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Liver disease is one of the leading causes of premature mortality in the United Kingdom. 
Alcohol-related liver disease (ArLD) causes the majority of these deaths. Morbidity and mortality 
from ArLD can be reduced if it is diagnosed earlier. Earlier diagnosis can be achieved by testing 
for ArLD in people who are at risk of it due to their alcohol consumption. Local liver disease 
pathways exist to facilitate earlier diagnosis in primary care. There is a drive to widen their reach 
by using novel community settings to identify ArLD. Community pharmacies represent an 
accessible setting with evidence indicating harmful alcohol use can be identified by 
pharmacists through alcohol screening and brief intervention (SBI) services. This PhD explores 
the development of a complex intervention that can enable community pharmacy to utilise this 
accessibility and SBI experience to identify patients at risk of ArLD and link them with ArLD 
pathways of care. The work in this PhD is underpinned by the Medical Research Council 
guidance on complex intervention development and undertaken in four work packages.  

Firstly, to gain understanding of context and the wider system, an interrupted time series 
study examined the effect of implementing a local liver disease pathway to identify ArLD (the 
Southampton primary care liver pathway - SLP) on referrals to secondary care. This found the 
SLP was associated with a statistically significant gradual reduction in referrals, demonstrating 
the potential impact of a community ArLD liver disease intervention and a method of evaluating 
such interventions.  

Secondly, a review of existing evidence using a qualitative evidence synthesis of nine studies 
of SBI in community pharmacy was undertaken. This generated understanding of the barriers 
and facilitators experienced in the delivery of SBI so that these can be addressed in intervention 
design. Facilitators included non-confrontational communication skills, aligning SBI with 
existing pharmacy services and pharmacist role legitimacy. Barriers included multiple demands 
on staff time, a lack of staff experience with screening tools, and staff concerns of causing 
offence. 

Thirdly, new primary research was conducted as semi-structured interviews with 
stakeholders (n=26). This explored perceptions of a role for community pharmacists in ArLD 
identification, perceived challenges to such a role, and potential features of the intervention. 
Stakeholders included patients with ArLD, members of the public, pharmacists and pharmacy 
assistants, hepatology professionals and general practitioners.  

Finally, the intervention was designed and refined using theory and stakeholder review. The 
behaviour change wheel was applied to earlier findings to guide the design of the intervention. 
This was then refined through a co-design workshop with key stakeholders. The outcome of this 
work was 23 described key components and a structure of a community pharmacy complex 
intervention anticipated to have the best chance of being implementable and suitable for 
assessment in feasibility and pilot testing in future work.
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Definitions and Abbreviations 

ABI ................................... Alcohol brief intervention 

AUD ................................. Alcohol use disorder 

AUDIT .............................. Alcohol use disorder identification test 

AUDIT-C ........................... AUDIT-Consumption. A shortened version of the AUDIT 

ArLD ................................ Alcohol-related liver disease 

ALP .................................. Alkaline phosphatase 

ALT .................................. Alanine transaminase 

ArLD ................................ Alcohol-related liver disease 

AST .................................. Aspartate aminotransferase 

BI ..................................... Brief intervention 

BCW ................................ Behaviour change wheel 

C&I .................................. Camden and Islington 

CCG ................................ Clinical commissioning group 

CI .................................... Confidence interval 

CITS ................................. Controlled interrupted time series 

COM-B model .................. Capability-Opportunity-Motivation-Behaviour model 

CPCF ............................... Community pharmacy contractual framework 

CPCS ............................... Community pharmacy consultation service 

CPSC ............................... Community pharmacy south central 

CSPH ............................... Clinically significant portal hypertension (CSPH) 

DSM ................................. Diagnostic and Statistical Manual of Mental Disorders 

ELF test ............................ Enhanced Liver Fibrosis test 

FAST ................................ Fast Alcohol Screening Test 

GF ................................... Graduated-frequency. A method for quantifying a person’s alcohol 

consumption 

GGT ................................. Gamma-glutamyl transpeptidase 

GP ................................... General practitioner 
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HCC ................................ Hepatocellular carcinoma 

HCV ................................. Hepatitis C virus 

HLP ................................. Health Living Pharmacy 

IBA ................................... Identification and brief advice 

ICD .................................. International classification of diseases 

Ig ..................................... Immunoglobulin 

INDEX .............................. Identifying and assessing different approaches to developing 

complex interventions 

ITS ................................... Interrupted time series 

kPa .................................. Kilopascals 

LPC .................................. Local pharmaceutical committee 

MRC ................................ Medical Research Council 

NAFLD ............................. Non-alcoholic fatty liver disease 

Natural experiment .......... events, interventions or policies which are not under the control of 

researchers, but which are amenable to research which uses the 

variation in exposure that they generate to analyse their impact 

NEAR ............................... Normal, easy, attractive, routine 

NES ................................. Natural experiment study 

NICE ................................ National Institute of Health and Care Excellence 

NHS ................................. National Health Service 

NIHR ................................ National Institute for Health and Care Research 

NILS ................................. Non-invasive liver screen 

NILT ................................. Non-invasive liver fibrosis test 

NPT .................................. Normalization Process Theory 

NSBB ............................... Non-selective beta-blockers 

OHID ............................... Office for Health Improvement and Disparities 

PCP ................................. Primary care practitioner 

PPI ................................... Patient and public involvement 

QALY ............................... Quality-adjusted life years 
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QES ................................. Qualitative evidence synthesis 

QF ................................... Quantity-frequency. A method for quantifying a person’s alcohol 

consumption 

QFBS ............................... Quantity-frequency beverage-specific. A method for quantifying a 

person’s alcohol consumption 

RCT.................................. Randomised control trial 

RETREAT criteria ............... Review question, epistemology, time, resources, expertise, 

audience, type of data. Criteria to guide selection of method for a 

qualitative evidence synthesis  

RR.................................... Relative risk 

SBI ................................... Screening and brief intervention 

BRC ................................. Biomedical research centre 

SCCG .............................. Southampton City clinical commissioning group 

SLP .................................. Southampton primary care liver pathway 

TDF .................................. Theoretical domains framework 

TE .................................... Transient elastography (synonymous with trade name Fibroscan®) 

UHS ................................. University Hospital Southampton 

ULN ................................. Upper limit of normal 

UK ................................... United Kingdom 

WHCCG ........................... West Hampshire clinical commissioning group 

WHO ................................ World Health Organization 
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Chapter 1 Background 

1.1 The scale of the problem being addressed 

Alcohol is described by the World Health Organization (WHO) as one of the leading risk factors 

for population health in the world.(1) Based on 2016 data, the WHO estimates that 3 million 

deaths worldwide are a consequence of harmful alcohol use, corresponding to 5.3% of all 

deaths.(1) Europe accounts for nearly one third of these (the largest share of any WHO region) 

with 1 in every 10 deaths in Europe due to alcohol.(2) In the European union, 19.9% of all 

alcohol-related deaths are due to liver cirrhosis, second only to cancer (29.4%).(3) In England, 

alcohol misuse is the single biggest risk factor for early mortality, ill health and disability in 

people aged 15-49 years.(4) 

Alcohol also has enormous negative socioeconomic impacts in the United Kingdom (UK). In the 

most recent statistical release by Public Health England (examining the year 2018) 180,000 

working years of life were lost to alcohol, the highest since 2011 and more than for the 10 most 

common cancers combined.(5) Working years of life lost are the number of years between the 

death of a person aged 16-64 and the age of 65 years i.e. a person who died at the age of 50 

would have 15 working years of life lost. The majority of working years of life lost to alcohol in the 

UK are a result of alcohol-related liver disease.(5) When considering all ages, alcohol-related 

liver disease is the cause of over 80% of all alcohol-specific deaths in England.(6) 

Globally, the mortality rate from chronic liver disease has risen over the last 20 years such that it 

is now the 11th commonest cause of death worldwide.(7) Alcohol is the leading cause of 

chronic liver disease worldwide(7) and 48% of all global deaths from chronic liver disease are 

attributable to alcohol.(8) Liver disease affects those of working age with liver cirrhosis being the 

eight leading cause of premature mortality in western Europe. (9) 

Mortality from liver disease from all causes has increased by 400% in the UK since 1970 

primarily due to alcohol-related liver disease (ArLD).(10) According to the most recent data from 

the Office of National Statistics, liver disease is now the 5th leading cause for premature 

mortality (death under 75 years of age) in England, and the 2nd leading cause of mortality in the 

35-49 age group.(11) What is more the problem of ArLD has been exacerbated in the COVID-19 

pandemic. The year 2020 saw a 20.8% increase in deaths from alcohol-related liver disease 

compared to 2019. By comparison the increase from 2018 to 2019 was 2.5%.(12) 

 



Chapter 1 

24 

At a local level in the southeast of England, Southampton and Portsmouth have the two highest 

mortality rates from alcohol-related liver disease. These areas also have the second and third 

highest alcohol-specific mortality respectively and the highest percentage of people living in the 

20% most deprived areas in the southeast of England.(13) This latter fact is of particular 

relevance as deprivation is well known to impact alcohol-related harm, with increasing levels of 

deprivation associated with increased alcohol-related disease and mortality(10,14–16) 

To further understand the problem, the following sections provide an overview of alcohol use 

and alcohol-related liver disease and then examine evidence on how to address it.  

1.2 Alcohol misuse and at-risk drinking 

The terms used to describe people who drink ‘too much’ alcohol vary and have seen changes 

over the years, not least due to changes in thresholds of what is deemed ‘too much’.(17) What 

has become clear is that when considering all aspects of health, any amount of alcohol 

consumption confers some degree of risk to physical and/or mental health.(18) 

In the UK this has been reflected in national guidance where reference is to ‘low risk drinking’ 

and not ‘no risk’.(17) Along with this comes the term ‘drinking at increasing risk’ i.e. above low 

risk drinking levels, also often referred to as alcohol misuse.(19)  

Since 2016 the threshold for low risk drinking in the UK has been 14 units per week for men and 

women, having previously been the same for women but 21 units per week for men.(17) This 

threshold varies internationally(20) as does the definition of a unit of alcohol, typically referred 

to as a ‘standard drink’ in other countries and measured in grams of pure alcohol. A UK unit of 

alcohol is 10 millilitres or 8 grams of pure alcohol(21) whereas a standard drink in most other 

countries is 10-14 grams of pure alcohol.(20) What constitutes ‘drinking at increasing risk’ 

therefore has some variation internationally if using a numeric threshold based on units or 

standard drinks.  

The World Health Organization (WHO) applies different terminology without using a numeric 

threshold of alcohol intake, using the terms hazardous alcohol use and harmful alcohol use. 

The WHO defines hazardous alcohol use as that which increases the risk of harmful health 

consequences and harmful alcohol use is defined as that is causing (or has caused) damage to 

health.(22) Hazardous alcohol use is classed by the WHO as a ‘health risk factor’ whereas 

harmful alcohol use is a formal diagnosis.(23) 

These terms are also used in guidance produced by the National Institute of Health and Care 

Excellence (NICE) in the UK, where hazardous is also described as ‘increased risk’ and harmful 

as ‘high-risk’.(24) Further to this, NICE also provides associated unit per week thresholds 
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matching these terms. Hazardous/increasing risk drinking is defined as drinking 14-35 units per 

week for women and 14-50 units per week for men. Harmful/high risk drinking is drinking above 

these ranges.  

1.2.1 Alcohol use disorder and alcohol dependence 

Alongside definitions relating to risk is the term Alcohol Use Disorder (AUD). AUD is a psychiatric 

condition, the definition of which is from the Diagnostic and Statistical Manual of Mental 

Disorders (DSM) where it is defined as ‘a problematic pattern of alcohol use leading to clinically 

significant impairment or distress’ and has criteria for its diagnosis and severity.(25)  

AUD has replaced the terms alcohol abuse, alcoholic and alcohol dependence(26), although 

alcohol dependence is still a recognised WHO diagnosis in the most recent international 

classification of diseases (ICD-11).(27) Whilst its official definition is a psychiatric condition, 

‘alcohol use disorder’ is widely used to describe anyone who is drinking at hazardous or harmful 

levels in the same way ‘alcohol misuse’ is used.(24,26) 

1.2.2 Assessing alcohol use 

1.2.2.1 Alcohol use screening tests 

The WHO-approved Alcohol Use Disorder Identification Test (AUDIT) is regarded as the gold 

standard alcohol use screening tool and is the most widely used tool in primary care.(26,28,29) 

The AUDIT contains 10 multiple choice questions that ask about a person’s alcohol intake, 

potential dependence on alcohol and experience of alcohol-related harm. Each question is 

scored individually and the sum of the 10 answers gives the total AUDIT score, ranging from 0 to 

40.  

The AUDIT-Consumption (AUDIT-C) score is an abbreviated version of the AUDIT that uses the 

first three questions of the AUDIT score (see Table 1.1). The Fast Alcohol Screening Test (FAST) 

is a recognised alternative alcohol use screening test that uses four questions taken from the 

AUDIT (see Table 1.1) although has largely been replaced by the AUDIT-C. A FAST score of ≥3 is 

‘positive’ and should then prompt completion of the remaining AUDIT questions. The AUDIT 

questions and how they are scored are shown in Table 1.1. 

The scores from both the AUDIT and AUDIT-C can be used to identify potential hazardous or 

harmful alcohol use and also alcohol dependence as shown in Table 1.2. The AUDIT-C has been 

shown to be equivalent to the full AUDIT in predicting identification of alcohol use disorder.(30) 
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Table 1.1 World Health Organization approved Alcohol Use Disorder Identification Test (AUDIT) 

Question Score 
1. How often do you have a drink containing alcohol?*  

● Never 
● Monthly or less 
● 2-4 times a month 
● 2-3 times a week 
● 4 or more times a week 

0 
1 
2 
3 
4 

2. How many units of alcohol do you drink on a typical day when you are drinking?*  
● 1 or 2 
● 3 or 4 
● 5 or 6 
● 7 to 9 
● 10 or more 

0 
1 
2 
3 
4 

3. How often have you had 6 or more units if female, or 8 or more if male, on a single occasion in the last year?*^  
● Never 
● Less than monthly 
● Monthly 
● Weekly 
● Daily or almost daily 

0 
1 
2 
3 
4 

4. How often during the last year have you found that you were not able to stop drinking once you had started?  
● Never 
● Less than monthly 
● Monthly 
● Weekly 
● Daily or almost daily 

0 
1 
2 
3 
4 

5. How often during the last year have you failed to do what was normally expected from you because of your 
drinking?^ 

 

● Never 
● Less than monthly 
● Monthly 
● Weekly 
● Daily or almost daily 

0 
1 
2 
3 
4 

6. How often during the last year have you needed an alcoholic drink in the morning to get yourself going after a 
heavy drinking session? 

 

● Never 
● Less than monthly 
● Monthly 
● Weekly 
● Daily or almost daily 

0 
1 
2 
3 
4 

7. How often during the last year have you had a feeling of guilt or remorse after drinking?  
● Never 
● Less than monthly 
● Monthly 
● Weekly 
● Daily or almost daily 

0 
1 
2 
3 
4 

8. How often during the last year have you been unable to remember what happened the night before because 
you had been drinking?^ 

 

● Never 
● Less than monthly 
● Monthly 
● Weekly 
● Daily or almost daily 

0 
1 
2 
3 
4 

9. Have you or somebody else been injured as a result of your drinking?  
● No 
● Yes, but not in the last year 
● Yes, during the past year 

0 
2 
4 

10. Has a relative or friend, doctor or other health worker been concerned about your drinking or suggested that 
you cut down?^ 

 

● No 
● Yes, but not in the last year 
● Yes, during the past year 

0 
2 
4 

*Questions contained in the AUDIT-C, ^Questions contained in the Fast Alcohol Screening Test (FAST) 
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Table 1.2 Different criteria for categories of alcohol use 

Measure 
Criteria for hazardous 

(increasing risk) 
 alcohol use 

Criteria for harmful  
(higher risk) 
alcohol use 

Alcohol 
Dependence 

UK units per 
week(24)  

Female             Male 
14-35              14-50 

Female        Male 
>35              >50 

No criterion 

AUDIT-C 
score(31)  

5-7 8-10 ≥ 11 

AUDIT score 
(32) 8-15 16-19 20+ 

 

1.2.2.2 Quantifying alcohol intake 

The AUDIT, AUDIT-C and FAST do not quantify the amount a person drinks. It is important to 

understand how to quantify a person’s alcohol consumption given the inclusion of unit 

thresholds in definitions of hazardous and harmful drinking (as shown in Table 1.2) as well as in 

definitions of ArLD (see section 1.3.1). However, there is no definitive gold standard to quantify a 

person’s alcohol consumption.(33,34) Almost all methods rely on self-reporting and there is 

debate in both health and market research about what the optimal method is.(33,35,36)  

The quantity-frequency (QF) measure is the most widely used method in research.(37) This asks 

the average frequency of drinking and the average amount consumed when drinking i.e. the first 

two AUDIT/AUDIT-C questions (see Table 1.1). The amount consumed is then calculated by 

multiplying the two values.(37) The QF measure is quick and simple to perform.(33) It has also 

been adapted into the quantity-frequency beverage-specific (QFBS) method. This asks the QF 

questions separately for each type of drink (beer, wine, spirits) and is currently used in the 

Health Survey for England.(38) 

The graduated-frequency (also called the graduated quantity-frequency) method (GF) is an 

alternative method recommended by the WHO.(39) This asks the frequency of consuming a high 

quantity (e.g. more than 12 units a day) and then sequentially the frequency of progressively 

smaller quantities (i.e. 8-11units, 5-7units, 3-4units, 1-2 units).(33) The total quantity is then 

calculated by combining the QF calculations for each amount asked. The main advantage of the 

GF method is that it can identify drinking variability, particularly those who have intermittent 

periods of (rather than persistent) higher-risk drinking.(40) 

Two other methods are short term recall and diary methods, which ask consumption for each 

day over a short period (e.g. 1 week) so that the respondent is likely to accurately remember 

what they consumed.(37) The diary method can be completed prospectively. The main 
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limitation of these methods is that people who have periods of abstinence or drink infrequently 

may be wrongly identified as abstainers or have their alcohol consumption vastly 

underestimated.(37) 

A recent systematic review demonstrated that even within each of the discussed methods there 

is variation in their application e.g. the recall period, the measure of consumption (grams of 

alcohol, drinks, units).(41) A further systematic review could not find a consensus on which 

method is most reliable and valid but the authors suggest the QF method (and adaptions of it 

e.g. QFSB) may be the current best existing method.(34) 

1.3 Alcohol-related liver disease 

Having considered definitions and concepts in assessing alcohol use it follows to discuss how 

alcohol use can lead to alcohol-related liver disease (ArLD). 

1.3.1 Defining alcohol-related liver disease 

In simple terms ArLD describes a spectrum of liver injury as a result of alcohol use.(26,42) The 

spectrum of the disease has a recognised pattern of progressive stages in the setting of ongoing 

alcohol use: the initial development of fatty liver, development of liver inflammation and injury 

called steatohepatitis, which if chronic can lead to progressive fibrosis of the liver and eventual 

cirrhosis. In a cirrhotic stage there is risk of subsequent development of hepatocellular 

carcinoma.(43) This process is shown in Figure 1.1. 

In some patients who are drinking at harmful levels (see Table 1.2) a rapidly progressive 

steatohepatitis can occur, including in those who have already developed cirrhosis. This 

presents acutely as the condition alcohol-related hepatitis and when severe has an associated 

28-day mortality of 17-38%.(44,45) 

During the course of my PhD the definition and nomenclature of ArLD and fatty liver disease has 

changed. European guidelines issued in 2018 stated that ArLD should be suspected in the 

setting of liver injury (such as fatty liver on imaging or abnormal liver function tests) and a regular 

alcohol intake of >20grams/day in women (17.5 UK units per week) and >30grams/day in men 

(26 UK units per week).(26) Where fatty liver was identified in the absence of this level of alcohol 

intake a diagnosis of non-alcoholic fatty liver disease (NAFLD) could be made.  

In 2023 an international multi-association consensus recommended new nomenclature in fatty 

liver disease.(46) NAFLD is replaced with the term metabolic dysfunction-associated steatotic 

liver disease (MASLD) and the alcohol threshold for ArLD has risen to >50grams/day in women 

(43.5 UK units per week) and >60grams/day in men (52.5 UK units per week). A new third 
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category of fatty liver disease is described - metabolic dysfunction and alcohol associated 

steatotic liver disease (MetALD). This describes drinking alcohol above the 2018 threshold that 

defined ArLD but below the new threshold in conjunction with having one or more metabolic risk 

factors that define MASLD.  

Throughout this PhD I have continued to use the previous 2018 definition of ArLD, as well as the 

term NAFLD, given this terminology is used in the vast majority of research relevant to this PhD 

and these were the contemporaneous definitions during my data collection.  

1.3.2 Risk of developing alcohol-related liver disease 

Virtually all heavy drinkers will develop fatty liver but the percentage of patients who progress to 

more advanced stages varies as shown in Figure 1.1.(47) Perhaps unsurprisingly the amount of 

alcohol consumed increases risk of progressing to more advanced stages of ArLD.(48) A number 

of other factors are also known to increase this risk including: female sex(49), being 

overweight(50), smoking(51), concomitant liver diseases, and a number of genetic factors.(43) 

 

The evidence for genetic predisposition has been demonstrated by research in twins showing 

that monozygotic (identical) twins have a higher prevalence of ArLD cirrhosis than dizygotic 

(non-identical) twins.(52) Numerous genes have been examined in relation to risk and severity of 

ArLD but with varying evidence for the association of most of the genes thus far studied.(53) The 

strongest evidence appears to be for patatinlike phospholipase domain-containing protein 3 

(PNPLA3) with the variant rs738409 being associated with susceptibility to ArLD in multiple 

genome studies although the exact mechanism remains unclear.(53)  

In relation to genetic risk, the question of ethnicity as a risk factor for ArLD is complex. Studies 

have shown there is variation in the prevalence and incidence of ArLD depending on ethnicity as 

well as severity of ArLD at presentation.(54–56) However, research to date has not established 

Figure 1.1 Stages of alcohol-related liver disease taken from Avila et al.(47) 
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whether these differences reflect different genetic risk to ArLD or are a consequence of 

differences in other risk factors present in different ethnicities e.g. amount of alcohol 

consumed, concomitant liver diseases, obesity.(54) 

When considering the amount of alcohol consumed the question of how much is enough to 

cause liver disease can be posed. This was examined in a 2010 systematic review and meta-

analysis by Rehm et al.(48) 17 studies (cohort or case-control) were included in the meta-

analysis. Both cirrhosis morbidity and mortality were examined in the meta-analysis. The finding 

was of a clear dose-response relationship between alcohol consumption and relative risk (RR) 

of liver cirrhosis morbidity and mortality, with a greater effect on mortality risk. 

A threshold effect was also demonstrated for liver cirrhosis morbidity. For men the RR of 

developing liver cirrhosis (as compared to a lifetime abstainer) exceeded one at a consumption 

level in the range 36-48 grams/day, where the RR was 2.0 (CI 1.5-2.7, p<0.001). For women the 

consumption level where RR exceeded one was lower at 24-36grams/day (RR 1.9, CI 1.4-2.6, 

P<0.001). The RR for cirrhosis mortality for these same consumption levels were 10.1 for women 

(CI 7.5-13.5, p<0.001) and 5.6 for men (CI 4.5-7.0, p<0.001). 

