.8 Target setting 

It is desirable to have an outcome goal of a number of quality interventions that may or may 
not result in a change of prescription for the patient. A minimum number of tests to offer 
may also be considered to ensure the viability of setting up the service. 

3.9 Preparing for the service 

Pharmacists’ emotional responses surrounding the PGx service is important. Due to the 
relatively novel nature of genomics in pharmacy, pharmacists may perceive that patients’ will 
be concerned if they find out that medicines that they have been taken may have been 
inappropriate. This is quite understandable and should not deter pharmacists from offering 
the service. To address this, pharmacists should build relationships with the prescriber prior 
to commencing the service. A face to face engagement event is desirable and should be 
attended by pharmacists, their support team (pharmacy technicians and pharmacy 
assistants) and GPs in a local setting. During the event, there should be an opportunity for 
attendees to undertake the test on each other for experiential learning. The event should 
also include content on pharmacists having difficult conversations with both prescribers and 
patients. To maintain momentum, this engagement event should be followed up by ongoing 
and regular meetings to review service outcomes and discuss interesting case studies to 
provide positive feedback and increase confidence for both healthcare professionals. 

In recognition of community pharmacist workloads,  particularly in a post pandemic world of 
professional and commercial pressures and the increasing number of services being offered, 
listing the advantages and disadvantages of offering the service could help pharmacists 
overcome any barriers. 

3.10 Supporting materials 

A full engagement pack of information for the whole pharmacy team will be available to 
support the introduction of this service. This will include Standard Operating Procedures 
(SOPS) and patient leaflets. A short patient video will also be produced helping the patient 
understand the benefits and ease of participating in the service. Written information on the 
pros and cons of offering and delivering the service will also be beneficial. This includes 
clinical benefits and any patient concerns relating to the use of DNA and the evolving field of 
genomic medicine. Following implementation, a helpline or access to "expert" colleagues 
should be available. 

A GP engagement pack should also be developed to include case studies on the PGx service 
and include potential savings that could be delivered on prescribing budgets. In addition, 
details of potential benefits for patients, information of the accuracy of the PGx test which 
were both referenced and evidence-based, guidance on how to interpret the test results 
supported by a clear patient pathway illustrating how the service works and where the GP 
and pharmacist respectively participate should be included. 
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3.11 Reviewing the service 

Summary updates of individual patient case studies will be provided to enable continuous 
education and reflection of professional practice. Inclusion of patient and GP feedback as a 
quality marker will also be included. 

3.12 Pharmacist/ prescriber interface 

Engaging prescribers prior to the service commencing is a critical part of the service. To 
support this, it is important to invite the prescriber to the initial engagement event. 
Pharmacists should also share with their GPs the potential savings that can be made as part 
of the service. 
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Appendix 25: Mapping all focus groups to the Theoretical Domains 
Framework 
 

 