In UK units per week these thresholds for cirrhosis morbidity convert to 31-42 units per week for 

men and 21-31.5 units per week for women.(21) It is interesting to compare these thresholds 

with the earlier discussed thresholds of 50 units per week(men) and 35 units per week (women) 

used by NICE to define harmful/high-risk alcohol intake.(24) As discussed, harmful drinking 

refers to any physical or mental health problem due to alcohol rather than being specific for liver 

disease but raises the question of these thresholds being too high. The origin of the thresholds 

used by NICE are from a 1986 report by the Royal College of Psychiatrists stating ‘evidence 

suggests that the potential for personal harm increases greatly above these limits’ but there is 

no reference given for this evidence and no mention of risk of liver disease.(57)  

A 2021 retrospective single centre cohort study of 762 patients referred by GPs to liver services 

with suspected ArLD or non-alcoholic fatty liver disease (NAFLD) examined the NICE thresholds 

in relation to identifying liver disease. (58) Patients were grouped into one of four alcohol 

consumption (units per week) categories: 0-35, 36-50, 51-100, over 100. Compared to the 0-35 

group, those drinking 36-50 units per week had double the odds of having advanced liver fibrosis 

(OR 2.173, 95% CI 1.119 to 4.219, p=0.022) and those drinking over 100 units a week had five 

times greater odds (OR 5.044, 95% CI 3.071 to 8.284, p<0.001). When analysed by sex, drinking 

over 35 units per week remained associated with increased odds of having advanced fibrosis for 

women (OR 5.155, 95% CI 1.306 to 20.030, p=0.019). For men, it was the higher threshold of 

drinking over 50 units per week that was significantly associated with increased odds of having 

advanced fibrosis (OR 2.743, 95% CI 1.506 to 4.998, p=0.001). It is important to note that the 
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comparator was people drinking up to 35 units a week. Based on the aforementioned 

systematic review by Rehm et al.(48) people in this comparator group would have been at 

increased risk of ArLD cirrhosis compared to a group of people who were lifelong abstinent. As 

such the effect size for higher drinking thresholds will likely be underestimated than if a lifelong 

abstinent group was the comparator. 

1.3.2.1 Deprivation and risk of alcohol harm 

Many studies both in the UK and internationally have identified the phenomenon that people 

from more deprived communities experience a greater degree of alcohol-related harm 

(including for ArLD) compared to less deprived communities despite drinking similar amounts of 

alcohol.(59,60) This has been termed the ‘alcohol harm paradox’. 

The exact reason for the paradox remains unclear. It was suggested the observed difference 

may be an artefact as a consequence of underreporting of alcohol consumption in deprived 

communities.(59) However there has been no evidence to support this and recent systematic 

review has indicated if anything there may be more underreporting in less deprived 

communities.(16) 

Potential explanations have been explored in the literature. It has been shown that there are 

more concomitant health risk factors in those from deprived communities, notable smoking and 

obesity and poor diet that may act synergistically to cause greater harm to health.(59,60) 

Additionally, patterns of drinking may explain the harm, with deprived communities tending to 

drinking the same amount but in fewer sessions i.e. occasional heavy drinking or binge drinking, 

which is known to increase risk of injury and negate any potential cardiovascular benefit of 

drinking. However, this difference could only account for slight differences in harm at most.(60) 

A further theory is that poorer access to primary care e.g. due to geographic distribution or 

affording transport to access care may contribute to greater harms from alcohol in deprived 

groups.(61) 

However, as highlighted in a recent systematic review, there is no research that has provided 

causal evidence to explain the alcohol harm paradox, recognising the complexity of the 

phenomenon makes producing such evidence challenging.(16) 

1.3.3 How does alcohol cause liver disease 

The mechanisms by which alcohol leads to the spectrum of liver disease are complex.(42,47,62) 

The metabolism of alcohol in the human body occurs in the liver where alcohol is metabolised 

to acetaldehyde and then acetaldehyde metabolised to acetate. The acetate is then secreted 

into the bloodstream and metabolised to carbon dioxide elsewhere in the body.(63) Steatosis 
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(fatty liver) develops from chronic alcohol use due to the effect of alcohol on transcription 

factors involved in fatty acid regulation pathways, consequently increasing fatty acid synthesis 

and decreasing fatty acid oxidation.(42) Liver damage is a consequence of the direct toxic 

effects of acetaldehyde and additional reactive oxygen species (formed by alcohol-induced 

oxidative stress) on hepatocytes (liver cells). Heavy chronic alcohol use upregulates the 

enzymes that form these toxins, thus exacerbating the hepatocyte injury.(43) 

The liver inflammation (steatohepatitis) that can occur is a result of the immune response to the 

hepatocyte injury as well as bacterial translocation from the gut.(43) There is subsequently a 

natural ‘wound healing’ fibrogenesis response to this inflammation and damage through the 

activation of hepatic stellate cells (HSC). HSC activation (further driven by alcohol and 

acetaldehyde) results in extracellular matrix protein deposition and resultant liver fibrosis. If this 

continues the liver cellular structure becomes progressively disrupted until eventually a 

predominance of fibrotic tissue has formed i.e. liver cirrhosis.(47) The hepatic inflammation, 

oxidative stress and remodelling alongside the direct mutagenic effects of alcohol and 

acetaldehyde can subsequently cause DNA mutations that lead to hepatocellular carcinoma 

development.(43,62) 

1.3.4 Signs and symptoms of alcohol-related liver disease 

A challenge in the identification of ArLD is that as a patient progresses through the stages shown 

in Figure 1.1 they typically do not have any symptoms specific to ArLD. Only when reaching 

advanced stages of ArLD – alcohol-related hepatitis or cirrhosis – do patients become 

symptomatic.(43) In reflection of this, guidance advocates to consider the presence of ArLD if 

patients have symptoms of an alcohol use disorder (see section 1.2.1) or other symptomatic 

organ damage caused by excess alcohol use such as peripheral neuropathy (nerve damage), 

pancreatitis (inflammation of the pancreas) or heart failure.(26) 

Excess alcohol use itself can cause a number of signs and symptoms in the absence of organ 

damage as shown in Table 1.3. However, these are non-specific to alcohol use, having many 

other potential causes but should (if identified) prompt assessment of alcohol use. 

Table 1.3 Non-specific signs and symptoms of excess alcohol use 

Symptoms Signs 

● Tiredness 
● Abdominal pain 
● Poor sleep 
● Loss of sex drive 
● Amenorrhoea (loss of 

menstrual periods) 

● Palmar erythema (reddening of palms of hands) 
● Dupuytren’s contracture (thickening of connective tissues 

of the hand causing contraction of fingers) 
● Loss of proximal muscle mass 
● Gynaecomastia (enlargement of male breast tissue) 
● Testicular atrophy 
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When ArLD cirrhosis has developed this can initially be largely asymptomatic in what is termed 

‘compensated’ cirrhosis. This absence of symptoms has been posed as one of the reasons ArLD 

is frequently only first diagnosed at a ‘decompensated’ cirrhotic stage. This was shown in a 

large population study of 5118 patients with cirrhosis.(64) 47.3% (n=2420) of these patients 

were first diagnosed with liver cirrhosis only when admitted to hospital as an emergency, with 

66.3% decompensated at diagnosis. ArLD was the aetiology of cirrhosis in 60% (n=1467) of this 

hospitalised group. 

The transition to ‘decompensated’ (symptomatic) cirrhosis may be caused by ongoing 

progression of liver damage due to alcohol or precipitated by an additional physiological stress 

such as an infection. The symptoms of decompensated cirrhosis are a result of insufficient liver 

function and include any of: jaundice (yellow of the skin), hepatic encephalopathy (brain 

dysfunction ranging from mild cognitive impairment to coma), ascites (fluid accumulation in the 

abdomen) or variceal bleeding (bleeding from dilated veins – varices – typically in the 

oesophagus, that develop as a result of liver cirrhosis).(42,65) The median survival of a patient 

with decompensated cirrhosis has been estimated at 2 years, compared with over 12 years for a 

patient with compensated cirrhosis.(65)  

1.3.5 Diagnosing and staging alcohol-related liver disease 

A liver biopsy is the gold standard test for the diagnosis and staging of ArLD but given the 

procedure has associated morbidity it is not routinely recommended.(26) The diagnosis of ArLD 

is therefore presumed in the setting of excess alcohol use and evidence of liver injury in the 

absence of other causes.  

As discussed in section 1.3.4, ArLD typically lacks clear signs and symptoms until 

decompensated cirrhosis or alcohol-related hepatitis has developed. As such evidence of liver 

injury may only be found through laboratory or imaging tests. Abnormalities of routinely 

conducted liver function tests (LFTs) are commonly found on routinely requested blood tests in 

primary care.(66) LFTs include blood levels of: bilirubin (a product of red blood cell breakdown 

that is metabolised by the liver); albumin (a protein produced by the liver); enzymes found in 

(but not specific to) the liver. The enzymes tested for include: alanine transaminase (ALT) and/or 

aspartate aminotransferase (AST); alkaline phosphatase (ALP); gamma-glutamyl transpeptidase 

(GGT).  
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Whilst abnormal LFTs results may indicate liver injury, they can also be raised in many other 

non-liver conditions. Additionally, in isolation they do not indicate the degree of liver injury and 

what is more they can be normal despite the presence of advanced liver injury/disease.(67–69) 

Consequently, the staging of ArLD focuses on assessing for liver fibrosis, the most advanced 

stage of which is liver cirrhosis. Historically a liver biopsy was the only way to assess for liver 

fibrosis. A tide change in hepatology has been the development of non-invasive tests for liver 

fibrosis (NILTs), allowing fibrosis stage to be ascertained without liver biopsy. A large number of 

NILTs have been developed for use in multiple aetiologies of liver disease(70) but in UK guidance 

the Enhanced Liver Fibrosis (ELF) blood test and transient elastography (TE) are the NILTs 

advised for fibrosis assessment in ArLD.(66,71) 

The ELF test measures blood levels of three surrogate markers of fibrosis (hyaluronic acid, 

tissue inhibitor of metalloproteinase-1 and N-terminal peptide of procollagen III), applying a 

logarithmic algorithm to these values to produce a result.(72) It requires a standard blood 

sample as used for most other blood tests.  

TE (trade name Fibroscan®) is a form of ultrasound that measures the velocity of an elastic 

shear wave moving across through the liver, in essence measuring the stiffness of the liver.(70) 

The wave moves faster the stiffer the liver is i.e. the more fibrosis there is. TE requires a 

specialist machine and training in its use.(70) 

The use of such NILTs has facilitated earlier diagnosis and staging of ArLD, which can in turn 

reduce the risk of ArLD harm as discussed in the next section. 

1.4 Reducing risk of alcohol-related liver disease harm 

1.4.1 Brief interventions to reduce alcohol consumption 

If a person is identified as drinking above recommended levels they should also be fed back this 

result and given advice to encourage reduction in alcohol use.(73) This process is termed a brief 

intervention, defined by the WHO as ‘those practices that aim to identify a real or potential 

alcohol problem and motivate an individual to do something about it’.(74) 

There are a number of other terms recognised in the research literature that would come under 

the broad definition of brief intervention. These include ‘brief advice’, ‘extended brief 

intervention’, ‘brief lifestyle counselling’, ‘brief motivational interviewing’.(24,74) These terms 

are often unified with the identification process when describing the intervention e.g. ‘screening 

and brief intervention (SBI)’ or ‘identification and brief advice (IBA)’.(75) 
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From a service and research perspective ‘brief advice’ typically refers to a brief intervention 

lasting up to five minutes(24,74) and ‘extended brief intervention’ to an intervention involving 

motivational interviewing(76) and/or lasting 20-30minutes or more.(24,74) Both are still under 

the umbrella term of ‘brief intervention’, which may also refer to an intervention somewhere 

between these two. 

1.4.2 Evidence of effectiveness of alcohol brief interventions 

Alcohol screening and brief intervention (SBI) is an internationally recognised and advised 

method of reducing alcohol consumption.(77) The effectiveness of alcohol SBI in primary care 

was reviewed in a widely cited systematic review and meta-analysis, originally published in 

2007 and updated in 2018.(78) The review included 69 studies, of which 34 randomised control 

trials (RCTs) were included in the main meta-analysis. The analysis found that, when compared 

to minimal or no intervention, brief interventions can reduce alcohol consumption in hazardous 

and harmful drinkers. The effect of this reduction was a mean difference of -20 grams (2.5 units) 

of alcohol consumed per week with 95% confidence interval (CI) of -28 to -12 grams (-3.5 to -

1.5).  

An interesting secondary finding was in the length of the brief intervention. The review 

categorised any intervention with more than five sessions or a combined duration of 

intervention greater than 60minutes as an extended intervention. These were not included in the 

main meta-analysis but were subject to a separate meta-analysis. Six studies were included 

and when compared with minimal or no intervention there was no statistically significant effect 

of the extended intervention in terms of mean difference in alcohol consumed per week (MD -

19.5 grams/week, 95% CI -40.5 to 1.5). When comparing extended intervention to brief 

intervention no difference was found (MD 2grams/week, 95% CI -42 to 45) although only three 

studies were identified for this meta-analysis. The authors concluded that longer duration of 

intervention probably has little if any benefit on reducing alcohol consumption.(78)  

A large RCT in the UK demonstrates this finding.(79) In the study 756 patients with hazardous or 

harmful drinking were recruited from 34 GP practices. Participants were randomised to one of 

three interventions: (1) the control intervention of simple feedback and a 16-page patient 

information leaflet, (2) five minute brief advice, (3) 20 minutes brief lifestyle counselling. The 

primary outcome was the proportion of participants with an AUDIT score of <8 at six months 

post intervention. All three intervention groups had an increase in the proportion of participants 

with an AUDIT score of <8 at six months but there was no statistically significant difference 

between the interventions. This finding remained the case at 12 months post intervention.(79)  
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The authors highlight the reason for no difference between interventions may be that the control 

intervention has active components to change alcohol drinking behaviour.(79) Alcohol 

screening alone (without advice) having an effect on alcohol consumption has been 

demonstrated in a study by McCambridge et al. in which 421 university students who drank 

alcohol were randomly assigned to complete a baseline health questionnaire either with the 

AUDIT score (group 1) or without (group 2).(80) No formal brief intervention was provided. Both 

groups of participants then completed an AUDIT score at 2-3 months follow up. The primary 

outcome was between-group difference in mean audit score at follow up. There was a 

statistically significant between-group difference in mean AUDIT score at follow up with a lower 

mean score in group 1 (8.3 vs 9.7, p=0.038). Additionally, a statistically significant decrease in 

mean AUDIT score from 9.3 to 8.3 (p=0.005) was seen in the group 1 participants i.e. those who 

completed an AUDIT score.(80)  

Whilst there may be uncertainty as to which components of SBIs exert their effect, the evidence 

as described supports the effectiveness of SBIs in reducing alcohol consumption when 

delivered in primary care and national guidance advocates their use.(81) 

1.4.3 Evidence of harm reduction through early diagnosis of alcohol-related liver 

disease 

Earlier diagnosis of ArLD has recognised benefits at all stages of the disease. As described in 

sections 1.3.4 and 1.3.5, challenges in earlier diagnosis of ArLD are that the disease frequently 

has no (or only non-specific) symptoms and routine liver blood tests can be normal even in 

advanced disease. In reflection of this national and international and guidance advocates for 

case finding strategies in primary care for ArLD by testing for it in people who are at risk of it i.e. 

those with alcohol misuse.(26,42,66,82) 

Identifying ArLD at an early stage before cirrhosis has developed allows opportunity for alcohol 

intake to be addressed and in doing so reduce risk of progression to cirrhosis.(83) If ArLD is at an 

advanced stage when identified, the benefit of attaining abstinence from alcohol remains as 

shown in a cohort study by Masson et al.(84) In this study 134 patients with advanced ArLD 

diagnosed by liver biopsy were followed up for 15 years or until death or liver transplantation. 

The strongest predictor of mortality at 15 years was persisting alcohol consumption with an 

odds ratio of 5.6 (95% CI 1.52 to 20, p=0.01). Similar findings were seen in a cohort study by 

Verril et al. examining the survival of 96 patients with cirrhosis confirmed on liver biopsy.(85) The 

mean follow-up was 7 years and 2 months. Patients who were abstinent at 30 days post biopsy 

had significantly improved survival with 72% survival at a median follow up of 7 years compared 

with 44% in those who had not achieved abstinence (p=0.026).  
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In addition to engaging patients in alcohol reduction strategies, the earlier identification of 

advanced stage ArLD facilitates earlier engagement in recommended screening, surveillance 

and treatment strategies. This includes screening for oesophageal varices and subsequent 

prophylactic treatment to prevent potentially life threatening bleeding(86) and also surveillance 

for hepatocellular carcinoma (HCC) using 6-monthly liver ultrasounds.(87) The effectiveness of 

HCC surveillance has recently been examined in a systematic review and meta-analysis.(88) 59 

cohort studies were included and the review found HCC surveillance improved early-stage 

detection (RR 1.9, 95% CI 1.73 to 1.98) and curative treatment receipt (RR 1.83, 95% CI 1.67 to 

1.97). Overall survival was also improved, and this remained the case when adjusting for lead 

time bias (hazard ratio 0.67, 95% CI 0.61-0.72). The meta-analyses included patients with 

cirrhosis from any aetiology. There was no subgroup analysis by aetiology to establish the 

effectiveness of HCC surveillance specifically in ArLD.  

In 2022, new international consensus advocated for treating patients who have cirrhosis and 

clinically significant portal hypertension (CSPH) – indicating more advanced cirrhosis – with 

non-selective beta-blockers (NSBB) in order to prevent progression of cirrhosis to a 

decompensated state.(89) Whilst there remains debate on whether this should be become 

standard practice,(90) the potential to provide treatment to prevent progression of cirrhosis to a 

decompensated state further highlights the need for even advanced disease to be identified 

earlier. 

1.4.4 Evidence of harm reduction through testing for alcohol-related liver disease 

With the goal of reducing alcohol use to prevent progression of ArLD in mind it is relevant to 

consider the research that has examined the effect of testing for ArLD on alcohol consumption. 

A recent systematic review and meta-analysis examined the effect of alcohol brief interventions 

(ABI) containing advice based on markers of liver injury on reducing alcohol consumption. The 

review found an increased reduction in alcohol consumption in patients receiving ABI 

containing advice based on markers of liver injury as compared to controls with a mean 

difference in weekly alcohol consumption of -74.4grams/week (95% CI -126.1 to -22.6). A 

significant limitation of this meta-analysis, as highlighted in my published letter to the journal’s 

editor (see Appendix O) was that seven of the nine studies included had a control group that 

received no brief intervention.(91) As such it is not clear if the reduction is a result of the advice 

based on markers of liver injury or just having a form of brief intervention, given the latter is 

already known to be effective as discussed in section 1.4.1. 

There are a few further studies examining the effect of testing for ArLD on alcohol consumption. 

In a feasibility study in the UK, 393 GP registered patients responding to an AUDIT questionnaire 
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and with an AUDIT score >=8 were invited and attended a nurse-led liver assessment clinic 

where they underwent the Southampton Traffic Light test – a blood test assessing for liver 

fibrosis that provides a green (negative), amber or red (positive) result.(92) At 1 year follow-up 

there were statistically significant reductions in mean AUDIT score whether the result was 

positive (mean AUDIT reduction -3.0) or negative (mean AUDIT reduction -1.9), with the 

reduction in the positive group being significantly greater than the negative group (p=0.014). The 

implication is that a liver test may encourage a reduction in drinking and that an abnormal liver 

test has greater effect.  

An abnormal liver test having greater effect on alcohol reduction has been examined further in a 

prospective cohort study in the UK where patients with AUD being seen in a community alcohol 

service were invited to have a Fibroscan®.(93) Of 86 patients undergoing a Fibroscan® there was 

a statistically significant reduction in alcohol consumption (median units per week) at 6 months 

of 65 units (range 27-88, p<0.001). When split into those with a normal (n=53) and abnormal 

(n=33) Fibroscan® results (whose baseline alcohol intakes were not significantly different) the 

reduction was only significant in the abnormal group, although the proportion of patients who 

had either become abstinent, reduced their drinking or increased their drinking at 6 months 

showed no statistically significant differences between groups.  

Both these studies are limited by the absence of control group but a small feasibility RCT has 

recently tried to address this limitation.(94) The study recruited 184 adult patients with AUD 

from drug and alcohol services (DAAS) and randomised them to usual care (DAAS treatment of 

their AUD) or usual care plus intervention (a Fibroscan® with scripted feedback of the result and 

access to alcohol video recovery stories). Both groups showed reduction in median daily units 

and AUDIT score at 6 months. The majority of patients in both groups also reduced their AUDIT 

category (by one or more categories) with the proportion being greater in the intervention group 

compared to the control group (71.7% vs 61.8%). The study was not powered to find statistically 

significant differences in outcomes between groups and so no statistical comparison of these 

effects was made.  

The research considering the effect of a test for ArLD on alcohol consumption is not conclusive 

but the suggestion that it may aid reduction in alcohol consumption is important when 

considering the use of case-findings strategies for ArLD. 

1.4.5 Existing primary care case findings strategies for alcohol-related liver disease 

With evidence supporting the attainment of an earlier diagnosis of ArLD, there are a number of 

strategies encouraging a case finding approach both nationally and at a local level in the UK. 
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1.4.5.1 National alcohol-related liver disease case finding strategies in England 

Nationally, NICE recommends that men drinking over 50 units per week and women who drink 

over 35 units per week are offered TE to assess for cirrhosis.(71) However a key limitation of this 

strategy is that the assessment of alcohol consumption in primary care is known to be 

suboptimal. A large cross-sectional study investigating alcohol recording in general practice 

found that less than half of almost 1.8 million GP-registered patients had a recorded level of 

alcohol consumption in the last five years (n=862642, 49%).(95) This finding has been seen 

elsewhere: in an English study using primary care electronic patient records to screen for liver 

disease risk factors alcohol consumption was documented in 56% of 10479 patients.(69)  

A further national case finding strategy is the NHS health check. This incorporates an AUDIT 

score and recommends all patients with an AUDIT score of ≥ 16 are offered a non-invasive test 

for liver fibrosis/cirrhosis.(96) However, NHS health checks are offered to those age 40-74 years 

but around 15% of patients with liver cirrhosis are <45years old at diagnosis.(64) Additionally, a 

systematic review of observational studies found that for the whole of England, only 45.6% of 

eligible adults had attended an NHS health check in the 5-year period from 2013-2017.(97) More 

recent data from the Office for Health Improvement and Disparities (OHID) showed only 38.9% 

(95% CI 38.8 – 39.9) of patients invited for an NHS health check in the year 2022-2023 attended 

for one.(13) 

1.4.5.2 Local pathways for liver disease identification and management 

In addition to these national strategies, liver pathways have also been developed locally across 

the UK. A 2021 cross sectional survey of clinical commissioning groups (CCGs) and health 

boards in the UK found 40% (n=64) reported having a pathway for assessing abnormal liver 

function tests (LFTs) and 29% (n=46) reporting having a pathway for liver disease more generally. 

The use of a case finding approach to assess for liver disease in those with risk factors was 

reported by 24% (n=38).(98)  

Despite the number of CCGs and health boards with a pathway, most of these are unpublished. 

This was highlighted by a systematic review published in 2022 that identified only 12 

publication-evidenced pathways for the identification and risk stratification of liver disease, of 

which 10 were in the UK.(99) Six of the 12 studies were of pathways that incorporated a case 

finding approach based on liver disease risk factors, half of which were focused only on NAFLD 

and not ArLD. In the other six studies abnormal LFTs were the basis for entry into the pathway. 

Locally in Southampton there is the Southampton primary care liver pathway (SLP).(100) The 

SLP is described in more detail in section 3.1.1.1. In brief it compromises a decision tree and 

guidance document for GPs on investigation of liver disease in three circumstances: 
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asymptomatic abnormal liver function tests, fatty liver on ultrasound and harmful alcohol use 

(defined as >30units of alcohol per week for 3 years or an AUDIT score greater than 10). The 

pathway uses a two-step fibrosis assessment in the community for patients with suspected 

ArLD or NAFLD. Patients first undergo an ELF test and where this is >9 are referred for TE in the 

community. Those with a TE >10kPa are then referred on to hepatology clinic and those where 

TE <10kPa remain in primary care. A schematic diagram of the pathway is shown in Figure 1.2. 

 

1.4.6 Evidence of efficacy and effectiveness of primary care liver disease pathways 

In reflection of the relatively small number of published pathways there are even fewer 

publications providing evidence of the efficacy and effectiveness of such pathways compared to 

usual care. This may reflect the difficulty in using experimental designs to evaluate care 

pathways given their nature as complex interventions. To my knowledge the efficacy of only two 

pathways have been examined in experimental conditions and published in full, of which only 1 

incorporated a specific ArLD pathway.(101,102) 

Figure 1.2 Schematic diagram of the Southampton primary care liver pathway 



Chapter 1 

41 

A prospective cluster randomised feasibility trial in Southampton randomised 10 GP practices 

1:1 to either intervention or control (care as usual).(101) The intervention was a liver nurse clinic 

run in the GP surgery with registered patients invited to attend the clinic through three routes: 1) 

referral from a primary care practitioner at the surgery, 2) response to invitation following a 

research nurse led case finding of patients with liver disease risk factors through screening 

electronic patient notes, 3) invitation sent to patients responding to mailed AUDIT questionnaire 

and with a score >8. Patients were recruited from July 2014 to March 2016 and gave informed 

written consent to participate. The main outcome evaluated was the incident cases of liver 

disease identified over the study period in GP practices. Based on electronic read codes of 

patient records there were 287 new cases of liver disease in intervention practices and 221 in 

control practices. The authors state that a further 257 new cases of liver disease were identified 

in the liver nurse clinic that had not been read coded and so report there being a total of 544 new 

cases of liver disease in the intervention practices. Their analysis found that having adjusted for 

baseline liver disease rate, the intervention was associated with an increased odds of 

identifying new cases of liver disease compared to control with OR 2.4 (95% CI 2.1 to 2.8). This is 

perhaps not unsurprising given that 71.1% (n=638) of the patients receiving the intervention 

were proactively identified and invited through the case finding approaches (nurse led case 

finding or AUDIT mailout). 

Dillon et al. used a randomised step wedge study design to examine the efficacy of their ‘iLFT’ 

intervention – an automated system to guide management of abnormal LFTs in primary 

care.(102) The intervention involved an automated electronic pop up when a primary care 

practitioner (PCP) requests LFTs asking if screening for liver disease should be performed if the 

LFTs are abnormal, with the PCP asked to provide information on alcohol use, BMI and 

metabolic features asked if screening is requested. Automated testing would then be performed 

if LFTs were abnormal and the PCP provided with a suggested diagnosis and management plan.  

Six GP practices in Tayside, Scotland received the iLFT intervention for a 6 month period, with 

each practice randomised to 1 of 3 start dates, each a month a part. Patients were consented 

for the iLFT intervention to be used when having their LFTs requested. Patients with abnormal 

LFTs in the 6 month period prior to the intervention period were used as a control group for each 

practice. The primary outcome was the rate of diagnosis of liver disease following the findings of 

abnormal LFTs by the GP, based on documentation in the GP patient record 6 months after the 

test.  

The study found the adjusted difference in rate of liver disease diagnosis to be 43% greater in 

the iLFT group compared to controls (95% CI 27 to 50%, p<0.0002). Secondary outcomes also 

looked at the effect of the intervention on workload. There were mixed effects on GP visits but 
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no significant difference in overall number of visits. More notable was the observed significant 

increase in referrals to secondary care in the iLFT group with OR 8.44 (95% CI 1.99-35.73). The 

iLFT intervention advised referral for abnormal LFTs deemed by the algorithm to need secondary 

care management. Given this, and the study finding there was no action taken for 59% of 

patients in the control group, an increase in referrals to secondary care is not surprising. Further 

impact of this increase in workload on secondary services was not examined. However, the 

authors did conduct a health economic analysis (see 1.4.7). 

Published real world evaluations of primary care liver pathways (ArLD or otherwise) have lacked 

a true comparator group and hence their true effectiveness is uncertain. A published evaluation 

of the first 12 months of the Nottingham liver disease stratification pathway (which incorporates 

a case-finding approach for ArLD and NAFLD) compared their pathway to that proposed in 

British Society of Gastroenterology (BSG) guidance.(66,103) The authors state that if the BSG 

pathway (based only on abnormal LFTs) had been used there would have been 55 fewer patients 

with significant liver disease identified, corresponding to their case-finding approach providing a 

7.4% absolute increase in detection of significant liver disease.(103) However, this lacked a 

comparison group and to my knowledge there is no real world ArLD pathway evaluation 

providing evidence of effectiveness compared to usual care.  

1.4.7 Cost effectiveness of primary care liver pathways 

Studies examining the cost effectiveness of primary care liver pathways are few. In the 

described work by Dillon et al. a health economic analysis was performed.(102) The within study 

cost effectiveness of the iLFT intervention was an incremental cost of £284 per correct 

diagnosis at 6 month follow up. The authors used a Markov model that extrapolated the study 

outcomes to conduct a lifetime cost effectiveness analysis. This was specifically for detected or 

undetected ArLD and NAFLD. This found the iLFTs intervention to be cost-saving and more 

effective than standard or care with a saving of £3216 per person with an additional 0.021 

quality-adjusted life year (QALY) gained. The authors report that these lifetime savings are 

through earlier diagnosis of ArLD and NAFLD consequently enabling earlier interventions that 

reduce progression of liver disease. The authors report their modelling used conservative 

estimates of interventions’ impacts on disease progression but do not detail further what 

estimates are used or what the interventions would be, although do state the iLFT remained the 

dominant strategy in almost all modelled scenarios.  

When considering ArLD, the most important intervention treatment in all stages of the disease is 

abstinence from alcohol. In a cost-effectiveness study of four different screening strategies for 

alcohol-related liver disease, the authors modelled for different effects of a diagnostic test for 
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ArLD on abstinence.(104) One effect was a sustained effect on abstinence rates and the other 

was a transient effect on abstinence rates. The cost-effectiveness of each strategy varied 

depending on this effect, with greater lifetime costs and fewer QALYs gained for each strategy if 

the effect was only transient compared to sustained. However, as discussed in section 1.4.3 

there is limited evidence that a diagnostic test for ArLD can affect drinking behaviour. 

It may be that these cost-effectiveness analyses underestimate benefits of testing and earlier 

identification as they did not examine potential non-liver health benefits. This is particularly true 

of ArLD where abstinence would reduce other healthcare costs resulting for alcohol use such as 

cancer or road traffic accidents.(105) 

A unifying limitation to current national and local strategies is that they are all accessed through 

primary care and such will miss those who do not attend primary care. This limitation has been 

highlighted in international recommendations on reducing the burden of ArLD, and specifically 

that novel settings, including pharmacies, should be considered to help identify ArLD.(106) 

1.5 The potential role for community pharmacy in alcohol-related 

liver disease identification 

The last 20 years has seen the progressive development and expansion in the role of community 

pharmacy improving the public’s health in the UK as set out in the 2008 white paper ‘Pharmacy 

in England — Building on strengths, delivering the future’.(107) Community pharmacists are a 

vital part of the NHS long term plan, specifically highlighted as health professionals that can be 

supported to ‘provide opportunities for the public to check on their health’ and ‘to case find and 

treat people with high-risk conditions’.(108) 

Community pharmacies in England are contracted and commissioned under the national 

Community Pharmacy Contractual Framework (CPCF). This includes details of the services that 

are commissioned by NHS England, either as a requirement (‘essential’ services) or optional 

‘advanced’ services.  

The most recent CPCF (109) comments on a ‘fundamental shift towards clinical service delivery 

focussed initially on minor illness and the prevention and detection of ill health’. This is 

demonstrated in the CPCF as all pharmacies are now required to be a Health Living Pharmacy 

(HLP). The HLP framework was created to increase community pharmacy delivery of a broad 

range of public health services with a focus on promotion of healthy lifestyles. Amongst other 

requirements, HLP attainment requires at least one patient-facing member of staff trained in 

understanding health improvement, the pharmacy to have a dedicated health promotion zone 

and to have a dedicated consultation room.(110) Also included in the CPCF, and further 
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demonstration of clinical service delivery, was the inclusion of Hepatitis C testing as an 

advanced service.(111) Hepatitis C testing in community pharmacy is discussed further below. 

1.5.1 Community pharmacy accessibility as an attribute to a role in alcohol-related 

liver disease identification 

A widely cited reason for expanding the roles of community pharmacies into clinical service 

delivery is their accessibility, in particular in areas of higher deprivation. The primary evidence 

for this in the UK is from a 2014 study by Todd et al. that examined the geographic accessibility 

of community pharmacies in England.(112) The primary outcome was the percentage of the 

population that could access a community pharmacy within a 20 minute walk. This was done by 

mapping community pharmacy postcodes to lower super output areas (LSOA) and working on 

the assumption that an average person can walk one mile in 20 minutes. The study found that 

89.2% of the population has access to a community pharmacy within a 20 minute walk. A 

secondary outcome was access according to level of deprivation using the Index of Multiple 

Deprivation deciles for each LSOA. Compared with all other deciles, the top two most deprived 

deciles (deciles 1 and 2) had a significantly higher proportion of the population with access to a 

community pharmacy within a 20 minute walk. The authors of the study termed this the ‘positive 

pharmacy care law’. The authors used the same methods in a second study to examine access 

to general practice(113), finding 84.8% of the population has access to a general practice within 

a 20 minute walk. Comparison was made to community pharmacy accessibility, finding a 

significant positive association between general practice and community pharmacy 

accessibility but that access to community pharmacies is overall higher, and this remains true 

across all deprivation deciles. 

Further evidence for the accessibility of community pharmacies in the UK is from interview-

based surveys undertaken with 1645 adults from 120 different locations in England as part of 

market research done on behalf of the Department of Health in 2008.(114) The research found 

that 84% of the participants stated they visit a pharmacy at least once per year and the mean 

number of pharmacy visits per year was 14. No comparison was made with visits to other 

healthcare professionals. This has been examined in a recent study by Berenbrok et al. 

published in 2020.(115) This cross-sectional study in the United States used government health 

insurance claims data to examine frequency of attendance at community pharmacies 

compared to primary care physicians in a one year period. 681,456 individual participant data 

sets were used, all of which required at least one community pharmacy claim and primary care 

physician claim to be included. The study found the median visits to a community pharmacy 

were significantly higher than to primary care physicians (13 vs 7, p<0.001). In subgroup analysis 

this remained significantly higher for both sexes, all age groups and all ethnic groups. Of note 
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pharmacy attendances were derived from prescription drug claims and therefore visits for over 

the counter medication or health advice would not have been captured i.e. the number of 

pharmacy attendances may have been higher. Furthermore, the category ‘primary care 

physician’ included general practice, geriatric medicine, family medicine, internal medicine and 

preventative medicine.(115) This reflects a different health system structure to the UK but may 

suggest that the number of primary care physician attendances would be lower if only general 

practitioners were counted.  

The evidence outlined here does support the statement that community pharmacists are an 

accessible healthcare provider and in particular their accessibility to the most deprived 

populations. As discussed in section 1.3.2.1 there is greatest harm from alcohol in areas of 

greatest deprivation and one potential reason for this is due to poorer access to primary care. 

The accessibility of pharmacies in these areas therefore is an invaluable attribute that could be 

used to help reduce alcohol-related morbidity and mortality, of which ArLD is the largest single 

contributor. 

1.5.2 Existing evidence for disease screening and case finding in community 

pharmacy 

Screening for disease in community pharmacies has been examined in a number of systematic 

reviews. A 2013 review included 51 studies covering a variety of conditions including 

cardiovascular risk factors, osteoporosis, diabetes, depression, respiratory disease and 

cancers.(116) The review found consistently high participant satisfaction and indicated 

feasibility of implementation as well as acceptability to the public. The quality of most studies 

was poor and the majority of the studies (n=42) were uncontrolled. As such no conclusions on 

effectiveness could be drawn.(116) 

A further systematic review examining community pharmacy education and screening for 

cancers found it was feasible to identify patients at increased risk of developing cancer and 

recruit patients to early cancer detection interventions.(117) Twelve studies were included with 

the majority of moderate or strong quality (n=8).  

The question of cost-effectiveness of screening for disease in community pharmacy was 

considered as part of a wider systematic review of the cost-effectiveness of expanding 

professional pharmacy services.(118) Twenty-one studies were included in the review of which 

two were on disease screening, one for sleep apnoea and one for chlamydia.(119,120) Both 

were found to be cost effective however the applicability to the UK is limited as both studies 

were conducted in mainland Europe.  
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When considering the UK, Hepatitis C testing in community pharmacy until recently was a 

nationally commissioned service.(109) HCV antibody testing in community pharmacy has been 

shown to be cost effective and demonstrates that community pharmacists are capable of 

reaching individuals who are not engaged with other services.(121–123) Other research has also 

shown the ability of community pharmacists to not only test for HCV but provide HCV 

treatment, resulting in better treatment outcomes compared to conventional care.(124) 

As another cause of liver disease identified in at-risk groups, HCV provides a platform in UK 

community pharmacy to build on for ArLD. I do not believe there has been any published work 

relating to community pharmacies identifying ArLD, however the foundation for identifying ArLD 

is finding those who are at risk through alcohol screening.  

1.5.3 Evidence of community pharmacy identifying people at risk of alcohol-related 

liver disease 

Alcohol screening and brief intervention (SBI) services are an example of a locally 

commissioned community pharmacy services in the England. These optional services are 

commissioned by local authorities, integrated care boards (ICB) and local NHS England teams. 

A 2017 study by Mackridge et al. (125) found 15% of local authority areas had a community 

pharmacy SBI service commissioned locally. The proportion of pharmacies in these local 

authority areas providing the SBI service showed large variation of 2%-95%. In the whole of 

England 5% of all pharmacies offered an SBI service (n=618).  

A number of published studied have shown the ability for alcohol screening with or without brief 

intervention to be done in community pharmacy.(126–136) A recurrent finding in these studies is 

a higher proportion of hazardous and harmful drinking than is present in the general population. 

In the UK, estimates from the most recent Health Survey for England are that 18% of adults drink 

hazardous amounts of alcohol and 4% drink harmful amounts.(137) As shown in Table 1.4, 

community pharmacy studies show a higher proportion of hazardous alcohol use, ranging from 

27% to as high as 79% and, where reported, a higher proportion of harmful alcohol use. 
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Table 1.4: Studies performing an alcohol use screening test in people attending community 

pharmacies and the percentages of hazardous and harmful alcohol use identified in 

those completing the test adapted from Smith et al.(138) 

Study, year 
Alcohol Use 

Screening 
Test Used 

Number 
offered 

test 

Number 
completing 

test 

Percentage 
Hazardous or 

Harmful [study 
criteria] 

Percentage 
Harmful 

[study 
criteria] 

Country 

Dhital, 
2005(126) AUDIT  Not given 73 

36% 
[AUDIT ≥8] 

Not reported UK 

Goodall et al., 
2006(127) FAST  Not given 352 

30%  
[FAST ≥3] 

Not Reported UK 

Fitzgerald et al., 
2008(128) 

FAST  Not given 70 
53% 

[FAST ≥3] 
10%  

[FAST ≥7] 
UK 

Dhital et al., 
2010(129) 

AUDIT-C  237 102 
52%  

[AUDIT-C ≥3♀, 
≥4♂] 

Not reported UK 

Watson et al., 
2011(130) FAST  1087 844 

27.1%  
[FAST ≥3] 

Not reported UK 

Sheridan et al., 
2012(131) AUDIT-C  Not given 2268 

29.5% 
[AUDIT-C ≥5] 

Not reported NZ 

Khan et al., 
2013(132) AUDIT-C 663 125 

72%  
[AUDIT-C ≥3♀, 

≥4♂] 

16% 
 [AUDIT-C 

≥4♀, ≥5♂ or 
weekly units 
≥70♀, ≥56♂] 

UK 

Brown et al., 
2014(133) 

AUDIT  613 261 
67%  

[AUDIT ≥8] 
3.5%  

[AUDIT ≥20] 
UK 

Krska and 
Mackridge, 
2014(134) 

AUDIT  Not given 164 
32%  

[AUDIT ≥8] 
17%  

[AUDIT ≥16] 
UK 

Dhital et al., 
2015(135) AUDIT  2361 561 

79%  
[AUDIT ≥8] 

7%  
[AUDIT ≥20] 

UK 

Hattingh et al., 
2016(136) AUDIT  Not given 50 

70% 
[AUDIT ≥8] 

24%  
[AUDIT ≥16] 

NZ 

AUDIT, alcohol use disorder identification test; -C, consumption; FAST, fast alcohol screening test;  
UK, United Kingdom; NZ, New Zealand 
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Most of the studies in Table 1.4 offered an alcohol use screening test to any adult attending the 

community pharmacy, while five of the studies used a case-finding strategy, offering the test to 

targeted groups.(130,132,133,135,136) Four of these five studies identified the highest 

percentages of hazardous alcohol use.(132,133,135,136) Brown et al. only offered the test to 

women who were accessing the community pharmacy for emergency hormonal 

contraception.(133) The other three studies offered tests to people requesting treatment for 

predefined symptoms that may be related to alcohol use (e.g. reflux, poor sleep). Additionally, 

the presence of behaviours including use of certain medication prescriptions, use of smoking 

cessation services and asking for alcohol advice were used to prompt the offer of a 

test.(132,135,136) The acceptability of routine alcohol use screening by community 

pharmacists as part of medication reviews has been recently demonstrated in a randomised 

control trial (RCT) published in 2020 by Stewart et al. (139) 

This evidence demonstrates the ability of community pharmacists to identify hazardous and 

harmful drinking, and as such identify people who may benefit from an assessment for ArLD. 

1.5.4 Evidence of the effectiveness of community pharmacy alcohol screening and 

brief intervention services 

There has only been one published RCT examining the effectiveness of a community pharmacy 

alcohol screening and brief intervention service. Dhital et al. assessed whether a brief alcohol 

intervention delivered by community pharmacists in comparison with a leaflet control was 

effective in reducing hazardous and harmful alcohol use at three months, determined by change 

in AUDIT score at three months.(135) All participants required an AUDIT score of 8-19 to be 

eligible for the study. Of 561 customers who were tested, 407 were eligible and participated. The 

study did not find a significant difference in AUDIT score between the intervention and control 

groups, and the AUDIT score did not significantly change from baseline to follow up in either 

group.  

Notably, a secondary outcome analysis examining AUDIT-C scores showed statistically 

significant reductions in mean AUDIT-C score of 0.75 (95% CI 0.41–1.08) in the intervention 

group and 0.69 (95% CI 0.35–1.03) in the control group, indicating a decrease in alcohol 

consumption. This finding of an effect in both the intervention and control groups mirrors what 

was seen in a primary care RCT of alcohol brief interventions as discussed earlier(79), possibly 

explained by the process of alcohol screening and simple feedback having active components 

to change alcohol drinking behaviour. 
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A reduction in alcohol consumption has been seen in other community pharmacy SBI studies. 

Khan et al. followed up 41 hazardous drinkers three months after a pharmacy-delivered SBI and 

found a statistically significant decrease in the median number of drinking days per week from 

three to one and an 84% reduction in the number of alcohol units consumed.(132) 

Hattingh et al. followed up ten participants after a pharmacy-delivered SBI and observed three 

of the five participants with hazardous or harmful alcohol use had reduced their level of drinking 

at one month follow up.(136) 

This reduction in alcohol consumption is in keeping with the findings of the discussed 

systematic review of effectiveness of SBI in primary care(78) and when considering a role for 

community pharmacy in ArLD it signals an ability for community pharmacy based interventions 

to reduce risk of ArLD harm. 

1.6 Summary Rationale 

Globally, and in the UK, harm from ArLD represents a major health problem and further action is 

needed to reduce this harm. Harm from ArLD can be reduced through earlier diagnosis of the 

disease. Earlier diagnosis can be achieved by testing for ArLD in people who are at risk of it due 

to their alcohol consumption. The current pathways of care aim to achieve earlier diagnosis and 

management through testing people at risk of ArLD but they are limited by the reliance on 

attendance in primary or secondary care. International consensus supports widening the reach 

of these pathways by using novel settings to help identify people with undiagnosed ArLD and 

those who are at risk of it. 

Community pharmacies are accessible and geographically approximate to at-risk populations. 

They are therefore well placed in the community to have a role in reducing alcohol-related 

harms. The existing evidence of alcohol screening and brief intervention in community 

pharmacy shows there is the potential to identify people at risk of ArLD and suggests capability 

to reduce this risk.  

A complex intervention could enable community pharmacies to utilise these attributes to 

identify people at risk of ArLD and link them into ArLD pathways of care. This could increase 

earlier diagnosis of ArLD and in doing so reduce ArLD harm.  
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1.7 Aim and objectives of this PhD 

1.7.1 Aim 

To develop a complex intervention that could enable community pharmacists to identify people 

with undiagnosed ArLD and connect them with existing ArLD pathways of care 

1.7.2 Objectives 

The objectives are: 

1. Evaluate the impact and enhance understanding of the Southampton primary care liver 

pathway, an existing ArLD pathway of care   

2. Understand the barriers and facilitators to delivering alcohol screening and brief 

intervention in community pharmacies 

3. Explore the perceptions and attitudes of service providers, pharmacy users and patients 

with ArLD about a role for community pharmacists in ArLD pathways 

4. Design an intervention with stakeholders that enables community pharmacists to 

identify patients at risk of ArLD and connect them with ArLD pathways of care 

 

1.8 Outline of work in this PhD 

The chapters that follow detail the work conducted for my PhD to address this aim and the 

objectives. Chapter 2 first provides an overview of the design and methodology of the work in 

this PhD. Chapter 3 contains the first work package of my PhD, an interrupted time series study 

of the Southampton primary care liver pathway, addressing Objective 1. Chapter 4 contains the 

second work package, a qualitative evidence synthesis of barriers and facilitators experienced 

in the delivery of alcohol screening and brief intervention in community pharmacy. This 

addresses Objective 2. Chapter 5 is the third work package, a stakeholder qualitative interview 

study that addressed Objective 3. Chapter 6 is the fourth and final work package addressing 

Objective 4. This is creating the design of the intervention through application of theory to the 

findings of the preceding work packages in conjunction with a stakeholder co-design workshop. 

Finally, Chapter 7 is a discussion of the overall findings of the work in this PhD. 
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Chapter 2 Research Design and Methodology 

2.1 Introduction to chapter 

The work undertaken in my PhD uses a mixed-methods approach involving four work packages 

that are presented in chapters 3-6. The specific methods for each work package are described 

separately in each of chapter. This chapter aims to discuss the overarching methodological 

considerations and structure for my PhD. This will begin with an overview of research paradigms 

and mixed methods in relation to my PhD. I will then describe the patient and public 

involvement (PPI) and stakeholder engagement in my work. Finally, I will describe complex 

intervention development methodology and how this is applied in my PhD. 

2.2 Funding 

The research undertaken for this PhD was funded by the National Institute for Health and Care 

Research (NIHR). I was initially awarded a PhD scholarship by NIHR Applied Research 

Collaboration (ARC) Wessex that provided funding to cover 40% of my salary to develop my own 

research alongside my clinical work as a specialty registrar in gastroenterology and hepatology. 

I used this ARC scholarship to prepare, plan and apply for an NIHR doctoral fellowship for the 

work contained within this PhD. My NIHR fellowship application contained a description of my 

planned design and methods of the research. I was successfully awarded the fellowship 

(NIHR302286), enabling me to undertake and complete the research and this PhD through 

providing funding for the research costs, my salary and my training.  