Lack of 

guidance to 

design the 

service

Lack of 

knowledge for 

service 

delivery

Lack of 

knowledge for 

clinical 

decision 

making

1. Knowledge 2 2

2. Skills 6 1 4 1

3. Social/professional role and identity 12 5 2 5

4. Beliefs about capabilities 4 1 2 1

5. Optimism 7 6 1

6. Beliefs about Consequences 18 2 13 1 2

7. Reinforcement 0

8. Intentions 0

9. Goals 1 1

10. Memory, attention & decision processes 0

11. Environmental context and resources 22 12 9 1

12. Social influences 2 2

13. Emotion 0

14. Behavioural regulation 0

Comment/ Question with no context 3 2 1

Unsure 2 1 1

Total 79 9 15 19 16 5 6 9

TDF Domain GPs

Receptivenes

s to PGx 

testing 

Benefits of 

PGx testing 

in a 

community 

pharmacy

Concerns 

about PGx 

testing in a 

community 

pharmacy

Knowledge 

required to 

DESIGN the 

service

Knowledge 

required to 

DELIVER the 

service

Knowledge 

required for 

clinical 

DECISION 

making

Pharmacist 

and GP 

interface

1. Knowledge 19 4 4 6 5

2. Skills 2 2 1

3. Social/professional role and identity 18 4 4 3 7

4. Beliefs about capabilities 1 1

5. Optimism 5 4 1

6. Beliefs about Consequences 10 2 1 1 3 2 1

7. Reinforcement 2 2

8. Intentions 0

9. Goals 2 1
10. Memory, attention and decision 

processes
0

11. Environmental context and resources 22 1 1 12 6 1 1

12. Social influences 0

13. Emotion 0

14. Behavioural regulation 0

Comment/ Question with no context 3 1 1 1

Unsure 3 1 1 1

Total 87 12 4 20 21 13 7 10

TDF Domain Patients

Receptivenes

s to PGx 

testing 

Benefits of 

PGx testing 

in a 

community 

pharmacy

Concerns 

about PGx 

testing in a 

community 

pharmacy

Knowledge 

required to 

DESIGN the 

service

Knowledge 

required to 

DELIVER the 

service

Knowledge 

required for 

clinical 

DECISION 

making

Pharmacist 

and GP 

interface

1. Knowledge 15 3 3 8 1

2. Skills 1 1

3. Social/professional role and identity 5 1 1 3

4. Beliefs about capabilities 0

5. Optimism 7 6 1

6. Beliefs about Consequences 5 1 2 2

7. Reinforcement 1 1

8. Intentions 0

9. Goals 0

10. Memory, attention and decision processes 0

11. Environmental context and resources 10 1 9

12. Social influences 2 1 1

13. Emotion 0

14. Behavioural regulation 0

Comment/ Question with no context 9 1 2 1 5

Unsure 0

Total 55 11 2 7 17 13 2 3

TDF Domain Pharm
Interpro 

fessional 

relationship 

challenges

Lack of knowledge for design and delivery

Enablers Barriers

In principle 

receptiveness 

Appreciation 

of the 

benefits	

Lack of 

resources for 

imple 

mentation
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Appendix 26: Alternative view mapping to Behaviour Change Wheel 
 

 

Thematic 

Analysis 

Theoretical 

Domains 

Framework

BCW COM-B

BCW 

Intervention 

Function 

Scoping Study

(Braun ancl Clarke, 

2013)

(Cane, O’Connor and 

Michie, 2012)

(Cane, O’Connor and 

Michie, 2012)

( Michie, Atkins and 

West, 2014)

(Rendell, Barnett and 

Wright, 2021)

In principle 

receptiveness 
5. Optimism

Motivation - 

Reflection

Education                              

Persuasion                               

Modelling                           

Enablement

Patient’s interest in 

PGx testing (E)                            

Pharmacist’s 

willingness and 

confidence to deliver 

the service (E)

Appreciation of 

the benefits	

6. Beliefs about 

Consequences

Motivation - 

Reflection

Education                              

Persuasion                               

Modelling            

 

Lack of resources 

for 

implementation

11. Environmental 

context and 

resources

Opportunity - 

Physical

Training                                        

Restrictions                                          

Environmental 

restructuring                   

Enablement

Time capacity (B)                                                              

Lack of patient 

friendly materials (B)

lack of guidance to 

design the service

11. Environmental 

context and 

resources

Opportunity - 

Physical

Training                                        

Restrictions                                          

Environmental 

restructuring                   

Enablement

The service being 

comparable to 

existing pharmacy 

services (E)  

lack of knowledge 

for service delivery
2. Skills

Capability - 

Psychological
Training                            

Having access to 

appropriate clinical 

resources (B)

lack of knowledge 

for clinical decision 

making

1. Knowledge
Capability - 

Psychological
Education

Education and 

training of 

pharmacists (B)

Interprofessional 

relationship 

challenges

3. Social/ 

professional role 

and identity

Motivation - 

Reflection

Education                              

Persuasion                               

Modelling            

Prescriber acceptance 

of the results (E)