2.3 Research paradigms 

The term ‘research paradigm’ (or just ‘paradigm’) has no single agreed definition but 

conceptually it is a pattern of beliefs and principles of how the world is viewed and understood 

that guides research action.(140,141) 

Based on work by Guba and Lincoln any research paradigm can be viewed as being comprised 

of three elements: ontology, epistemology and methodology.(142) Definitions of these terms 

adapted from my reading is shown in Table 2.1. 
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Table 2.1 Definitions of the three elements of a research paradigm 

Element of a research paradigm Definition (adapted from (140,142,143)) 

Ontology 
What is reality? – the underlying assumption(s) 
a person has about reality and how it exists 

Epistemology 
How can reality be known? – beliefs of how we 
come to acquire and validate knowledge 

Methodology 
How do you go about finding reality out? – what 
research methods can be used to discover 
reality/acquire knowledge 

2.3.1 Paradigms in relation to quantitative, qualitative and mixed methods research 

The research paradigm thought to be the most dominant across the sciences is positivism.(144) 

The ontological stance of positivism is that of realism – that there is one reality or truth. The 

epistemological stance is that this reality can be measured and known. As such positivists 

generate hypotheses to test through observation and measurement using experimental 

methodology in which the researcher is independent from what is being measured. The 

production of knowledge through this process is viewed as being reproducible and 

generalisable across different contexts. Positivism is therefore typically aligned with 

quantitative research methods.(140,143,145)  

The other main research paradigm is constructivism, often alternatively referred to as 

interpretivism.(140) In contrast to positivism, the ontological stance in constructivism is that of 

relativism - there is no one single reality but there are multiple realities constructed by the social 

context in which they exist. Reality is socially constructed and subjective based on one’s 

perceptions and experiences. As such, the epistemological stance of a constructivist is that 

reality needs to be interpreted, recognising that knowledge is produced as a result of interaction 

between researcher and researched.(140,146) As such constructivism/interpretivism is aligned 

with qualitative research methods. 

My research will use mixed methods, which neither constructivism nor positivism research 

paradigms on their own are in keeping with given their relative opposition to each other. 

Pragmatism is a research paradigm that is commonly associated with mixed methods 

research.(147) The simplified concept of pragmatism is to use methods that work to answer the 

research question, recognising that both qualitative and quantitative methods are useful.(148) 

The ontological stance of pragmatism is that reality is constantly interpreted and debated with 

the epistemological stance being one of practicality - that knowledge is produced however 

works best to solve the problem being researched. This incorporates both inductive and 

deductive approaches to knowledge generation in the research.(143,147) For the work set out in 

this PhD I have therefore adopted a pragmatism paradigm.  
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2.4 Mixed methods in healthcare research 

The overall research planned within my PhD involves both qualitative and quantitative research 

methods. My work will integrate the results and understanding obtained by these methods to 

develop my intervention and hence be using a mixed method approach.(147) The use of mixed 

methods in the development of complex interventions is encouraged in guidance.(149)  

Cresswell and Plano Clark(147) describe three core designs to mixed-methods research as 

shown in Table 2.2. 

 

Table 2.2 Core designs of mixed methods research 

Mixed method design Description 

Convergent (also called triangulated) 
Quantitative and qualitative data analysed separately and then 
results integrated to generate a more complete understanding 

Explanatory 
Collection and analysis of quantitative data and subsequent 
collection and analysis of qualitative data to explain/expand 
quantitative results 

Exploratory 
Collection and analysis of qualitative data to inform 
development of a quantitative feature and subsequent testing of 
the feature through quantitative data collection and analysis 

 

The focus of the quantitative work contained in Chapter 3 is to further my understanding of the 

context in which my intervention will fit and consider methods for potential future evaluation. 

The qualitative work contained in Chapter 4 and Chapter 5 is exploratory in nature, well suited to 

informing the design of a complex intervention. (147,150) The work from these chapters is 

utilised in Chapter 6 to design the intervention with stakeholders. As such my PhD overall is 

utilising a convergent mixed methods design, which is known to create a more complete 

understanding of an intervention.(147) The methods considered and used in each chapter of 

work are presented separately in the methods sections of these chapters. 

2.5 Patient and public involvement and stakeholder engagement 

Stakeholders are described by Deverka et al. as ‘Individuals, organizations or communities that 

have a direct interest in the process and outcomes of a project, research or policy 

endeavor’.(151) When specifically considering complex interventions this would mean those 

involved in the development and/or delivery of the intervention, those who are the targets of the 

intervention and those whose interests (personal or professional) are affected by the 
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intervention.(149) Stakeholders are often described as either those from professional groups or 

those who are patients and/or the public.(126) 

2.5.1 Patient and public involvement approaches 

Patient and public involvement (PPI) is recognised as best practice in any research project, 

helping improve the quality and relevance of research conducted.(152) PPI is also seen to be 

conceptually in keeping with a person’s rights in that someone who is affected by research has 

a right to be involved in it in some way.(153) Different approaches to PPI are recognised, with 

different approaches incorporating different degrees of involvement. I find the nomenclature 

used by the National Institute for Health and Care Research (NIHR) useful(153) and is further 

built upon by a 2018 concept analysis undertaken by Hughes and Duffy.(154) The nomenclature 

and my own description adapted from these two sources is shown in Table 2.3. 

2.5.2 Patient and public involvement in this PhD 

As further described in Table 2.3, my PPI approach in my PhD initially took a consultation 

approach. This reflects what is recognised to be appropriate for an early career researcher 

undertaking their first PPI work.(153) 

My access to patients was facilitated through my work with the University Hospital 

Southampton (UHS) hepatology department. This allowed me to access an existing patient 

group consisting of five patients with different liver diseases in the early design of my research 

and subsequently have contact with two patients with lived experience of ArLD who were 

interested in being involved with my research as it progressed. One of these patients has 

continued their involvement throughout and was part of the stakeholder group collaborating in 

the design of the intervention (see Chapter 6). 

Alongside patients I also saw it important to gain the views of members of the public with 

experience of using community pharmacies. I worked with the Applied Research Collaboration 

(ARC) Wessex PPI officer to develop an advert to share across the ARC PPI network to hold a 

discussion group with members of the public that used pharmacies. Six members of the public 

responded, although only five attended the discussion, which was held virtually using Zoom 

(version 5.5.0). Three of the attendees were happy to be consulted about the research project as 

it progressed and were beneficial in reviewing all patient-facing materials and the lay summary 

used for the interview study. The impact I have observed from the PPI across my PhD work is 

described in Table 2.3. 
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Table 2.3 Approaches to patient and public involvement (PPI) and their application and impact in this PhD 

PPI approach Description of approach Application in my PhD Impact on PhD work 

Consultation 

Patients and/or members of the public (PP) are 
asked for their views on aspects of the 
research to inform the researcher’s decision 
making. 

Can be further described as either ‘targeted’ or 
‘embedded’ consultation. ‘Targeted’ indicating 
mostly one-off involvement for a specific task 
with little or no feedback or further involvement 
and ‘embedded’ indicating regular 
consultation and feedback throughout the 
research cycle. 

● Initial development of research idea and 
design through an online discussion with 
five patients with liver disease 

● Planning of study design through online 
discussion with six members of the public 

● Discussion of research idea and study 
design in separate online meetings with 
two patients with ArLD 

● Formation of group of PPI contributors (3 
members of the public and one patient 
with ArLD) subsequently involved in review 
and amendment of lay summary and all 
patient-facing documents.  

● Piloting semi-structured interviews with 
member of public and patient with ArLD 

● Highlighted unintentionally stigmatising views can be 
expressed about people with ArLD by other patients  

● Raised the need to explore views of a mix of stakeholders 
in relation to ArLD in pharmacy before pursuing an 
intervention. Views of patients with ArLD seen essential.  

● Highlighted that patients with ArLD may not wish to share 
their experience with a group and hence supported the use 
of interview methods. 

● Changes to lay summary, patient information sheets and 
advert for participation – impact potentially evidenced by 
ethical review not requesting any amendments to these 

● Topic guides refined to include broader initial questions. 
Raised a tendency for me to subconsciously add potential 
leading statements to questions e.g. what do you think 
about x…is it a good thing? I subsequently could make a 
conscious effort not to do this. 

Collaboration 
PP are part of the research team and there is a 
process of shared decision making. Can be 
done at one or more stages of a research 
project. 

● Inclusion of PP in the co-design 
stakeholder workshop in which individual 
opinions of the stakeholder group are 
valued equally 

● Balanced the professional voices in the workshop, in 
particular helped keep language ‘lay’ e.g. mention of 
fibrosis tests explained 

● Where conversations focused around professionals’ 
time/capacity this was naturally balanced with 
discussions about how to engage patients and the public 
despite these time challenges 

● Helped ensure that the relative importance of the 
components of the complex intervention I presented was 
not solely the opinion of professionals 

Co-production 

PP, researchers and practitioners work 
together from start to the end of the research 
project. Further builds on collaboration in that 
there is greater emphasis on all members 
being regarded as equal with power shared 
equally and relationships built and maintained. 

● As discussed in 2.5.2, the co-design work 
undertaken in Chapter 6 is in keeping with 
co-production concepts but may fall short 
of the definition 

● As above  

User controlled 

PP service users decide and control all aspects 
of the research project, from what to be 
researched to how findings are written up and 
disseminated. They may also undertake the 
research themselves. ‘User-led’ also used 
similarly but may not indicate full PP control. 

N/A N/A 
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As noted in Table 2.3, my PPI approach in the design of the intervention takes a collaborative 

approach and could be termed co-production. Co-production definitions can vary, and the term 

is not specific to PPI in research. Its conceptual origins are recognised to be from the 

development of public services where the economist Elinor Ostrom described co-production as 

‘the process through which inputs used to produce a good or service are contributed by 

individuals who are not “in” the same organization’.(155) This early definition has evolved and 

whilst there is no single agreed definition, the underlying notion is of equal relationships and 

shared decision-making between service users and those responsible for services, working 

together from design to delivery.(156) This is in keeping with the NIHR definition of co-

production.(153) The concept that co-production is something done from the very start to the 

end of project is why I have considered my PPI approach in Chapter 6 to be collaboration rather 

than full co-production.  

An alternative term taken from the co-production literature around service development would 

be ‘co-design’. Think Local Act Personal – a national partnership of more than 50 organisations 

committed to transforming health and care through personalisation and community-based 

support – define co-design as ‘People who use services are involved in designing services, 

based on their experiences and ideas. They have genuine influence but have not been involved 

in ‘seeing it through’’.(156) Similar definitions are given elsewhere.(157,158) I have therefore 

described the work in Chapter 6 as co-design as this best represents both the PPI and the 

professional stakeholder involvement undertaken. 

2.5.3 Professional stakeholder involvement in this PhD 

Engaging professional stakeholders in intervention research is recognised to be challenging 

often due to their other priorities or competing interests.(159) My background as a specialty 

registrar in gastroenterology and hepatology has facilitated access to potential stakeholders in 

the hepatology specialty. This was further aided by one of my supervisors Dr Ryan Buchanan 

(RB) being a hepatology consultant. This combination enabled me to engage a key stakeholder – 

the hepatology consultant lead for the Southampton primary care liver pathway (SLP) at 

University Hospital Southampton (UHS). I have been able to discuss the SLP with the consultant 

to understand the context and process of its implementation and establish what data was held 

with regards the pathway. This facilitated the work conducted in Chapter 3. The consultant also 

served as a gatekeeper for recruiting healthcare professionals for the work in Chapter 5 and was 

a planned member of the stakeholder workshops in Chapter 6. 
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With the research concerning community pharmacy I was conscious of the need to engage with 

stakeholders in this area. This was achieved through an early introduction by one of my 

supervisors (RB) to the chief officer of Community Pharmacy South Central (CPSC). CPSC is the 

Local Pharmaceutical Committee (LPC) for Hampshire and the Isle of Wight. LPCs are the local 

organisation for community pharmacies, representing community pharmacy owners in a 

defined locality. The LPC works with healthcare stakeholders and commissioners to enable 

satisfactory provision of services in community pharmacy. Commissioners include NHS 

England, integrated care boards, local authorities and other healthcare professionals. 

I was able to discuss my research idea with the chief officer who was supportive of it from the 

start. I have been able to benefit from the chief officer’s knowledge and expertise in the 

development of my research. This included co-authoring a narrative review of alcohol services 

in community pharmacy and a potential role in alcohol-related liver disease (see Appendix 

O).(138) I have been able to meet quarterly during my research with the chief officer as my 

research has progressed to discuss potential hurdles or ideas. As described further in Chapter 5 

and Chapter 6, the chief officer has also been instrumental in meeting and engaging other 

pharmacy stakeholders and facilitating recruitment for my research. 

The inclusion of professional stakeholders as research participants in my interview study (see 

Chapter 5) serves to provide understanding of the context in which my intervention will sit and 

an understanding of problems – both existing and anticipated – in relation to this context. In 

Chapter 6, professional stakeholders’ involvement (alongside PPI) was in the co-design of the 

intervention. Through drawing upon their experience and expertise their involvement was used 

to agree feasible solutions in the design of the intervention that address problems and 

challenges identified. 

2.6 Complex Intervention Development 

The work contained within my PhD is part of a process of complex intervention development. 

Within health care, a complex intervention has been defined as an intervention involving 

multiple interacting components.(160,161) This description has evolved, acknowledging that 

complexity can come from characteristics of the intervention itself, the context in which the 

intervention is being delivered, and interaction between these.(149)  

What is entailed within the process of ‘development’ does have some variation in the literature. 

The variation is around testing as some recognise a process of feasibility testing and piloting to 

be part of (or at least overlap with) the development process(162) and others see planning for 

this testing, and not the testing itself, to fall within the development process.(149) Development 

has also been used to describe an ongoing process that continues into the real world evaluation 
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and implementation of a complex intervention.(163) For my PhD I use ‘development’ to describe 

a process from idea of an intervention through to its design and creation to a point where it can 

be expected to work and be tested.(161,162,164)  

There have been many different published methods to develop complex interventions in 

healthcare. This is exemplified by a 2019 systematic methods overview in which the authors 

used a broad search strategy to identify different approaches to complex intervention 

development and create a taxonomy of these approaches. They applied data saturation to their 

inclusion of approaches such that an approach would not be included if it involved the same 

actions as another i.e. not all approaches identified through their searches were included in 

their results. Even with this restriction, the authors identified 25 different approaches and from 

these created a taxonomy of eight categories of approaches to intervention development as 

shown in Table 2.4.(164) 

 

Table 2.4 Categories of intervention development approaches and their definitions  

Category of intervention 
development approach(164) 

Definition(164)  

Partnership 

The people whom the intervention aims to help are involved in 
decision-making about the intervention throughout the development 
process, having at least equal decision-making powers with members 
of the research team 

Target population centred 
Interventions are based on the views and actions of the people who will 
use the intervention 

Theory and evidence-based 
Interventions 

Interventions are based on combining published research evidence 
and published theories (e.g. psychological or organisational theories) 
or theories specific to the intervention 

Implementation-based 
Interventions are developed with attention to ensuring the intervention 
will be used in the real world if effective 

Efficiency based 
Components of an intervention are tested using experimental designs 
to determine active components and make interventions more efficient 

Stepped or phased based 
Interventions are developed through emphasis on a systematic 
overview of processes involved in intervention development 

Intervention- specific 
An intervention development approach is constructed for a specific 
type of intervention 

Combination Existing approaches to intervention development are combined 

 

This systematic methods overview was part of the ‘identifying and assessing different 

approaches to developing complex interventions’ (INDEX) study funded by the Medical 

Research Council (MRC) in the UK. In 2000 the Medical Research Council (MRC) published 

landmark guidance that provided a framework for the development and evaluation of complex 
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interventions.(165) Since this first publication the guidance has been updated first in 2006(166) 

and most recently in 2021.(159) 

2.6.1 Medical Research Council framework for developing and evaluating complex 

interventions 

The MRC framework is widely used in complex intervention research and the most cited of all 

complex intervention guidance.(167) This is demonstrated by a 2016 scoping review examined 

studies published between 2000 and 2015 that reported optimising complex health 

interventions prior to their evaluation. The review looked at the strategies used within the 

studies, finding that 17 of 27 studies identified used the original or updated MRC 

framework.(168)  

Throughout its revisions the MRC framework has described four key phases of complex 

intervention research. The framework emphasises the non-linear, iterative nature of the process 

and that phases may need to be repeated or revisited if uncertainties exist or develop.(149) 

Although there has been some alteration in the nomenclature with each revision, the main focus 

of each phase has not changed.(149,160,161)  

In the most recent revision, the four phases are: 1) development (or identification), 2) feasibility, 

3) evaluation, and 4) implementation.(149) A brief description and aims of each phase adapted 

from my reading of the literature are provided in Table 2.5. One of the reasons for revising the 

MRC framework to its current version was to update and provide more detail on the 

development phase.(159) Authors of the aforementioned INDEX study highlighted an evidence 

gap with regards guidance for intervention development(164) and the MRC framework highlights 

the paper produced by the INDEX study as the comprehensive guide to the development 

phase.(169)  
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Table 2.5: Description and purpose of the four phases of complex intervention research described in the Medical Research Council framework (149) 

MRC phase of complex 
intervention research 

Description Purpose 

Development or 
identification 

The process of designing and planning the intervention through to the 
next phases. It may be a new intervention or the identification (or 
adaption) of an existing intervention(s) into a new population, setting 
or context.(159,170)  

To create an intervention that is described (including 
associated training), is anticipated to be effective and is ready 
for formal feasibility testing(161,162,169) 

Feasibility 

This is the undertaking of a feasibility study. This should examine the 
feasibility and acceptability of both the intervention itself and of the 
evaluation design.(159) 

Explore uncertainties identified in the development phase to 
assess (using progression criteria) whether to move to 
evaluation or undertake further development or feasibility work 
to address issues identified (or possibly terminate the 
research)(149,162) 

Evaluation 

This is the assessment of the effects of the intervention. Emphasis is 
placed on evaluation generating useful information to guide future 
decision-making about the intervention and not solely focusing on the 
effectiveness of the intervention. (149) Outcomes for evaluation 
should be developed with stakeholders and identification of 
outcomes should be part of the process of developing a programme 
theory for the complex intervention.(159) 

Evaluate the intervention against pre-defined outcome 
measures, examine other impacts of the intervention and gain 
understanding of how the intervention works in context. (159) 

Implementation 

In simple terms implementation in health care refers to the action of 
putting research findings into practice.(171) The definition used in 
implementation science (the study of implementation) describes 
implementation as ‘methods to promote the systematic uptake of 
research findings and other evidence-based practices into routine 
practice, and, hence, to improve the quality and effectiveness of 
health services and care’.(172) Implementation should be considered 
in all phases to increase the chance of the developed intervention 
being successfully implemented in real-world settings. It may be that 
the implementation phase is combined with the evaluation phase. 
(159) 

The implementation phase aims to maximise the impact of an 
intervention and avoid a proven-effective intervention not being 
taken up into practice.(173) 
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The INDEX guidance describes the principles of intervention development as dynamic, iterative, 

creative, open to change and forward looking to future evaluation and implementation. The 

guidance advises 11 key actions that should be considered in intervention development, 

recognising that not all actions may be possible or necessary.(169) The MRC framework 

highlights these and two other key actions – consider future evaluation design and consider the 

wider system – as well as describing six core elements that should be considered in every phase 

of complex intervention research.(159) Figure 2.1 shows my mapping of the key actions to the 

core elements in the MRC framework. The key actions and core elements are anticipated to be 

non-linear and revisited throughout the development process, recognising that learning in one 

may inform or influence others.(169)  

 

Figure 2.1 Diagram showing the key actions advised by the INDEX study (dark blue boxes with 

white text) mapped to the six core elements of the MRC framework (black text in 

light blue columns) 
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2.6.2 Application of MRC Framework to my PhD 

The widespread use of the MRC framework provides a large body of published evidence to 

support my work and the recently published update ensures my work is reflective of current 

methodological practice. The work in my PhD focuses on the development phase of the MRC 

framework with a view to progressing to a feasibility and formal evaluation phases in future 

work. Table 2.6 demonstrates how each chapter of this PhD maps to the core elements of the 

MRC framework and the INDEX key actions.  

 

Table 2.6: Work contained within this PhD mapped against MRC framework core elements and 

INDEX key actions of complex intervention development 

PhD Chapter MRC core element(s) 
addressed 

INDEX action(s) incorporated  

1: Background 

- Consider context 
- Identify uncertainties 

- Review published research 
evidence 

- Understand context 
- Consider the wider system 

2: Research Design and 
Methodology 

- Engage stakeholders - Plan the development process 
- Involve stakeholders 
- Draw on existing theories 

3: Evaluation of the 
Southampton primary care 
liver pathway using 
interrupted time series 
analysis 

- Consider Context 
- Engage stakeholders 

- Understand context 
- Consider the wider system 
- Consider future evaluation 

design 

4: Barriers and facilitators 
experienced in delivering 
alcohol screening and brief 
interventions in community 
pharmacy: a qualitative 
evidence synthesis 

- Consider Context 
- Identify uncertainties 

- Review published research 
evidence 

- Understand context 
- Draw on existing theories 

5: Exploring a role for 
community pharmacists in 
the identification of alcohol-
related liver disease through 
qualitative interviews with 
stakeholders 

- Consider Context 
- Identify uncertainties 
- Engage stakeholders 

- Undertake primary data 
collection 

- Understand context 
- Involve stakeholders 
- Draw on existing theories 

6: Designing a complex 
intervention to enable ArLD 
identification by community 
pharmacists using a theory-
based and co-design 
approach 

- Identify uncertainties 
- Engage stakeholders 
- Development and iteration 

of programme theory 
- Economic considerations 
- Refine intervention 

- Involve stakeholders 
- Draw on existing theories 
- Articulate programme theory 
- Design and refine the 

intervention 
- Pay attention to future 

implementation of the 
intervention in the real world 

- Consider future evaluation 
design 
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A visual representation of the complex intervention development process achieved through 

each chapter of work undertaken in this PhD is shown in Figure 2.2 with indication of how earlier 

chapters informed subsequent chapters.  

 

 

Figure 2.2 Diagram providing an overview of each chapter of work in this PhD and indicating how 

the chapters informed the process of complex intervention development being 

undertaken. ArLD, alcohol-related liver disease; SLP, Southampton primary care 

liver pathway 
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The following four chapters (chapters 3 to 6) report the methods and findings of the work 

packages undertaken. The overall findings of the work in this PhD as a whole are then discussed 

in Chapter 7.
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Chapter 3 Evaluation of the Southampton primary 

care liver pathway using interrupted time series 

analysis 

3.1 Introduction to chapter 

This chapter describes the first work package of my PhD, an interrupted time series study of the 

Southampton primary care liver pathway (SLP). In this chapter I look at how referrals for alcohol-

related liver disease (ArLD) are created within the SLP, who the key players are in this process 

and what impact the SLP had on referrals to University Hospital Southampton (UHS) hepatology 

outpatients. This work corresponds to the complex intervention development key actions of 

‘understanding context’ as well as ‘considering the wider system’ and ‘consider future 

evaluation design’ as discussed in section 2.6.1. I have been able to present results of this work 

nationally as an oral presentation at the British Association for the Study of the Liver annual 

conference.(174) The conference abstract is included in Appendix O. At time of thesis 

submission the work is under review for publication in the Journal of Hepatology (JHEP) Reports. 

3.1.1 Background and rationale 

Community liver pathways are well supported by international consensus as demonstrated by 

the most recent publication by the EASL-Lancet liver commission, an international 

multidisciplinary commission aiming to improve liver health in Europe.(82) The commission 

highlights the utility of pathways in earlier detection (and intervention) of liver disease and 

reduction in unnecessary referrals to secondary care. The commission also calls for more 

evidence of benefit of such pathways to ensure they are commissioned long term.(82) 

As described in section 1.4.5 there are relatively few published evaluations of community liver 

pathways. A 2022 systematic review identified only 12 publication-evidenced pathways for the 

identification and risk stratification of liver disease, of which 10 were in the UK.(99) Only three of 

these pathways examined their effectiveness against a control group, two using cluster 

randomised control trials (RCTs) (101,102) and one using a non-randomised natural experiment 

methodology.(175) All three studies found an increase in diagnoses of liver disease relative to 

the control population. Notably, two of the studies also examined referrals to secondary care, 

both noting an increase in referrals associated with the pathway.(102,175) 
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The importance of this potential increase in secondary care workload is also relevant in relation 

to the liver fibrosis testing that generally form part of such community pathways. Non-invasive 

liver fibrosis tests are known to have excellent negative predictive values but poor positive 

predictive values – especially when conducted in populations with a low prevalence of liver 

disease.(176) There is therefore a risk that hospital-based services could get overwhelmed by a 

large number of referrals with false positive results. Some reassurance against this is the finding 

of one published evaluation of a non-alcoholic fatty liver disease community liver pathway. In 

their study, Srivastava et al. found that referrals made through the community pathway were 

significantly less likely to be unnecessary, where ‘unnecessary’ was defined as a referral of a 

patient who does not have advanced liver fibrosis.(175) 

Community liver pathways represent complex interventions and – given the relatively limited 

evidence of effectiveness – their increasing implementation is driven by observational evidence 

and policy action. As described within the MRC complex intervention guidance(159), natural 

experiment studies (NES) can be utilised to evaluate complex interventions that have not been 

developed and proven effective through a process of experimental testing i.e. in a RCT. NES 

(described further below in section 3.2.1.1) provide an option for evaluation when RCTs are not 

an option, as is the case where interventions have already been implemented. The 

Southampton primary care liver pathway is the local community pathway in Southampton, 

forming a key part of the context in which my complex intervention development work is taking 

place. 

Given the concern in the evidence base around the potential for community pathways to 

increase referrals to secondary care, I aimed to evaluate the impact of the Southampton 

primary care liver pathway (SLP) on referrals to secondary care by using natural experiment 

methodology. 

By undertaking a natural experiment study of an existing complex intervention I will gain 

understanding in potential evaluation methods for future evaluation – a key action in complex 

intervention development guidance as discussed in section 2.6.1. Additionally, the process of 

undertaking this natural experiment study will provide invaluable insight into the context into 

which I anticipate my complex intervention to fit, namely community liver pathways. 

3.1.1.1 Overview of the Southampton primary care liver pathway 

I was able to gain understanding of the Southampton primary care liver pathway (SLP) through 

meetings with the pathway’s hepatology consultant lead. The SLP was implemented in January 

2018 having been created as a collaboration between this UHS hepatology consultant and a 

local GP. The pathway was created with the aims of enabling: (1) clinicians to make a diagnosis 
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and identify the aetiology for liver disease, and (2) primary care assessment for advanced liver 

disease to allow appropriate referral to University Hospital Southampton (UHS) hepatology. The 

SLP was made available to GPs in Southampton city clinical commissioning group (SCCG) and 

accessed via an electronic platform. For clarity, clinical commissioning groups (CCGs) were 

groups of general practices in England with responsibility for commissioning most health and 

care services for patients in their local communities. They were dissolved on 1st July 2022 and 

replaced by integrated care boards (ICB). 

The SLP provided a decision tree and guidance document to SCCG GPs on investigation of liver 

disease in three circumstances: asymptomatic abnormal liver function tests, fatty liver on 

ultrasound and harmful alcohol use (defined as >30units of alcohol per week or an AUDIT score 

greater than 10).  

The pathway advises GPs to undertake a non-invasive liver screen (NILS) and check for red flags 

(see Appendix A), with any positives to be referred directly to hepatology. If red flags are 

excluded and the NILS is negative then GPs are advised to perform two stage fibrosis testing in 

primary care if metabolic and/or alcohol risk factors are present. Fibrosis testing involves an 

initial enhanced liver fibrosis (ELF) test and where this is above 9 to refer for a Fibroscan®. These 

tests are described earlier in section 1.3.5. For the first 9 months of the SLP the Fibroscan® was 

performed at UHS but from October 2018 the Fibroscan® was performed by a hepatology nurse 

in a community Fibroscan® clinic that was delivered in two GP surgeries in SCCG. Patients with 

a Fibroscan® result greater than 10kPA (or where a scan was not possible) are referred to 

hepatology outpatients. Those with fibrosis markers below these thresholds were advised to 

remain in primary care. Figure 3.1 shows a schematic diagram of the pathway process. 

From the date of pathway implementation (January 2018) any referrals to hepatology that had 

not followed the pathway when it was appropriate to do so were asked to follow it and re-refer if 

necessary. GPs in SCCG were also sent reminder emails of the pathway’s existence every 2-3 

months. There were also meetings with SCCG GP surgeries and the hepatology pathway 

consultant lead every 3-4 months. 

Prior to the SLP implementation there was no local pathway available for GPs in SCCG to guide 

investigation and referral of liver disease. GPs had access to the ELF test since November 2016 

but there was no local guidance on its use. GPs in SCCG therefore only had nationally available 

guidance (as described in section 1.4.5) to direct their practice. This was the same for GPs in the 

geographically adjacent West Hampshire CCG (WHCCG). SCCG and WHCCG cover different 

populations, but liver services prior to the SLP were relatively similar with both referring to UHS 

as well as both being part of the Wessex Hepatology operational delivery network which means 

national initiatives such as the Hepatitis C elimination programme are disseminated in both 
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areas and GPs are part of the same regional alliances. Around 90% of all GP referrals to UHS 

hepatology are from either SCCG or WHCCG, with each making up around 60% and 40% of 

referrals respectively. SLP was only available to GPs in SCCG and so WHCCG GPs continued to 

only have national guidance to direct practice following the implementation of SLP. 

 

 

3.1.2 Study aims 

The aim of this study is to describe the pathway outcomes for patients assessed for liver fibrosis 

in the SLP and evaluate the effect of the implementation of a community liver pathway on 

referrals to University Hospital Southampton (UHS) hepatology outpatients. This addresses 

objective one of my PhD. 

Figure 3.1 Schematic diagram of the Southampton primary care liver pathway 
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3.2 Methods 

3.2.1 Study design 

This study uses natural experiment methodology and a controlled interrupted time series 

design. 

3.2.1.1 Overview of natural experiment studies 

The definition of a ‘natural experiment’ has some variation in the literature but a broad 

encompassing definition provided by the MRC is: ‘events, interventions or policies which are not 

under the control of researchers, but which are amenable to research which uses the variation 

in exposure that they generate to analyse their impact’.(177) This variation in exposure results in 

the generation of exposed and unexposed groups. A ‘natural experiment study’ (NES) is an 

approach to evaluating the impact of a natural experiment. The MRC complex intervention 

guidance advocates for the use of natural experiment studies in the evaluation of complex 

interventions.(159)  

The rationale for use of NES reflects the recognised challenges in evaluation of complex 

interventions. Randomised control trials (RCTs) are generally viewed as the gold standard for 

the evaluation of interventions but this experimental method may difficult or impossible. 

Reasons for this may include: problems relating to cost, the timescale required to conduct an 

RCT, an inability to manipulate the intervention experimentally, the intervention has already 

been implemented, ethical issues around exposure e.g. if the intervention has known benefits 

other than that being studied and therefore it would be unethical to create an unexposed 

group.(178,179) When considering ‘events’ such as natural disasters or – more topically – 

pandemics, an inability to use experimental methods is obvious. Natural experiment studies 

offer a solution to these challenges.(179) 

When considering terminology, it is worth also noting the term ‘quasi-experiment’ study. This 

term is often used synonymously with NES but there are variations of this in the literature. NES 

has been used to specifically describe studies where the exposure is a naturally occurring event 

(and not an intervention). Quasi-experiment has also been used to describe an experiment that 

lacks random assignment to an exposure but researchers may have some control of the 

intervention e.g. when it is delivered.(180) NES has also been used as a category of quasi-

experiment study to specifically describe circumstances when the assignment to exposure is 

‘as if randomised’.(181) A cited example of this definition is a study examining the impact of a 

conditional cash transfer for poor families program in Brazil.(182) A computer error meant that 
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people due to benefit from the program whose names contained nonstandard characters (e.g. 

ç) did not receive it. This created exposed and unexposed groups that would not be expected to 

have any different characteristics, akin to a randomisation process. The criticism of using this 

definition for NES is that such occurrences are very rare as such creates an overly narrow 

definition.(183) For the purpose of my PhD I use NES in the way described by the MRC as above. 

3.2.1.2 Overview of interrupted time series methods 

Interrupted time series (ITS) methods are considered to be the mostly widely used for natural 

experiment studies and one of the strongest designs.(183,184) Their use in health research has 

dramatically increased over that last 20 years, as demonstrated in a methodological systematic 

review that found just over 500 ITS studies published in the year 2000 compared to almost 3000 

studies published in 2019.(185) An overview of interrupted time series methods follows, the 

learning of which I was able to apply in co-authoring a published review on NES (see Appendix 

O).(186) 

In simple terms a ‘time series’ is sequence of data points of a specific observation with each 

being recorded at (usually regular) intervals over time.(187) There are many routinely generated 

time series data in healthcare and elsewhere such as number of births per week, monthly 

emergency hospital admissions, or average annual rainfall. 

A ‘interruption’ is a known time specific change point in the time series. This could be an 

intervention, a policy change or a real-world event.(188) A single interruption defines two 

segments of time series data i.e. before and after the interruption. The interruption does not 

have to have occurred overnight but the period over which it occurred must be defined e.g. a 2 

month implementation period of an intervention.(189) 

In conducting analysis of any time series, two important factors specific to time series data 

should be considered, namely seasonality and autocorrelation. Seasonality, if present, 

describes cyclical patterns in the observations over time. These patterns may occur over any 

time period i.e. days, weeks, months but the unit of time each observation represents in the 

time series will dictate what seasonality can be observed i.e. one cannot see weekly patterns in 

monthly observations. An excellent example of this in the literature is seen in the ITS study by 

Robinson et al. examining the impact of the Scottish minimum unit pricing (MUP) on off-trade 

alcohol sales in Scotland.(190) The time series of their examined observation (weekly off-trade 

alcohol sales) demonstrates dramatic seasonality from the effect of the Christmas period as 

shown in Figure 3.2. 
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Figure 3.2 Line graph of time series of off-trade alcohol sales in Scotland, England and Wales 

taken from Robinson et al.(190) 

 

As such in any ITS analysis it is important that any such seasonality is taken into account. 

However, in order to identify seasonality, the time series needs to include at a minimum 2 

complete ‘seasonal’ cycles, according to what time-unit of cyclical pattern is being considered 

i.e. 2 weeks for a daily cyclical pattern or 2 years for a monthly or quarterly seasonal 

pattern.(188,191)  

Autocorrelation (in the context of a time series) is a statistical term describing the presence of a 

statistical association between observations in the time series with earlier observations in the 

same time series. Autocorrelation is often encountered with observations that are temporally 

close together. An example of this is daily temperatures, where the temperature today is often 

similar to the temperature tomorrow. Seasonality represents a form of autocorrelation. As can 

be seen in Figure 3.2 there would be an association of a Christmas period data point with 

another Christmas period data point.  

This is problematic in the analysis of times series using regression techniques as most standard 

regression models assume that observations are independent i.e. an absence of 

autocorrelation. In time series analysis autocorrelation should be examined for and corrected if 

identified. This is done using auto-correlation function (ACF) and partial-autocorrelation 

function (pACF) plots and/or the Durbin-Watson test.(192) 
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3.2.1.2.1 Overview of interrupted time series analysis 

The key concept and strength of ITS analysis is the assessment and incorporation of the 

underlying trend in the outcome prior to the interruption.(188) The analysis involves estimating 

this underlying trend and assumes a hypothetical scenario where, in the absence the 

interruption, this trend would have continued. This is called the ‘counterfactual’ and serves as a 

control.(189) The counterfactual is compared to what was observed to examine for any impact 

of the interruption. I find this concept and what it adds over a simple before and after 

comparison is best described visually, reflecting a further strength of ITS analyses – that it lends 

itself to visual representation.(188) 

Figure 3.3 shows four scatter plots of the same hypothetical time series data. Plot A shows the 

basic scatter plot. Plot B highlights the values for the pre-interruption period (ringed in blue) and 

the post-interruption period (ringed in green). The average (mean) of these two sets of values are 

the same and so if the mean before and after interruption were statistically compared there 

would be no effect identified. Plot C shows a regression line for the pre-interruption period (solid 

red line) and the continuation of this in the post-interruption period – the counterfactual (dotted 

red line). Visually it is clear that the observed values in the post-interruption period appear 

different from the counterfactual. Plot D shows a segmented regression analysis with two 

separate regression lines for the pre-interrupted and post-interrupted period (solid red lines) 

along with the counterfactual line (dotted red line). The estimated effect of the intervention is 

the change in the trend compared to the counterfactual as shown by the black arrow.  
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Figure 3.3 Visualisation of interrupted time series analysis concepts. Red dots show data points. 

Blue circle shows pre-interruption points and green circle shows post-interruption 

points. Black vertical dotted line indicates interruption. Solid red line indicates 

segmented regression lines. Red dotted line shows counterfactual expected trend 

estimated from the pre-interruption regression line. Black arrow indicates 

difference in expected trend compared to observed. 

 

In the analysis of interrupted time series two statistical methods dominate: segmented 

regression and autoregressive integrated moving average (ARIMA) model. Of these, segmented 

regression is by far the most common method in health care research. This was shown in a 

review of healthcare studies using an ITS design in which authors found 78% of the studies used 

segmented regression. ARIMA model was the second most common method (13% of studies) 

meaning that over 90% of all the ITS studies identified in the review used either segmented 

regression or ARIMA model methods.(193) These two methods are now described in brief. 
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3.2.1.2.2 Segmented regression  

Segmented regression analysis utilises the structure of an interrupted time series. The 

interruption creates two segments (before and after interruption) and a segmented regression 

model is one that has different intercept and slope coefficients for the two time segments.(194) 

This allows for an estimation of the trend of the outcome prior to the interruption and an 

estimation of the change in level and slope of the trend of the outcome after the interruption 

(see Figure 3.4).(188) 

In segmented regression a linear regression model is fit to the segments i.e. a linear relationship 

between time and the outcome variable is assumed. The standard segmented regression model 

used in the analysis of an interrupted time series can be written as the following equation as per 

Lopez Bernal et al.(189) : 

Yt=β
0
+β

1
T+β

2
Xt+β

3
(T-T0)⋅Xt 

𝛽0 is the constant value obtained from the regression model and β
1,2,3 etc

 are the regression 

coefficients obtained from the regression model for each variable. Table 3.1 defines what each 

variable indicates. 

 

Table 3.1 Definition of variables used in segmented regression model 

Variable Definition 

Yt Estimated value of outcome variable at a given 
time ‘t’ 

T The number of units of time (day, week, month 
etc.) elapsed since the start of the time series 

Xt The presence (value 1) or absence (value 0) of the 
intervention at time ‘t’ 

T0 The number of units of time when the interruption 
occurred. T-T0 is therefore the number of units of 
time after the interruption 

 

From this regression model, the coefficients used to examine the impact of the interruption are 

β
2

 , which indicates the level change immediately associated with the interruption, and β
3

, 

which indicates the slope change associated with the interruption. 𝛽1 indicates the existing 

trend prior to the interruption and 𝛽0 is the intercept value i.e. the value of the outcome variable 

at time zero (the start of the time series). This is demonstrated in Figure 3.4. 
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Figure 3.4 Graph from Turner et al. (195) representing segmented regression analysis of an 

interrupted time series and what each coefficient of segmented regression model 

represents 

 

3.2.1.2.3 Autoregressive integrated moving average (ARIMA) model 

ARIMA models were developed by the two statisticians George Box and Gwilym Jenkins in the 

1970s, hence ARIMA models are also known as ‘Box and Jenkins’ models.(196) They were 

developed as part of work relating to creating a self-optimising chemical reactor and 

subsequently were adapted and widely used in time series analysis for forecasting in business 

and economics. Their use in interrupted time series analysis has only developed in the last 

decade.(196)  

ARIMA models are a more advanced technique in the analysis of time series and, as discussed 

earlier, less well recognised in clinical research.(192) An ARIMA model transforms time series 

data to remove any autocorrelation, existing trend(s) and seasonality. An ARIMA model is 

described by three parameters: 1) auto-regressive parameter referred to as ‘p’; 2) differencing 

parameter referred to as ‘d’; 3) moving average parameter referred to as ‘q’. There can also be a 

seasonal component for each parameter. ARIMA models are consequently written as ‘ARIMA (p, 

d, q)’ with each parameter taking a positive whole integer value e.g. ARIMA (1, 1, 0). This 

description can be extended to ARIMA (p, d, q),(P, D, Q)s where the latter capitalised parameters 

describe the seasonal component for one or more parameters. The auto-regressive, moving 
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average parameters and seasonality component address any autocorrelation and the 

differencing parameter addresses any non-random trend.(197)  

The ARIMA model is developed using the pre-interrupted time series data only. Once the model 

is identified it is then applied to the whole interrupted time series with an interruption effect 

added to the model to examine for impact of the interruption. ARIMA modelling is recognised as 

being quite complex, although statistical software packages have made the process of 

identifying an ARIMA model more approachable.(197) 

3.2.1.2.4 Controlled interrupted time series analysis 

A controlled interrupted time series (CITS) analysis can be used to strengthen the findings of an 

ITS study. By definition a CITS analysis requires a control group that was not exposed to the 

interruption. Whereas the counterfactual is used as the comparator in an ITS analysis, a CITS 

analysis uses the observed change in trend (if any) of the control group as the comparator. What 

constitutes a control group can vary and include: a different group that was not exposed to the 

interruption; a different outcome in the same group that is not expected to change following the 

interruption (also called a ‘control outcome’); creation of a synthetic control group by 

combining multiple potential control groups.(198) 

In relation to segmented regression and ARIMA model analyses both can be used for a CITS. A 

key difference between the two analytical methods in relation to CITS is that segmented 

regression can incorporate the control group into the regression model, although this is not 

essential.(198) This provides estimates of the magnitude of impact of the interruption over and 

above and change in the control group.(192) In ARIMA model analysis, ITS analyses are done for 

the exposed group and control groups separately. Impact is evidenced by a change being 

observed in the exposed group ITS analysis and not in the control group analysis (or vice-

versa).(199) In segmented regression it remains good practice to similarly conduct separate ITS 

analyses for the exposed and control groups in addition to the CITS using a model incorporating 

the control group.(198) 

A summary comparison of different aspects of the two analysis methods is shown in Table 3.2. 
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Table 3.2 Comparison of segmented regression and ARIMA model methods of interrupted time 

series analysis 

 Analysis method 

 Segmented regression ARIMA model 

Statistical ability 
required 

Relatively straightforward to perform  Requires more advanced statistical 
ability 

Use of control group(s) Can be incorporated into regression 
model or analysed separately 

Can only be analysed separately 

Advised number of data 
points needed 

Absolute minimum of three time 
points before and after intervention. 
(200) 
More commonly advised is 8-12 
before and after(188,194,201)  

A minimum of 50 time points in the 
pre-intervention period with over 100 
preferred(192) 

Autocorrelation and 
seasonality adjustment 

Can be adjusted for if detected but 
may make interpretation more 
difficult(192) 

Addressed as part of the model(197) 

Intervention effect 
assessed 

Limited to a step and/or slope change Can be flexible(192) 

 

As a PhD student new to ITS analysis I viewed segmented regression more appropriate for my 

experience, and in keeping with majority practice. I was able to access support from a 

statistician experienced in time series analysis (Rasiah Thayakaran). Further to this, I was aware 

my dataset would not include 50 pre-intervention time points and therefore ARIMA model 

analysis is not considered appropriate.(192) 

3.2.2 Data sources 

To describe the outcomes for patients assessed for liver fibrosis in the SLP I was able to utilise 

an UHS hepatology department anonymised database of all individuals assessed for liver 

fibrosis with an ELF test in SCCG following the implementation of the SLP.  

To evaluate the impact of the SLP on primary care referrals to UHS hepatology I used a database 

of aggregated monthly counts of new referrals to UHS hepatology outpatients held by the UHS 

hepatology department. This database covers the period April 2016 to October 2019 and is 

organised into originating CCG of referral and whether from primary or secondary care, 

including referrals made via the community Fibroscan® clinic. This provided a time series of 43 

individual months, 21 prior to SLP implementation and 22 post SLP implementation.  

For the sensitivity analysis I also utilised publicly available monthly hospital activity data from 

the Monthly Activity Return (MAR) data produced by NHS England. The data used were the 

monthly number of referrals from GPs (aggregated by CCG) for a first consultant outpatient 
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appointment in general and acute (G&A) specialities, which has the descriptor ‘GP referrals 

made in general and acute specialities’.(202) The specialities this includes are shown in 

Appendix B. 

3.2.3 Data analysis 

All data analysis was conducted using RStudio (v2022.12.0). I generated summary descriptive 

statistics of characteristics of individuals undergoing an ELF test following implementation of 

the SLP in SCCG. 

To examine the impact of the SLP on primary care referrals to UHS hepatology, I performed a 

controlled interrupted time series analysis using segmented regression.(189) This assessed the 

impact of the pathway through estimating the change in level and slope of the existing trend of 

primary care referrals to UHS hepatology following the SLP introduction. As the outcome 

variable is count data (number of referrals each month), a Poisson distribution is 

assumed.(203,204) However, the outcome data showed over-dispersion and so I used a quasi-

Poisson segmented regression model that allows the variance to be proportional to the 

mean.(189) The coefficients of the change in slope and level from the quasi-Poisson regression 

model can be reported as an incidence rate ratio (IRR) and corresponding percentage to aid 

interpretation.(205) 

As is recognised practice(198) I first performed an ITS for SCCG and WHCCG separately to 

examine the level change and slope change as compared to the counterfactual trend for each 

CCG. The regression model for each ITS included an indicator variable for time (the number of 

months elapsed from the start of the time series), time after SLP (the number of months elapsed 

from SLP introduction) and a binary indicator variable for the intervention. I then performed a 

CITS, with this model adding a binary variable for the CCG (i.e. intervention or control group) and 

indicator variables for the interactions of 1) CCG and time, 2) CCG and intervention and 3) CCG, 

time and intervention (see Appendix C for data structure). The CITS allows for the slope and 

level change in SCCG to be examined in relation to that in WHCCG, controlling for any 

difference in preintervention trends and levels between the groups. I examined the models for 

autocorrelation using the auto-correlation function (ACF) and partial-autocorrelation function 

(pACF) that did not suggest autocorrelation was present. The R code and the ACF and pACF 

plots are provided in Appendix D. 

The length of the time series pre-intervention was less than 2 full years, making any assessment 

of seasonality difficult.(188,191) However, the control group is geographically adjacent to the 

intervention group. As such one would not expect any difference in seasonal effects between 

the two CCGs, thus seasonality is controlled for in the analysis. Additionally, the absence of 
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evidence of autocorrelation would suggest seasonality was not present in the time series 

data.(188) I did not have an appropriate monthly population to incorporate into the regression 

models. However, the relatively short period covered by the time series (43 months) means 

significant changes in population sizes that may affect the outcome would not be anticipated 

unless a major event was known e.g. natural disaster. 

3.2.4 Sensitivity analysis 

I performed three further analyses to add to the understanding of the impact of the SLP and look 

for potential confounders. Firstly, I compared average number of ELF tests per month before 

and after the pathway was implemented to see if testing changed following implementation. 

This was compared statistically using a Mann-Whitney U test.  

Secondly, I used a control outcome, rather than a control group. The control outcome was 

monthly GP referrals made from SCCG to UHS outpatients for all specialties other than 

hepatology. This was obtained by subtracting the number of hepatology referrals from the G&A 

specialty referral counts from the MAR dataset. For the analysis I conducted an ITS of the 

control outcome for SCCG in keeping with recognised practice.(206) This was done to examine 

whether any findings of the main ITS could be explained by a change in referrals that was not 

specific to hepatology. 

Thirdly, I re-performed the main ITS and CITS but with referrals to UHS hepatology incorporating 

the referrals to community Fibroscan® clinic that were not subsequently referred onto UHS i.e. 

treating them as direct referrals to UHS hepatology (as would have been required in the absence 

of the Fibroscan® clinic). This was done to try and isolate any effect the community Fibroscan® 

clinic. 
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3.3 Results 

3.3.1 Outcomes of liver fibrosis assessment in SCCG following SLP implementation 

Over the post SLP implementation time period for which data were available (Jan 2018 – August 

2019) there were 1,719 patients undergoing an ELF tests requested by SCCG GPs. 61% 

(n=1,051) were male, the median age was 51 years (IQR 40-61) and the median ELF result was 

9.3 (IQR 8.7 – 9.9). 68% (n=1,164) of patients were in the two most deprived indices of multiple 

deprivation (IMD) quintiles. A flow chart of the outcomes of liver fibrosis assessment in SCCG 

following SLP implementation is shown in Figure 3.5. 

 

Figure 3.5 Flow diagram of outcomes of patients undergoing fibrosis assessment in the 

Southampton primary care liver pathway.  

SCCG, Southampton city clinical commissioning group; ELF, Enhanced Liver 

Fibrosis Score; kPa, kilopascals 

3.3.2 Association between pathway implementation and referrals to secondary care 

Between 1st April 2016 and 31st October 2019 a total of 1722 referrals were made from SCCG 

GPs to UHS hepatology. The median (IQR) referrals per month for the whole period was 39 (35-

35). The median was 44(35-46) in the preintervention period and 37(34-41) in the 

postintervention period. Comparatively in the control area (WHCCG) a total of 1205 referrals 

were made from WHCCG GPs to UHS hepatology with the median referrals per month for the 
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whole period being 28 (25-32). The median was 28 (24-33) in preintervention period and 28 (25-

31) in the post intervention period. 

The ITS analysis of SCCG referrals demonstrated an upward trend over time in the pre SLP 

period. From the segmented regression model this was estimated as a 2.1% increase in 

referrals per month (IRR 1.021, 95% CI 1.01-1.03, P=0.001). Following the SLP, SCCG referrals 

demonstrated a downward trend estimated as a 1.3% decrease in referrals per month. This 

equates to a 3.3% (CI 1.7%-4.9%) decrease in the trend slope after the SLP. This is visualised in 

Figure 3.6. Over the post-SLP period this translates as 650 fewer referrals compared to what 

would be expected based on the underlying trend. 

 

Figure 3.6 Graphical representation of interrupted time series analysis examining impact of the 

Southampton primary care liver pathway (SLP) on Southampton city CCG monthly 

GP referrals to University Hospital Southampton hepatology outpatients. Solid red 

lines indicate modelled trend; dotted red line shows modelled counterfactual trend; 

vertical dotted line marks the implementation of the SLP; grey shaded area 

indicates post-SLP period 

 

In WHCCG a flat trend over time was observed in the pre-SLP period, demonstrated by an IRR 

1.00 (CI 0.98-1.06) and there was no significant change in this trend following the SLP. A slight 
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increasing trend is evident on visualisation (Figure 3.7) but this was non-significant (IRR 1.01, 

95%CI 0.99-1.03, p=0.293). The separate ITS analyses for SCCG and WHCCG both 

demonstrated non-significant decreases in level. 

 

Figure 3.7 Graphical representation of interrupted time series analysis examining impact of the 

Southampton primary care liver pathway (SLP) on West Hampshire CCG monthly 

GP referrals to University Hospital Southampton hepatology outpatients. Solid blue 

lines indicate modelled trend; vertical dotted line marks the implementation of the 

SLP; grey shaded area indicates post-SLP period 

 

The CITS analyses controls for the slope and level change in WHCCG. The results of the CITS 

were similar to the ITS for SCCG. Controlling for the slope and level change in WHCCG, there 

remained a decrease in trend slope of SCCG referrals following the SLP but the size of this 

change increased to 4.3% (95% CI 1.9%-6.6%) as compared to 3.3% in the ITS analysis. The 

level change in the CITS analyses remains non-significant, which reflects the finding of the ITS 

analyses that both SCCG and WHCCG saw non-significant level changes. The CITS also 

demonstrated a difference in pre-intervention trend between the two areas (IRR 1.02, 95%CI 

1.00 to 1.04, p=0.026). The CITS is visualised in Figure 3.8 and the estimated slope and level 

changes in trend for the ITS and CITS analyses are shown in Table 3.3 
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Figure 3.8 Graphical representation of controlled interrupted time series analysis examining 

impact of Southampton primary care liver pathway (SLP) on Southampton city CCG 

(SCCG) monthly referrals to University Hospital Southampton hepatology 

outpatients using West Hampshire CCG (WHCCG) monthly referrals as a control. 

Solid red lines indicate modelled trend in SCCG; Solid blue lines indicate modelled 

trend in WHCCG; vertical dotted line marks the implementation of SLP; grey shaded 

area indicates post-SLP period 

 

The CITS model estimates there would have been 1403 referrals in the post-SLP period if the SLP 

had not been implemented. As such the SLP was associated with an estimated 581 fewer 

referrals, having controlled for changes in trend seen in WHCCG. 
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Table 3.3 Estimated changes in trend in GP referrals to hepatology associated with SLP 

implementation from segmented regression analyses 

 IRR 95% CI p-value 

Pre-intervention trend SCCG 1.02 1.01 – 1.03 0.001 

Pre-intervention trend WHCCG 1.00 0.99 – 1.01 0.941 

Pre-intervention trend SCCG vs WHCCG 1.02 1.00 – 1.04 0.026 

Slope change SCCG 0.97 0.95 – 0.98 <0.001 

Slope change WHCCG 1.01 0.99 – 1.03 0.313 

Slope change SCCG vs WHCCG 0.96 0.93 – 0.98 0.001 

Level change SCCG 0.83 0.68 – 1.01 0.060 

Level change WHCCG 0.84 0.66 – 1.07 0.163 

Level change SCCG vs WHCCG 0.98 0.72 – 1.33 0.902 

SCCG, Southampton City Clinical Commissioning Group; WHCCG, West Hampshire 
Clinical Commissioning Group; IRR, incidence rate ratio; CI, confidence interval 

 

3.3.3 Sensitivity analyses 

3.3.3.1 ELF testing before and after SLP implementation 

In the 6 months prior to the SLP the average (median) number of ELF tests per month as 74 (IQR 

62-70). In the period following SLP implementation the average was 78 (70-81). This increase did 

not reach statistical significance (p=0.07) but given there is no evidence of a decrease this result 

does not indicate the observed decrease in referrals is a consequence of reduced testing.  

3.3.3.2 Referrals to other specialities 

Visual examination of the MAR outpatient referral data over the same time period revealed an 

apparent sudden change in G&A specialities’ referral numbers to UHS at the start of the 2017-

2018 financial year i.e. April 2017. This was the case for both SCCG and WHCCG and clearly 

evident when a longer time series of 5 years was examined as shown in Figure 3.9. The visual 

examination also showed clear seasonal trend with reduced referrals every December.  
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Figure 3.9 Scatter plot of GP referrals to University Hospital Southampton general and acute 

specialties from April 2014 to October 2019 from (A) Southampton City CCG GPs 

and (B) West Hampshire CCG GPs. Crosshairs highlight sudden increase occuring 

in April 2017 in both CCGs. Data points shown in outline only demonstrate the 

seasonality for the month of December. 

 

I examined the data for two other large hospital trusts in the south of England (Brighton and 

Sussex University Hospital Trust and Portsmouth Hospital Trust) which did not demonstrate the 

same change (see Figure 3.10), suggesting the cause for change was not at a national level. 

 

Figure 3.10 Scatter plot of GP referrals to general and acute specialties of (A) Brighton and 

Sussex University Hospital (B) Portsmouth Hospital from April 2014 to October 

2019. Vertical dotted line indicates the start of 2017-2018 financial year. 
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Given the number of specialities included in G&A specialities in the NHS England data (see 

Appendix B) it was not clear if the cause for the change affected monthly hepatology referrals. I 

conducted an ITS analysis to explore this by using a time series from April 2016 to Dec 2017 (i.e. 

prior to SLP implementation) with using an assumed ‘interruption’ in April 2017.  

The result of this for G&A specialities’ referrals is consistent with the observed data showing a 

highly statistically significant positive level change after the interruption, reflecting an estimated 

23% increase in referrals (IRR 1.23, 95% CI 1.106 – 1.377, p<0.001) with a flat trend prior that did 

not significantly change following the interruption, although tended towards a downward slope 

change (IRR 0.982, 95% CI 0.964 to 1.000, p=0.05). 

By comparison the result of the ITS for hepatology referrals with an April 2017 interruption is very 

different, showing no significant trend prior to the interruption and no significant slope or level 

change. Although non-significant, the estimates of effect were opposite to that seen in general 

and acute specialities, with a negative level change (IRR 0.931, 95% CI 0.963 to 1.245, p=0.636) 

and an upward slope change (1.003, 95% CI 0.954-1.054, p=0.914). The different results of the 

ITS analysis using an April 2017 interruption are visualised in Figure 3.11. 

 

Figure 3.11 Graphical representation of interrupted time series analysis examining the effect of 

an assumed interruption prior to April 2017 (vertical dotted line) on Southampton 

city clinical commissioning group GP monthly referrals to (A) general and acute 

speciality outpatients at University Hospital Southampton (UHS) and (B) UHS 

hepatology outpatients. Solid lines indicate modelled trend. 

 

I sought advice from the Hampshire and Isle of Wight (HIOW) integrated care board (ICB) 

analytical team to clarify the reason for the April 2017 change. ICBs replaced CCGs in 2022 with 

the HIOW ICB replacing both SCCG and WHCCG. The ICB advised that that based on their 

historical annual referral data the change was a consequence of commissioning changes in 
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three specialties (neurology, rheumatology and dermatology). There was no commissioning 

change affecting hepatology referrals.  

The MAR data used to examine referrals from G&A specialities does not provide individual 

speciality data. In view of this I excluded the pre-April 2017 data to perform the ITS analysis for 

G&A specialities. Adjustment for seasonality was achieved by including the month of December 

as a binary variable in the regression model.  

This ITS analysis indicated that monthly SCCG referrals to G&A specialities had a flat trend prior 

to SLP implementation. The SLP implementation was not associated with any step or slope 

change in this trend. A non-significant downward trend prior to SLP implementation was 

observed, estimated at a 1.1% decrease in referrals per month (IRR 0.989, 95% CI 0.971-1.008, 

P=0.249). Following the SLP, SCCG referrals continued to demonstrate a non-significant 

downward trend estimated at 0.1% decrease in referrals per month. This equates to a 1% (CI -

0.9% to 2.9%, p=0.285) non-significant increase in the trend slope after the SLP. This is 

visualised in Figure 3.12.  

 

Figure 3.12 Graphical representation of interrupted time series analysis examining impact of the 

Southampton primary care liver pathway (SLP) on Southampton City CCG monthly 

GP referrals to UHS general and acute speciality outpatients. Solid red lines indicate 

modelled trend; dotted red line shows modelled counterfactual trend; vertical 

dotted line marks the implementation of the SLP; grey shaded area indicates post-

SLP period  
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3.3.3.3 Community Fibroscan® clinic sensitivity analysis 

When treating community Fibroscan® clinic attendances as referrals to UHS hepatology the 

results of ITS and CITS analyses are different to the main analysis. In the ITS analysis there is no 

longer a significant slope effect seen (IRR 0.99, 95% CI 0.97-1.01, p=0.162) but the level change 

is now significant (IRR 0.73, 95% CI 0.59-0.91, p=0.005). In the CITS analysis there were no 

statistically significant effects seen and visually the trend line post SLP implementation in 

SCCG resembled that of WHCCG as shown in Figure 3.13. Table 3.4 shows the results of the 

community Fibroscan® clinic sensitivity analysis. Pre-intervention trends and WHCCG trends 

are not included in the table as they are the same as in the main analysis. Using April 2017 as 

the start of the time series as done in the other sensitivity analysis (section 3.3.3.2) produced 

very similar findings (see Appendix E). 

 

Figure 3.13 Graphical representation of controlled interrupted time series analysis examining 

impact of Southampton primary care liver pathway (SLP) on Southampton city CCG 

(SCCG) monthly referrals to University Hospital Southampton (UHS) hepatology 

outpatients using West Hampshire CCG (WHCCG) monthly referrals as a control 

with community Fibroscan® clinic attendances treated as a referral to UHS 

hepatology. Solid red lines indicate modelled trend in SCCG; Solid blue lines 

indicate modelled trend in WHCCG; vertical dotted line marks the implementation 

of SLP; grey shaded area indicates post-SLP period  
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Table 3.4 Results of controlled interrupted time series sensitivity analysis where community 

Fibroscan® clinic attendances are incorporated into overall referrals to hepatology 

 IRR main analysis IRR community 
Fibroscan® 
sensitivity 

analysis 

95% CI for 
sensitivity 

analysis 

p-value for 
sensitivity 

analysis 

Slope change SCCG 0.97 0.99 0.92 – 1.01 0.063 

Slope change SCCG vs WHCCG 0.96 0.98 0.95 – 1.00 0.083 

Level change SCCG 0.83 0.73 0.59 – 0.91 0.005 

Level change SCCG vs WHCCG 0.98 0.87 0.63 – 1.20 0.392 

SCCG, Southampton City Clinical Commissioning Group; WHCCG, West Hampshire Clinical 
Commissioning Group; IRR, incidence rate ratio; CI, confidence interval 
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3.4 Discussion 

3.4.1 Summary of main findings 

The work in this chapter aimed to establish the effect of the implementation of the Southampton 

primary care liver pathway (SLP) on referrals to University Hospital Southampton (UHS) 

hepatology outpatients.  

I have shown that the implementation of the SLP was associated with a statistically significant 

reduction in new referrals to UHS hepatology outpatients from Southampton City CCG (SCCG) 

GPs over the post implementation period. This reduction was a result of a gradual decrease in 

monthly referrals following SLP implementation. This finding remained when accounting for any 

changes seen over the same time period in a control group where the SLP was not implemented 

– the geographically adjacent West Hampshire CCG (WHCCG). In WHCCG there was no 

significant change in GP referrals associated with the implementation of the SLP in SCCG.  

I performed three further analyses to explore the finding of a reduction in new referrals to UHS 

hepatology. Firstly, I found that there were on average more ELF tests conducted per month by 

SCCG GPs following implementation of the SLP compared to prior, although this difference was 

not statistically significant. This would suggest the reduction in new referrals post-SLP 

implementation was not a consequence of a reduction in GP testing.  

Secondly, I conducted a sensitivity analyses using a control outcome – SCCG GP referrals to 

general and acute (G&A) specialities at UHS. This analysis used a reduced pre-implementation 

time period as the MAR time series data prior to April 2017 were not equivalent due to a 

commissioning change of three G&A specialities (neurology, rheumatology and dermatology). A 

separate ITS analysis indicated this change affected referrals to G&A specialities but not 

referrals to hepatology. This corroborated information from the ICB that the commissioning 

change did not concern referrals to hepatology and supports the use of the longer time series 

from April 2016 in the main ITS analysis.  

The control outcome sensitivity analysis revealed a non-significant downward trend in referrals 

to G&A specialities prior to SLP implementation and a non-significant slope change 

corresponding to an increased monthly rate of referrals to G&A specialities following the SLP 

implementation. This suggests the change in hepatology referrals is not a reflection of a change 

in referrals to all G&A specialities and supports the suggestion that the SLP caused the 

reduction in hepatology referrals.  

The third sensitivity analysis attempted to isolate the effect of the community Fibroscan® clinic 

by treating referrals for Fibroscan® without onward hepatology referral as referrals to UHS 



Chapter 3 

91 

hepatology. This analysis showed the same direction of slope and level changes as the main 

analysis (see Table 3.4) but these were not statistically significant. This suggests that the 

community Fibroscan® clinic was fundamental in achieving the observed reduction in referral 

trend following SLP implementation. 

3.4.2 How this compares to other literature 

To my knowledge, published literature examining the impact of a primary care liver pathway on 

referrals to outpatients is limited to two studies.(175) One study of a non-alcoholic fatty liver 

disease (NAFLD) primary care pathway in London noted that number of referrals per year to 

hepatology for suspected NAFLD almost doubled following the pathway’s implementation.(175) 

A potential explanation for the apparent difference in change in referrals between this study and 

my work is that trend was not examined in the London study.(186) As such it is possible the 

observed increase in referrals was the continuation of a pre-existing trend and not a 

consequence of the pathway implementation. The second study was of ‘intelligent liver function 

testing’(iLFT) - a primary care liver pathway in Scotland that incorporated automated extended 

testing of blood samples and an automated management plan and referral recommendation for 

GPs requesting liver blood tests. The study found a significant increase in referrals to secondary 

care from GP practices using the pathway compared to GP practices’ usual care.(102) Arguably 

it is unsurprising that a pathway providing individualised referral recommendation to GPs led to 

an increase in referrals. The SLP provides general guidance to GPs on tests to request and how 

they should be actioned but requires GP to know of and recall this guidance, rather than provide 

individualised instruction for a given patient. It is possible that GPs may not have requested 

advised tests or action tests as advised. There is suggestion of this in my study given that there 

were fewer referrals (n=922) than there were patients with an ELF test result >9 (n=1,139) post 

SLP implementation. However, to say this indicates GPs were not actioning tests as advised 

makes a number of assumptions such as the ELF test was done for the correct indication and 

that patients were suitable and willing to be referred. These assumptions cannot be known from 

the data. 

The SLP incorporates two stage community fibrosis assessment, namely an ELF test and a 

Fibroscan® if the ELF result is greater than 9. The sensitivity analysis in which referrals for 

Fibroscan® without onward hepatology referral were treated as referrals to UHS hepatology did 

not find a significant change in monthly referral trend associated with SLP implementation. This 

may indicate that the significant change seen in the main analysis is driven by the two stage 

community fibrosis assessment. This is supported by other studies that have shown two stage 

fibrosis assessment (as compared to single fibrosis assessment) results in fewer referrals to 

hepatology outpatient clinics (207,208) and is cost-effective(176). Only one of these utilised 
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Fibroscan® in a pathway specifically for patients with type 2 diabetes.(207) My work therefore 

builds on to this existing evidence as the SLP applies to any patient in primary care with 

potential liver disease in addition to incorporating Fibroscan®. Furthermore, by showing there 

was a potential reduction in secondary care workload associated with the SLP this work 

indicates that a pathway such as the SLP can fit within the existing capacity of secondary care 

hepatology services. 

3.4.3 Strengths and limitations 

The strength of this study lies in the natural experiment methodology that by definition 

necessitates a comparative design.(183) The use of ITS analysis provided this comparative 

design through the creation of a counterfactual for comparison. The incorporation of trend 

through ITS analysis addresses any potential maturation bias (i.e. that referrals were already 

changing) and controls for any characteristics that do not change, or only change slowly, over 

time such as population size or levels of deprivation.(198) I was able to strengthen this work by 

conducting a controlled ITS analysis, which mirrored the findings of the ITS and as such adds 

validity to the result and further supports the argument that the SLP caused the effect 

seen.(198) The addition of a control groups means any time-varying confounders that may affect 

the outcome for both groups, such as another intervention occurring around the same time as 

the SLP, are controlled for.(198)  

The findings of this work support the argument that the SLP caused a reduction in monthly 

referrals to UHS hepatology. However, it is a retrospective observational study and as such 

there remains the potential for unmeasured confounding.(179) For it to be argued the SLP did 

not cause the reduction in referrals there would have to be unknown confounding that either 1) 

caused the reduction in referrals from SCCG or 2) suppressed a reduction in referrals from 

WHCCG. A theoretical explanation for the latter could be a floor effect in WHCCG i.e. that there 

is a conceptual ‘minimum’ number of monthly referrals.(184) If WHCCG was at this level then 

an unknown confounder that reduced referrals in both areas would only have influenced SCCG. 

Going against the presence of such a confounder was the upward direction of the slope change 

in WHCCG, although this was not significant. Additional discussions had with the hepatology 

consultant SLP pathway lead and creator, as well as the wider UHS hepatology team, did not 

reveal any other interventions occurring around the same time that may explain a change in 

referrals in either CCG.  

The idea of a floor effect in WHCCG relates to the potential limitation in using WHCCG as a 

control group. The two areas are similar in terms of liver services as discussed but cover 

different populations. Evidence of a difference between the two areas is suggested in the 
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analysis by the significant difference seen in the pre-intervention trends between areas, known 

as the absence of the parallel trend.(209) The reason for the different pre-existing trends is 

unclear. Whilst the use of location-based controls for CITS analysis is well recognised,(198) the 

absence of parallel trend challenges the assumption made in the CITS that the SLP would have 

the same effect if implemented in WHCCG and therefore its suitability as a control group. 

However, the findings of effect were the same for the ITS analysis as for the CITS analysis and so 

I do not believe the use of WHCCG as a naturally occurring control group has weakened the 

findings.(188) The nature of a true natural experiment means an ideal control group (as would be 

expected in an RCT) is often not available. 

If it is assumed the SLP caused the reduction in monthly referrals, then it is interesting to 

consider why. My analysis does not look for a mechanism but the sensitivity analysis of the 

Fibroscan® clinic indicates this was a key aspect. However, many other reasons could be 

suggested. For example, I described how post-implementation there were meetings between 

SCCG GPs and UHS hepatology consultants. These meetings were about the pathway but 

would have also been educational and may have themselves led to more efficient practice 

irrespective of the pathway itself. The benefits of complementary qualitative evaluation in 

natural experiments are recognised(177) and a qualitative study exploring the experience of 

users of the SLP (GPs, patients and members of the hepatology team) could have provided 

understanding of mechanisms of pathway effect. However, this would be better done 

prospectively to minimise recall bias, something not possible given the retrospective nature of 

this work.(210)  

There are also many other uncertainties about the impact of the pathway that are not addressed 

in this study, for example the impact on patients and GPs themselves. With regards GPs, it is not 

known from my work whether the observed effect of the SLP was universal for all exposed i.e. 

SCCG GP practices. As is common in ITS studies, the referral data I utilised was aggregated and 

so sub-group analysis was not possible.(211) Undertaking subgroup analysis of, for example, 

referring GP practice (or clusters of practices) would have allowed examination of effect across 

GP practices and potentially furthered understanding of the SLP’s impact.  

The focus of this evaluation was to assess impact on secondary care workload, given what has 

been seen in other studies. Although my work indicated a reduction in referrals, this is only 

desirable (from a clinical perspective) if it reflects a reduction in unnecessary referrals. An 

increased proportion of appropriate referrals following implementation of a community liver 

pathway has been demonstrated.(175) Assessment of appropriateness was not undertaken in 

my work and reflects the limitation that the clinical impact of the SLP was not evaluated. It 

should be noted that determining what represents an appropriate referral is not easily defined or 
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standardised. As an example, an appropriate referral in a published NAFLD pathway evaluation 

was defined as one in which the patient was deemed to have advanced fibrosis or cirrhosis as 

assessed through a composite clinical evaluation of each referred patient’s case record 

performed by expert hepatologists.(175) The time to undertake this level of assessment is 

beyond what I could achieve in my PhD, would have required additional ethical approval, and 

needed more individual level data. 

3.5 Conclusion 

The Southampton liver pathway represents a complex intervention with multiple interacting 

components and potential effects. I have shown that implementation of the SLP is associated 

with a decrease in monthly new referrals from SCCG GPs to hepatology outpatients services 

and that the use of community Fibroscan® assessment may be a key component of the SLP in 

achieving this. The use of ITS analysis accounts for pre-existing trends and the further use of 

WHCCG to conduct a controlled ITS analysis accounts for unknown confounders affecting both 

SCCG and WHCCG. In conjunction this strengths the argument that the SLP caused the 

decrease in referrals seen.  

3.6 Next steps 

Through conducting this work I have gained much greater understanding of the current 

community liver pathway context in which my complex intervention is intended to exist. I 

acquired knowledge of who are key players in one such pathway – the Southampton Liver 

pathway – and have utilised this knowledge to identify and engage key stakeholders with further 

work in this PhD as described in Chapter 5 and Chapter 6.  

This chapter has also demonstrated the well-recognised challenge of evaluating a complex 

intervention given potentially multiple interacting components and effects. It has enhanced my 

understanding of natural experiment methodology that can be considered where a randomised 

control trial may not be possible, as is often the case for complex interventions.(159) Within this 

methodology I have learnt a specific method of analysis – interrupted time series – that I can 

consider for use in future evaluation of the intervention I develop. This is discussed in Chapter 7. 
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Chapter 4 Barriers and facilitators experienced in 

delivering alcohol screening and brief interventions 

in community pharmacy: a qualitative evidence 

synthesis 

4.1 Introduction to chapter 

This chapter describes the second work package of my PhD. This is a qualitative evidence 

synthesis examining the barriers and facilitators experienced in the delivery of alcohol screening 

and brief interventions in community pharmacy. The work reflects the complex intervention 

development key actions of ‘reviewing published research evidence’, ‘understanding context’ 

and ‘drawing on existing theories’. The synthesis has been peer reviewed and published in the 

International Journal of Pharmacy Practice.(212) The publication is included in Appendix O. 

4.1.1 Background and rationale 

Alcohol screening and brief intervention (SBI) is internationally recognised as a way to identify 

and reduce alcohol harm. (77) SBI incorporates an assessment of a person’s alcohol use using 

a recognised alcohol screening tool, feedback of the result and - if identified to be drinking at 

risk – provision of advice to encourage reduction in alcohol use.(73) As discussed in section 

1.4.2 evidence of effectiveness of SBI in primary care in reducing alcohol consumption has been 

well demonstrated but the evidence for effectiveness of SBI in community pharmacy is limited, 

having only been examined in one published RCT by Dhital et al.(135) This study did not find a 

significant difference in primary outcome (change in AUDIT score at 3 months) between or 

within the intervention and control groups but a secondary outcome found a statistically 

significant decrease in alcohol consumption (determined by the change in AUDIT-C score at 3 

months) in both groups.(135) Observing an effect in both intervention and control groups was 

similarly seen in a large primary care RCT of alcohol brief interventions.(60) This may be 

explained by the process of alcohol screening and simple feedback having active components 

to change alcohol drinking behaviour as described in section 1.4.2. 

Although there is limited evidence demonstrating the effectiveness of SBI delivered in 

community pharmacy, there is a greater body of evidence demonstrating its feasibility and 

showing patients drinking at risk can be identified and given advice in community pharmacy (see 

Table 1.4 in section 1.5.3). Identifying people drinking at risk (and providing advice) is 
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synonymous with identifying people at risk of ArLD and as such anticipated to be incorporated 

into the complex intervention being developed in my PhD.  

When considering the practice of SBI in primary care, despite evidence of effectiveness, it is 

recognised that implementation of SBI into routine practice has been limited.(213) Research 

using household survey data of 15 252 adults in England found 50% of people who smoked 

recalled receiving a smoking intervention in the last 12 months when visiting their GP as 

compared to 6.5% of people who drank excessively receiving an alcohol intervention.(214) 

Syntheses of qualitative research have been conducted to understand the barriers and 

facilitators to implementing SBI in primary care, which can subsequently inform design, delivery 

and commissioning.(215–218) Notably, and as seen with effectiveness reviews, SBI in the 

pharmacy setting has not been examined in these reviews.  

As such there is an evidence gap in understanding the barriers and facilitators to undertaking 

SBI in community pharmacy. Gaining an in depth understanding of these can directly inform the 

design of my complex intervention in order that barriers are addressed and facilitators utilised. 

4.1.2 Aim 

The aim of this qualitative evidence synthesis is to examine what barriers and facilitators are 

experienced in delivering alcohol screening and brief intervention in community pharmacies, 

directly addressing objective two of my PhD.  
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4.2 Methods 

The purpose of the synthesis is to gain an in depth understanding of individuals’ experiences of 

alcohol screening and brief intervention in community pharmacy in order to apply these findings 

to the design of my complex intervention. Using a qualitative evidence synthesis as part of 

complex intervention development is recognised practice, as indicated in WHO commissioned 

guidance.(219)  

4.2.1 Overview of qualitative evidence synthesis 

A qualitative evidence synthesis is a systematic review that uses a transparent and systematic 

process to bring together findings from primary qualitative research relating to a specific topic 

or focus in order to gain new or better understanding of a phenomenon.(220,221) Other terms 

are used interchangeably, including ‘qualitative systematic review’, ‘qualitative meta-

synthesis’, and ‘qualitative research synthesis’ but qualitative evidence synthesis is the 

preferred term used in Cochrane guidance.(220)  

Qualitative evidence synthesis incorporates many different approaches with over 30 different 

methods recognised.(222) Three approaches dominate: thematic synthesis, framework 

synthesis and meta-ethnography.(220) These are now briefly described through reference to 

relevant publications as well as from my own learning attained through attendance at Cochrane 

qualitative evidence synthesis learning webinars.  

4.2.1.1 Common methods of qualitative evidence synthesis 

Thematic synthesis uses an inductive three stage process to synthesis having been developed 

by Thomas and Harden when conducting a review of barriers and facilitators to healthy eating 

amongst children.(223) The three stages described are: 1) open coding of each study’s findings; 

2) development of descriptive themes through grouping of codes; 3) generation of analytical 

themes that go beyond the content of the original studies.(224)  

Framework synthesis uses a five stage process that comes from framework analysis, a more 

deductive method developed for the analysis of primary qualitative data.(225) The five stages 

are: 1) familiarization with the evidence base; 2) framework selection, in which a suitable 

framework is developed or identified (e.g. an established theory or conceptual framework); 3) 

indexing, which incorporates the searching and screening of studies and subsequent extraction 

of data from each study and coding it using the framework; 4) charting, where distilled 

summaries of the evidence are charted and themes derived; 5) mapping and interpretation 

where the derived themes are considered against the research question.(223,226) 
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Meta-ethnography was developed in the 1980s and is recognised as one of the earliest 

developed methods for qualitative evidence synthesis.(220) It is recognised as a highly 

interpretative and complex method of qualitative evidence synthesis incorporating seven steps: 

1) getting started i.e. deciding the focus of the review; 2) deciding what is relevant, which is a 

process of further defining and refining the focus of the synthesis (including searches); 3) 

reading (and re-reading) of the studies; 4) determining how the studies are related; 5) translating 

the studies into each other, examining similar and opposing concepts from second order 

constructs of included studies; 6) synthesising translations; 7) expressing the synthesis, which 

is typically as a new model, theory or conceptual framework.(220,223)  

4.2.1.2 Selecting a qualitative evidence synthesis method 

Guidance on choosing a qualitative evidence synthesis method had been produced by the 

Integrated Health Technology Assessment for Evaluating Complex Technologies (INTEGRATE-

HTA) project.(227) This project produced seven criteria to guide selection of method: review 

question, epistemology, time, resources, expertise, audience, type of data – forming the 

acronym ‘RETREAT’.(228) The requirements of each of the three discussed methods of 

qualitative evidence synthesis according to the seven RETREAT criteria is shown in Table 4.1. 

 

Table 4.1 Requirements of the three common methods of qualitative evidence synthesis 

according to RETREAT criteria (adapted from(227)) 

RETREAT criteria Requirement(s) of qualitative evidence synthesis method 

 Thematic synthesis Framework synthesis Meta-ethnography 

Review question Defined Defined Emerging or negotiable 

Epistemology 

Epistemology of included 
studies not important. 
Method aligns with a more 
realist epistemology. 

Epistemology of included 
studies not important. 
Method aligns with a more 
realist epistemology. 

Studies should have similar 
epistemological stance. 
Method aligns with an 
idealist/relativism 
epistemology. 

Time needed Less time intensive Less time intensive More time intensive 

Resources 
Can use comprehensive or 
purposive sampling of 
papers 

Comprehensive sampling 
of papers 

Purposive sampling of 
papers 

Expertise Lower level of qualitative 
expertise needed 

Lower level of qualitative 
expertise needed 

High level of qualitative 
expertise needed 

Audience(s)  

Academics, designers of 
interventions, policy 
makers, practitioners, 
commissioners of research 

Academics, designers of 
interventions, policy 
makers, practitioners, 
commissioners of research 

Academics and 
commissioners of research 

Type of data 

Does not require 
conceptually rich or thick 
data 
Can be used with large 
numbers of studies 

Does not require 
conceptually rich or thick 
data 
Can be used with large 
numbers of studies 

Requires conceptually rich 
and thick data 
Not suitable for large 
numbers of studies 

RETREAT - review question, epistemology, time, resources, expertise, audience, type of data 
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As a PhD student developing research skills I did not consider meta-ethnography a suitable 

method for my qualitative evidence synthesis given it requires a high level of qualitative 

research expertise. This was also coupled with my knowledge of existing relevant studies that 

lacked detail of context and description of SBI and as such an anticipated lack of ‘thick’ data 

required for meta-ethnography. Additionally, my qualitative evidence synthesis aims to inform 

intervention design - as well as inform practice - neither of which meta-ethnography is 

considered to be suited for. 

In contrast, these factors are suitable for either a thematic synthesis or framework synthesis 

approaches. Recognised disadvantages of framework synthesis are the potential to force data 

into the framework, thereby overlooking findings in the data, and also that the framework 

selected may be found to be unsuitable for the data once the synthesis is underway.(220) To 

avoid these potential issues I chose a thematic synthesis approach a priori. However, as 

discussed in ‘data analysis’, this was revised to a framework synthesis approach. This is not out 

of keeping with advised practice, with guidance advocating that the choice of approach may not 

be finalised until the papers for inclusion have been identified and the data within them 

known.(220) 

4.2.2 Protocol 

Prior to developing a search strategy, I created a review team consisting of my three supervisors, 

a gastroenterology specialty registrar (Dr Helen Stone) and a fellow PhD student with personal 

experience of conducting a qualitative evidence synthesis (Dr Qian Tan). I created a review 

protocol that was discussed, revised and agreed by the team. The protocol has been published 

on PROSPERO (CRD42021284130).(229) 

4.2.3 Search strategy and inclusion/exclusion criteria 

To develop my search strategy and describe the criteria for study selection I utilised the ‘setting, 

perspective, intervention, comparison, evaluation’ or ‘SPICE’ framework.(230) Table 4.2 shows 

search terms (identified through my wider reading of the evidence base) and the study inclusion 

and exclusion criteria mapped against the components of the SPICE framework. 

I developed a comprehensive search strategy using the search terms in Table 4.2 with the help 

of an experienced research librarian to identify all relevant studies. This was initially done for the 

Medline® database (searched using Ovid®) to optimise the strategy before adapting for other 

databases. The databases selected for searching were MEDLINE®, Embase, Cumulative Index to 
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Nursing and Allied Health (CINAHL) and PsycINFO as this is recommended in the Centre for 

Reviews and Dissemination (CRD) guidance for undertaking reviews in healthcare.(231)  

The search terms were refined by applying truncation and proximity operators. Those terms 

relating to evaluation were removed as these excessively narrowed results, which I assessed by 

checking if known studies were included in the search results. Medical Subject Headings 

(MeSH) were identified by mapping the search terms to subject headings using Ovid. The 

developed search strategy for Medline was then adapted for use with the other databases, 

which including identifying subject headings specific for the database being searched. The final 

search strategy used is provided in Appendix F. 

Searches were conducted in October 2021 and limited to publication from January 2003 

onwards. This date was chosen to obtain contemporary findings as 2003 marks the publication 

of ‘A Vision for Pharmacy in the New NHS’ by the Department of Health in England.(232) There 

were no language or country exclusions imposed. I also manually searched reference lists of 

included studies for relevant studies.  

Papers eligible for inclusion were qualitative or mixed-method studies (where qualitative data 

were presented) published in peer-reviewed journals. Grey literature including conference 

abstracts, commentaries, book chapters, PhD theses, and reports was excluded. 

4.2.4 Data screening and extraction 

Results of searches were transferred first into Endnote reference management software 

(version 20.2), de-duplicated and then imported into Rayyan.(233) I performed initial title 

screening and then myself and Dr Helen Stone (HS) independently screened included abstracts. 

Disagreement at abstract level resulted in the study being included at the full text review stage. 

HS and I then independently screened the full-text articles. Any disagreements were resolved 

through discussion and where disagreement was not met a final decision was made by my 

supervisor Dr Kinda Ibrahim (KI) who is an experienced qualitative researcher.  

I extracted study characteristics into a Microsoft word (Microsoft 365 version 2301) data 

extraction template that I created for the review. Information extracted included: study title, 

authors, year of publication, country, study design, study aim, qualitative data collection and 

analysis method(s), number of participants in qualitative work, type of participant(s), details of 

alcohol screening and brief intervention.  
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Table 4.2 Search terms and inclusion and exclusion criteria according to the SPICE framework 

that were used in my qualitative evidence synthesis  

SPICE component Search terms Inclusion criteria Exclusion criteria 

Settings 

Pharmacy 
Pharmacies 
Pharmacist(s) 
Chemist(s) 
Community 
Communities 

Alcohol SBI conducted in 
community pharmacy in 
any country 

SBI not conducted in 
community pharmacy 

Perspectives  
(participants/population) 

Pharmacy user(s) 
Service user(s) 
Staff 
Pharmacist(s) 
Pharmacy staff 
Pharmacy technician(s) 
Pharmacy assistant(s) 
Stakeholder(s) 
Policy maker(s) 
Public 

Any of: 
Community pharmacy 
staff 
Community pharmacy 
users 
Pharmacy policymakers 
Pharmacy commissioners 

 

Intervention 

Alcohol screening  
Alcohol assessment 
Alcohol identification 
Alcohol intervention 
Alcohol service 
Brief intervention 
Brief advice 
ABI 
IBA 
SBIRT 
SBI 

Any alcohol SBI delivered 
by pharmacy staff to 
customers. Alcohol 
screening defined as an 
assessment of an 
individual’s alcohol 
consumption (with or 
without using a screening 
tool) that identifies their 
level of risk of alcohol-
related problems. Brief 
intervention defined as 
‘practices that aim to 
identify a real or potential 
alcohol problem and 
motivate an individual to 
do something about 
it’.(74)  

Studies where an 
intervention has not 
been delivered will be 
excluded 

Comparison N/A N/A N/A 

Evaluation 

Qualitative 
Experience(s) 
Perspective(s) 
Attitudes(s) 
Feasibility 
Barrier(s) 
Enabler(s) 
Facilitator(s) 
Interview(s) 
Focus group(s) 
Observation(s) 

Phenomena of interest are 
perspectives, attitudes 
and experiences of 
participants regarding the 
feasibility, acceptability 
and barriers and 
facilitators to 
implementing alcohol 
screening and brief 
intervention in community 
pharmacy 

Studies where data 
were only analysed 
quantitively 

SBI, screening and brief intervention, SPICE, setting, perspectives, intervention, comparison, evaluation 
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Dr Qian Tan (QT) and I independently extracted relevant data from the results and discussion 

sections of the included studies. Data related to experiences of SBI delivery were extracted 

regardless of whether terms barrier or facilitator were used. This included first order constructs 

(quotations from participants) and second order constructs (interpretation of authors). The 

extracted data were compared between myself and QT and any differences in extraction 

discussed and agreed. I then imported these data into NVivo (release 1.0) for analysis. 

4.2.5 Quality Appraisal 

The practice of quality appraisal in quantitative systematic reviews is well established but its 

practice in qualitative evidence synthesis has no clear consensus. Reasons for this appear 

threefold. Firstly, there is debate over the value of critically appraising qualitative research given 

its basis in a constructivist paradigm, although guidance advocates the practice and it is 

performed in the majority of qualitative evidence syntheses.(234–236) Secondly, accepting that 

appraisal is recommended practice, there is uncertainty around what criteria (and which tools) 

should be used to appraise studies. This has been highlighted by a review of critical appraisal 

tools for qualitative research that identified 102 different published tools.(235) Finally, there is 

no consensus about how the result of quality appraisal should be used in terms of whether 

studies should be excluded based on their assessed quality. This partly reflects an absence of 

agreed quality thresholds.(234)  

Considering the above, I did undertake quality appraisal but given the absence of consensus on 

whether this should affect inclusion I did not exclude studies based on their quality appraisal. 

To appraise the quality of included studies I used the Critical Appraisal Skills Programme (CASP) 

critical appraisal checklist for qualitative research.(237) The CASP checklist is a widely used 

tool in qualitative evidence synthesis (including by members of the review team) and regarded 

as being easy to use. Additionally, it is suitable for assessing studies that have used any 

qualitative methodology – relevant as I did not impose any restriction of qualitative methodology 

– and the 10 CASP questions incorporate the domains recommended by Cochrane guidance to 

assess qualitative research quality.(234)  

The included studies were independently appraised using the CASP checklist by myself and KI. 

Each question in the checklist could be answered ‘yes’, ‘no’ or ‘uncertain’. One point was 

assigned for every ‘yes’ response so that each study received a score out of 10. I created a 

recording tool using Microsoft excel (Microsoft 365 version 2301) in which KI and I independently 

entered the response for each of the 10 CASP questions for each included study. 

Disagreements in responses were resolved by discussion to form an agreed quality assessment 

for each study. 
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4.2.6 Data Analysis 

As described above I initially undertook a thematic synthesis approach. This first involved 

inductively open coding the extracted data. KI and I separately coded the data from two studies 

with this coding discussed and a coding manual agreed. I subsequently applied the coding 

manual to subsequent studies and held regular meetings with KI to discuss new codes. If new 

codes were generated when analysing a study, the coding manual was updated and previously 

analysed studies were re-analysed and re-coded if indicated. Codes were also iteratively 

revised throughout. Following the thematic synthesis approach, descriptive themes were 

developed and discussed at meetings with KI. I found it difficult to attain descriptive themes 

that did not overlap and consequently found I could not form clear analytical themes. This 

reflected my learning from Cochrane qualitative evidence synthesis webinars that highlighted 

this phase of thematic synthesis as being the most difficult for inexperienced qualitative 

researchers.  

In the process of theme development and in discussions with KI the concepts of capability, 

opportunity and motivation were evident in the data. Additionally, the included studies largely 

described influences on individual’s behaviour around delivering (or engaging with) alcohol SBI. 

This led me to examine literature around the capability-opportunity-motivation model of 

behaviour (COM-B model).  

4.2.6.1 Overview of the COM-B model 

The COM-B model is a model of behaviour describing three components that an individual 

requires in order to undertake a behaviour, namely the capability, the opportunity and the 

motivation. All three are required for a behaviour to occur and each have equal importance in 

determining behaviour.(238) The three components also exert influence on each other, with 

capability and opportunity influencing motivation, motivation influencing capability, and the 

undertaking of a behaviour can subsequently also influence each component. The model and 

the interactions of components are shown in Figure 4.1. 
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Figure 4.1 The COM-B model of behaviour. Arrows indicate how different components of the 

model influence each other 

 

Each of the three components can be sub-classified into two more refined components: 

capability into physical or psychological; opportunity into environmental or social; motivation 

into automatic and reflective. Definitions of each component and subcomponent are provided 

in Table 4.3 as adapted from various sources. (238–241) 

4.2.6.2 Application of COM-B  

On review of the COM-B model literature, it appeared a good fit for the data. I therefore adapted 

my synthesis approach to a framework synthesis. I utilised a simple framework using the 

components of the COM-B model applied to SBI as shown in Table 4.3. I mapped the codes 

against each COM-B component in discussion with KI. The inductive coding already performed 

meant that relevant data would not be missed or forced into the framework, a potential issue 

when conducting a framework synthesis.(220) I found the codes could be mapped to each 

COM-B component with no codes being mapped to more than one component. Sub-themes 

were inductively derived within each component that served as an overarching theme. These 

themes and sub-themes were charted to form summaries of the evidence and examined to 

describe the barriers and facilitators within each theme. Links within and between themes were 

examined through the lens of the COM-B model. Discussion with KI were held throughout this 

process of theme development. 
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Table 4.3 Component and subcomponents of the COM-B model, their definitions and adapted 

definition for the framework synthesis 

Component Definition Subcomponent Definition Component 
definition applied 

in synthesis 

Capability 
Abilities and 
attributes of a 
person 

Psychological 
Capability involving a person’s 
mental functioning such as 
knowledge or memory 

Staff or customer 
psychological or 
physical attributes 
that influence 
alcohol SBI 
delivery 

Physical 
Capability involving a person’s 
physical functioning such as 
strength or dexterity  

Opportunity 
Factors that lie 
outside of an 
individual 

Physical 
Opportunity involving 
inanimate parts of the 
environment and time  

Factors that lie 
outside the 
individual (staff or 
customers) that 
influence alcohol 
SBI delivery 

Social 
Opportunity involving other 
people and organisations such 
as social and cultural norms 

Motivation 

All the cognitive 
processes that 
energise and 
direct behaviour 

Automatic 
Motivation involving 
instincts/emotions/habits 

Staff or customer 
mental processes 
that influence 
delivery of alcohol 
SBI 

Reflective 
Motivation involving conscious 
thought processes (plans and 
evaluations) 

SBI, screening and brief intervention 

 

4.2.7 Reflexivity 

This qualitative evidence synthesis was my first experience of conducting qualitative research. I 

am a specialty registrar in gastroenterology and hepatology by background. As a clinician, my 

training and experience in research prior to undertaking my PhD has been dominated by a 

positivist paradigm. This encompasses the view that there is one truth that can be measured 

and known through experimentation. In the conduct of this synthesis, I took an inductive 

approach to data analysis in keeping with a constructivist paradigm. I found this move from my 

prior experience in positivist paradigms to a constructivist one difficult, finding myself 

conceptually looking for a ‘correct’ answer in the early stages of the analysis. However, the 

close supervision of my experienced qualitative supervisor (KI) helped address this and develop 

my analysis to ensure it was an accurate interpretation of the data.  

I found – as is a recognised challenge in thematic synthesis – that I could not develop clear 

analytical themes. I believe my prior exposure as a clinician to a positivist paradigm was part of 

the reason for this, meaning an inductive approach did not come naturally to me. However, the 

regular discussion of theme development with KI resulted in identifying the COM-B model as a 
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framework. In selecting the COM-B model I also considered the related theoretical domains 

framework (TDF). The TDF represents a synthesis of behavioural change theories that provides a 

theoretical lens to view the different influences on behaviour. It was developed to provide 

healthcare researchers and practitioners an accessible framework to help identify determinates 

of behaviour change in relation to implementing evidence based practice.(242) It has since been 

revised and extended to be applicable to patient and general population behaviours.(243,244) 

The TDF consists of 14 different domains that can provide a more detailed understanding of the 

COM-B model, in particular the reflective motivation and psychological capability 

subcomponents.(244) I initially tried the TDF as a framework but I found that many codes could 

be mapped to multiple domains, making my further analysis and interpretation difficult due to 

overlapping concepts. This led to using the broader COM-B model components. However, my 

attempt to utilise TDF improved my analysis as it gave me greater understanding of the COM-B 

model. This is evidenced by the peer review of the synthesis when submitted for publication, 

with one reviewer commenting ‘The authors should be commended on such a great COM-B 

analysis’. 

Criticism of a framework approach is that data may be forced into the framework and that 

knowledge of the framework may influence data extraction and analysis, creating a more 

deductive approach.(220) However, my immersion with the data and the initial thematic 

synthesis work was done without knowledge of the framework so this influence was minimised. 

Additionally, the multiple discussions held with my supervisor during analysis ensured my 

approach remained inductive and data was not forced into the framework.  
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4.3 Results 

4.3.1 Included articles 

A total of nine articles were included in this review. The PRISMA flow diagram(245) of the study 

screening process is shown in Figure 4.2. Details of the included studies are shown in Table 4.5. 

Studies were conducted in either the UK (n=7) or Australia (n=2). Five of the studies were 

qualitative and four of the studies were mixed methods with qualitative components. The 

qualitative methods were interviews (n=7) or focus groups (2) with two studies also conducting 

observation. SBI was delivered as a research activity (i.e. requiring participant consent) in three 

of the studies, as a formal pharmacy service in four studies either as part of a pilot (n=3) or 

already commissioned service (n=1), or as part of routine care in two studies. The total number 

of participants in all of the studies was 133: 78 pharmacy users, 51 pharmacists, 4 pharmacy 

support staff. Observation was conducted in 10 pharmacies across two studies for a combined 

total of 181 hours. 
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Figure 4.2 PRISMA flow diagram illustrating the study selection process 

4.3.2 Quality Appraisal 

The results of the quality assessment using the CASP checklist are shown in Table 4.4. The 

scores ranged from 3 to 9 with the majority of the studies scoring 6 or more. None of the studies 

discussed reflexivity and as such were assessed as not adequately considering the relationship 

between the researcher and participants (CASP question 6). In seven of the 

studies(128,133,134,136,246–248) it was not possible to assess if the data analysis was 

sufficiently rigorous (CASP question 8). This was primarily due to insufficient data presented to 

support the reported findings. In four of the studies(128,133,134,248) it was not possible to tell 

if the research design was appropriate to address the aims of the research (CASP question 3). 
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This was universally due to their being a lack of justification provided for the choice of design. In 

four of the studies(128,133,134,247) it was not possible to tell if the data were collected in a way 

that addressed the research issue (CASP question Q5). In two of these studies(128,134) this 

was due to a lack of description regarding how interviews were conducted and for the other 

two(133,247) there was no justification given for the use of the data collection method and 

setting (one used focus groups, the other interviews). 

 

Table 4.4 Result of quality assessment using CASP qualitative appraisal tool 

Study CASP Checklist Question Overall  
score 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

Brown et al. Y Y U Y U N Y U Y Y 6 

Dare et al. Y Y Y Y Y N Y U Y Y 8 

Fitzgerald et al. Y Y U Y U N Y U U Y 5 

Hall et al. Y Y Y Y Y N Y Y Y Y 9 

Hattingh, et al. Y Y Y Y Y U Y U Y Y 8 

Jamie et al. Y Y N U U N U U Y N 3 

Krska & Mackridge Y Y U Y U N Y U U Y 5 

Mackridge et al. Y Y U Y Y N Y U Y Y 7 

Quirk et al. Y Y N Y Y N U Y Y Y 8 

CASP, Critical Appraisal Skills 
Programme 
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Table 4.5 Details of studies included in qualitative evidence synthesis 

Study, 
year and 
country 

Study 
design 

Study aim(s) Qualitative 
data 

collection 
and 

analysis 
method(s) 

Number and 
type of 

participant(s) 
in qualitative 
component 

Details of SBI Staff involved 
in SBI 

delivery 

Details of 
customer 

eligibility for SBI 

Did staff 
have 

training? 

Brown et 
al. 2014, 
UK 

Mixed 
methods 

Evaluate the acceptability of alcohol 
screening and brief interventions to 
women accessing emergency 
hormonal oral contraception in 
community pharmacies 

Interviews; 
thematic 
analysis 
using a 
framework 
approach  

Pharmacists 
(n=14) 

Service pilot of AUDIT and brief advice (not 
described further) to women presenting 
for emergency contraception. 
If AUDIT score >19 then no brief advice but 
referred on to appropriate services. 

Pharmacists 
only 

Women presenting 
for emergency 
contraception 

Yesa 

Dare et al. 
2017, 
Australia 

Qualitative Explore the barriers and enablers 
influencing Western Australian 
community pharmacists’ knowledge, 
confidence, willingness and practice 
in engaging older clients in alcohol-
related health discussions 

Focus 
groups; 
thematic 
analysis  

Pharmacists 
(n=14) 

‘Alcohol related health information and 
advice’ as part of existing care. No further 
detail. 

Pharmacists 
only 

Customers aged 
>60 years 

Not 
specified 

Fitzgerald 
et al. 2008, 
UK 

Mixed 
methods 

Evaluate the feasibility and 
acceptability of the provision of brief 
interventions on alcohol in 
community pharmacies 

Interviews; 
framework 
analysis 
approach  

Pharmacists 
(n=6);  
Pharmacy 
users (n=19) 

Following consent for study customers 
completed FAST questionnaire with 
pharmacist and given a brief interventionb 
if score >2.  
 
 

Pharmacists 
only 
(medicine 
counter 
assistants 
could offer 
study 
involvement) 

Customers 
enquiring about the 
study or asking for 
certain products or 
servicesc  

Yesd 

Hall et al. 
2019, UK 

Qualitative Identify the key contextual influences 
on perceived appropriateness and 
feasibility of delivering IBA in 
alternative community settings by 
non-specialist staff 

Interviews; 
thematic 
analysis 

Pharmacists 
(n=6); 
Pharmacy 
technician 
(n=1); counter 
staff(n=2); 
health 
champion/ 
smoking 
cessation 
advisor (n=1;  
supervisor(n=
1) 

Service pilot of AUDIT-C self-completion 
scratchcard and information leaflet 
tailored to each risk category identified 
from AUDIT-C (category thresholds not 
reported). Staff engaged increasing risk 
customers in a targeted brief conversation 
about alcohol consumptione.  
Participants in the “high risk” category 
advised to contact their GP or local 
alcohol support services. 
  

Pharmacists 
and non-
pharmacist 
staff  
 

All adult customers Yesf 
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Study, 
year and 
country 

Study 
design 

Study aim(s) Qualitative 
data 

collection 
and 

analysis 
method(s) 

Number and 
type of 

participant(s) 
in qualitative 
component 

Details of SBI Staff involved 
in SBI 

delivery 

Details of 
customer 

eligibility for SBI 

Did staff 
have 

training? 

Hattingh et 
al. 2016, 
Australia 

Mixed 
methods 

To evaluate an SBI intervention in 
community pharmacies through 
assessing 1) the feasibility of 
recruiting and training pharmacists in 
SBI techniques, 2) the acceptability of 
SBI for alcohol use among consumers 
in pharmacies, 3) process outcomes 
for pharmacists delivering SBI and 4) 
retention’ of consumers at three 
months 

Interviews; 
analysis 
using 
general 
inductive 
approach 
 

Pharmacists 
(n=10) 

Customers provided study information 
then consented to AUDIT questionnaire 
with pharmacist followed by brief 
interventiong if AUDIT score ≥8 and 
provided alcohol booklet. 
If AUDIT >20 also advised to see doctor or 
specialist. 

Pharmacists 
only 
 

Customers 
requesting certain 
prescription or 
non- 
prescription 
medicationsh  

Yesa 

Jamie et al. 
2019, UK 

Qualitative 1. Explore patients’ experiences of 
alcohol-related discussions within 
MURs 
2. Understand the particular 
experiences of patients from socio-
economically deprived areas vis-à-vis 
pharmacy-based alcohol-related 
discussions. 

Focus 
groups; 
thematic 
analysis 

Pharmacy 
users (n= 9) 

‘Alcohol-related discussions’ within a 
medication use review as part of existing 
care. No further detail. 

Pharmacists 
only 
 

Customers 
undergoing MUR 

Not 
specified 

Krska and 
Mackridge 
2014, UK 

Mixed 
methods 

1. Explore the views of community 
pharmacy staff, the general public 
and other stakeholders towards 
pharmacy- based alcohol screening 
and advisory services 
2. Involve all relevant stakeholders in 
designing acceptable and feasible 
pharmacy-based alcohol screening 
and advisory services 
3. Evaluate a pilot pharmacy-based 
alcohol screening and advisory 
service from multiple perspectives 

Interviews 
and direct 
observation 
of 
pharmacy 
environmen
t; thematic 
analysis 
 

Pharmacy 
users (n=10); 
pharmacies 
(n=5) 

Service pilot of AUDIT-C pre-screen 
followed ‘as appropriate’ by referral to 
pharmacist for completion of AUDIT and 
discussion in private area.  
Direct referral to local alcohol treatment 
service could be offered  

Pharmacy 
support staff 
did AUDIT-C  
 
Pharmacists 
did full AUDIT 
and 
discussion  

All customers Yesi 

Mackridge 
et al. 2015, 
UK 

Mixed 
methods 

To develop and apply a model for in-
depth scrutiny of community 
pharmacy-based screening and 
intervention services with feedback to 
service providers to support 
development of best practice 

Ethnographi
c 
observation
, interviews, 
and 
interactive 
feedback 
with 
pharmacy 
staff; 
constant 
comparison 
technique 

Pharmacies 
(n=5); SBI 
consultations 
(n=9); 
pharmacy 
users (n=16) 

Commissioned service. Customers pre-
screened using AUDIT-C and if scored >5 
then offered an in-depth consultation 
framed around a full AUDIT assessment. 

Any member 
of staff could 
do AUDIT-C  
 
Pharmacist or 
other trained 
member of 
staff did 
AUDIT and 
consultation 

Not specified Yesa 
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Study, 
year and 
country 

Study 
design 

Study aim(s) Qualitative 
data 

collection 
and 

analysis 
method(s) 

Number and 
type of 

participant(s) 
in qualitative 
component 

Details of SBI Staff involved 
in SBI 

delivery 

Details of 
customer 

eligibility for SBI 

Did staff 
have 

training? 

Quirk et al. 
2016, UK 

Qualitative Use qualitative data from a process 
study nested within a community 
pharmacist brief intervention trial to 
study research participation effects 

Interviews; 
framework 
analysis  

Pharmacy 
users (n=24) 

Customers given study information and 
asked ‘how often do you have three or 
more drinks on a single occasion?’ - if 
monthly or more then offered AUDIT by 
pharmacist in consultation room.  
If AUDIT score 8-19 then consented to 
study and randomised to leaflet or brief 
interventionj. 
If AUDIT score >19 then given written 
materials and letter with AUDIT result and 
advise to see GP. Pharmacist also offered 
to fax letter and book appointment with 
GP. 

Pharmacists 
and pharmacy 
support staff 
asked single 
question. 
 
Pharmacists 
did AUDIT and 
brief 
intervention. 
 
 

Customers 
exhibiting one or 
more specified 
behavioursk  

Yesl 

SBI, screening and brief intervention, AUDIT(–C), alcohol use disorder identification test(–consumption), FAST, fast alcohol use screening test, GP, general practitioner 
a Details of training given not provided 
b Included: feedback on screening and risks to health; explanation of sensible drinking and units in clients’ preferred drink(s), discussion of pros and cons of current drinking pattern and link with presenting issue, discussion of 
options for cutting down, recommendation to seek further advice, written information 
c Emergency hormonal contraception; advice or products to address sleep difficulties or fatigue/lethargy/a feeling of being ‘run-down’, smoking cessation/reduction 
d Pharmacists received two-day training course covering problem alcohol use in Scotland, attitudes to alcohol use, drinking guidelines, screening tools, motivational interviewing and brief intervention, how and where to refer clients 
and the study protocol. Medicine counter assistants had a day of training to enable them to correctly identify possible clients for study participation 
e This involved three questions: how does your score make you feel?; what other benefits might you get from drinking a little less?; how do you think you could drink a little less? 
f Staff involved received a self-explanatory IBA kit developed specifically to be self-explanatory and require minimal training or explanation for non-expert staff 
g Conversation using motivational interviewing technique to facilitate behaviour change 
h Non-prescription medications relevant to alcohol use such as ‘hang-over cures’, reflux/heartburn medications and sleep aids; prescriptions for certain chronic conditions that require diet modification (e.g. peptic ulcer disease, 
diabetes); prescriptions for medications contra-indicated with alcohol; prescriptions for medications with increased falls risk due to increased drowsiness (e.g. certain anti-psychotics, hypnotics and opioid analgesics) 
i Pharmacy staff received 2-hour training event facilitated by local alcohol treatment service covering alcohol-related illness, units, local alcohol services and referral mechanisms, and the use of standard screening tools to 
categorise drinking and appropriate action to take. How to identify and approach potential service users was discussed, but this training did not cover delivery of behavioural interventions. Also provided with details of free 
electronic training 
j A 10-minute discussion based on structured intervention protocol plus written information  
k Viewing study posters and flyers; making a general health query or seeking advice linked to alcohol use; purchasing over the counter products for smoking cessation aids, gastrointestinal remedies, sleep aids and central nervous 
system depressants; receiving any of the following pharmacy services: smoking cessation, medication use review, health check or emergency hormonal contraception; presenting medication prescriptions for: cardiovascular 
disease, depression or anxiety, diabetes or gastric problems (taken from Dhital et al.) 
l Pharmacists received seven hours training on trial procedures and intervention delivery, involving communication skills training influenced by the perspective of motivational interviewing. Pharmacy support staff attended a brief 
training session on how to identify potentially suitable participants for the trial. 
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4.3.3 Synthesis findings 

I report the findings of the synthesis using the identified sub-themes within each of the three 

themes that correspond to a component of the COM-B model. This structure and supporting 

quotes are shown in Table 4.6 with further supporting quotes provided in Appendix G. 

 

4.3.3.1 Theme 1: Awareness, training and communication skills  

This first theme covers attributes held by staff and customers that could influence delivery of 

SBI, reflecting the capability component of COM-B and in which four sub-themes were 

identified. 

Non-confrontational, empathetic communication skills  

Pharmacy staff demonstrated the importance of non-confrontational, empathetic 

communication skills with customers when engaging them with SBI. This staff skill was seen as 

important by staff and customers when raising the topic of alcohol,(128,133,134,136,246–249) 

with some customers’ further engagement with SBI and perceptions of acceptability being 

contingent on it.(128,133,134,246,247,250) Staff empathy and non-judgmental approach was also 

reported to potentially promote customer honesty in an alcohol assessment.(247) 

Not all staff demonstrated these communication skills, finding engaging customers difficult as a 

result(133,246) but the benefit of training in communication skills was recognised by pharmacists in 

one study.(246) 

Alcohol-related knowledge 

In additional to being empathetic, pharmacy staff alcohol-related knowledge also influenced 

how alcohol SBI was delivered. Pharmacists’ knowledge of medications (133,136,246) and 

conditions affected by alcohol use such as blood pressure(136) enabled some to personalise 

the intervention given to customers who were drinking at risk. 

However, pharmacists in one study examining provision of ‘alcohol-related health information 

and advice’ to older customers reported a lack of knowledge and skill beyond giving advice 

about medications in context of their alcohol use. In this study by Dare et al.(246) staff did not 

receive formal training in SBI and this may partly explain this perceived lack of capability. Staff 

were reported to have had prior training relating to SBI in seven of the nine included studies (see 

Table 4.5). However, there was limited detail of what the training involved and its impacts on 

staff and customer behaviour.  
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Using alcohol screening tools 

Three studies elicited staff experiences of using alcohol screening tools, all of which involved 

the AUDIT.(133,136,248) Pharmacists in one study found the AUDIT easy to use and that the tool 

facilitated discussion about alcohol use.(136) Conversely in another study(133) some 

pharmacists reported feeling unfamiliar with the AUDIT, consequently reducing motivation to 

undertake SBI. A reason for the different views of the AUDIT between the two studies may be a 

consequence of differences in opportunities to gain experience in its use. In Hattingh et al.(136) 

the AUDIT could be done with any adult customer whereas in Brown et al.(133) it was only done 

within an emergency hormonal contraception (EHC) service. Authors in the latter noted 

pharmacists with a low demand for the service did not gain experience with AUDIT use thus 

ability to use the tool was not acquired or even lost. 

In a third study researchers observed staff using the AUDIT and noted some were uncomfortable 

asking the AUDIT questions and changed question wording as a result, reflecting a significant 

influence of motivation on staff ability to use the AUDIT. (248) The limited detail about the 

training provided to staff in these three studies meant it was not possible to examine if the 

varying staff perceptions of the AUDIT were related to differences in training. 

Customer’ awareness of their own risk 

When considering capability aspects of customers, it was evident that many customers 

engaging with SBI were unaware if they are drinking at risk or not.(128,133,136,247,248) This 

was a result of a lack of knowledge of recommended low risk drinking levels,(128,248) an 

unawareness of amount consumed,(128,133,136) or a lack of knowledge of how to calculate 

amount consumed to compare to recommended levels.(133,248) This lack of customers’ 

awareness of their own risk may be less relevant to those drinking at highest risk, with some 

pharmacists(136) and customers(250) reporting that those at highest risk were mostly aware of 

their problem but were less motivated to engage in SBI. 

When considering those customers that engage with SBI there is an evident group of ‘deniers’ – 

those who undergo alcohol assessment and are identified as drinking at risk but do not perceive 

themselves to have a problem. Consequently ‘deniers’ may not see a brief intervention as 

relevant or of benefit to them.(128,246,248) Why some customers saw benefit from SBI and 

others did not in part reflected their underlying knowledge and understanding of risk from 

alcohol with some ‘deniers’ seeing a ‘problem’ only equating to alcohol dependence, a view that 

could also be acquired through comparison with others.(128,250)  
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4.3.3.2 Theme 2: Physical and social opportunities for SBI 

The second theme concerns the opportunity component of the COM-B model and covers 

aspects of the community pharmacy setting and features of the SBI that can influence delivery. 

Six sub-themes were identified within this theme. 

Time and competing demands 

Undertaking SBI in the context of time and competing demands in pharmacy was a challenge 

experienced by pharmacists and non-pharmacist staff across the majority of the 

studies.(128,133,134,136,246,248,249) This was exacerbated when a pharmacy was 

busy,(133,136,249) no dedicated staff time for SBI,(249) and when only certain staff could 

undertake SBI as engaging customers was reported to be dependent on availability of these 

staff.(133,134,248,249) 

Competing demands on staff time were reported to potentially lead to fewer customers being 

engaged by staff.(128,246,249) Timing of SBI can be crucial and staff should be able to engage 

customers at the right time. Competing demands and lack of time were reported by some to 

reduce staff ability to grasp opportunities when customers may be ready and willing to 

engage.(246) Additionally, for some pharmacists who experienced significant time pressures 

from their existing work demands, undertaking SBI was perceived to add to this pressure, 

consequently reducing motivation for it.(133) 

With regards customers’ time, observation in one study noted how customers declined alcohol 

assessment for the reason ‘don’t have the time’, although did not elicit whether this was a 

genuine reason for not engaging or merely an excuse.(248)  

Existing pharmacy services 

Although existing pharmacy services are a demand on both staff and customer time, these 

services presented opportunity for SBI. For example, dispensing medication was reported as a 

good opportunity to ask about alcohol use whilst customers were waiting.(136,249) It also 

created opportunity through targeting customers whose medication requests may suggest 

alcohol misuse e.g. heartburn,(136) and through discussions about potential interactions 

between medication (or condition being treated) and alcohol.(133,246,247) Discussions of 

alcohol interactions may be initiated by staff or customers with the latter circumventing staff 

motivational barriers to asking customers about their alcohol use.(246)  

Formal medication reviews (medication use reviews in UK practice and home medicine reviews 

in Australian practice),(133,246,247,249) smoking cessation (128,248,249) and health 

assessments.(246) were also successfully used by some staff to engage customers with SBI. 
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Staff were more confident asking about alcohol within these services, perceiving it as a more 

routine part of such services and less likely to make clients feel targeted.(133,246,249) 

Despite staff perceptions of opportunity for SBI being provided by these services, two studies 

conducting in-pharmacy observation highlighted such opportunities were not always 

taken.(134,248) No reasons for this were reported in the studies. 

A possible exception to opportunity from existing pharmacy services was indicated in Brown et 

al. where SBI was exclusively offered within an emergency hormonal contraception 

service.(133) Restricting SBI to customers using a single service meant SBI was dependent on 

uptake of that service, with low uptake a reality for some pharmacists and consequently fewer 

opportunities for SBI.(133) Some of the pharmacists also saw alcohol as a particularly sensitive 

topic for this customer group. 

When considering services outside of pharmacy, SBI can involve offer of onward referral of 

those drinking at risk to other services. Two studies made brief reference to this, indicating the 

presence of clear pathways to refer to other services seem to be a facilitator(249) and their 

absence a barrier to SBI delivery.(136) 

Privacy and private spaces 

Privacy and private spaces in pharmacies were also important factors for consideration. Having 

sufficient privacy when undergoing SBI was important to customers (128,134,248) and some 

staff and customers regarded its absence to prevent customers engaging with and being honest 

in SBI.(134,249) Some staff found attaining privacy in the pharmacy setting difficult, especially 

when the pharmacy was busy(136,246,249) but the use of consultation rooms or private areas 

were perceived by both staff (136,249) and customers (134,248) to facilitate the required level of 

privacy.  

However, it was noted in one study that staff use of private areas for SBI was mostly only when it 

was done in conjunction with an existing service that used such areas.(249) As discussed 

earlier, using existing services to ask customers about alcohol was perceived to prevent 

customers from feeling ‘targeted’ about their alcohol use. This same concern may in part 

explain this limited use of consultation rooms solely for SBI as some pharmacists in one study 

felt use of consultation rooms could also make customers feel ‘singled out’.(246) However, 

customers in the included studies did not express this view and were supportive of using 

consultation rooms or private areas to attain privacy.(128,134,248) 
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Existing relationships 

For some staff, knowing their customers was as an opportunity for SBI through approaching 

customers they suspected may be drinking.(136,249) The presence of an existing relationship 

could also encourage customer engagement and honesty with SBI. This was perceived by some 

pharmacists to be a consequence of these customers feeling more comfortable with staff and 

was reflected in customer views.(128,246,248) 

Existing relationships between staff and regular customers receiving SBI also provided 

opportunity for staff to ascertain changes in drinking behaviour when these customers re-

attended the pharmacy.(136,249) However, the opportunities for SBI provided through existing 

relationships could become saturated once most regular customers had been engaged. This 

was of most significance in pharmacies with a high proportion of regular customers.(248,249) 

Additionally, existing relationships could limit opportunity if pharmacists perceive an ‘over-

familiarity’ with customers through knowing them very well or knowing them outside of the work 

environment.(133,246,249) This could increase staff perceptions of difficulty and feelings of 

embarrassment in engaging these customers (133,249) and through staff believing some 

customers do not ‘need’ an alcohol assessment.(133) 

Promotional and written materials 

Promotional materials such as displays, posters and leaflets prompted some customers to 

‘make the first approach’ about alcohol use.(128,133,134,249) Staff also used promotional 

materials to broach SBI with customers, including use of local or national alcohol awareness 

campaigns.(246,249) However, for many staff the opportunity that promotional materials 

provided for customers to bring up their alcohol use was particularly valued.(128,133,249) 

In additional to promotional materials, staff were provided with written materials to give 

customers in four of the studies.(133,136,249,250) Staff reported that these materials should be 

easily accessible and printed format seem to be favoured. (246,250) Providing written materials 

to customers as part of SBI was perceived by some pharmacists to enhance delivery through 

increasing customer knowledge relating to their alcohol use and risk and consequently 

motivation to reduce their drinking.(133,136,250) Written information may also serve as a 

reference for customers after SBI and could benefit customers such as the ‘deniers’ who do not 

perceive a verbal intervention as relevant to them.(250) 

Corporate restrictions 

Limitations on displaying promotional materials were an instance of corporate restrictions 

potentially reducing opportunity for SBI, as seen in two studies.(133,134) Restrictions on who 
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could be engaged with SBI were similarly seen to reduce opportunities as did restricting the 

number of interventions staff could undertake per week/month.(133,248)  

This contrasts with pharmacists from other studies where such restrictions were not imposed 

and as such pharmacists used a variety of existing services and approaches, perceiving this 

flexibility to be beneficial for engaging customers.(136,249) 

 

4.3.3.3 Theme 3: Balancing beliefs of worth with concerns of taboo 

The motivation component of the COM-B model is reflected in this third theme. Five sub-themes 

within this theme cover the influences of staff and customers’ thought processes on the delivery 

of SBI. 

Belief in ability to help 

Motivation for many pharmacists to deliver SBI surrounded their belief in ability to help 

customers.(128,133,136,246) Many pharmacists perceived they could help through providing 

customers knowledge and enabling them to understand their risk from alcohol. (128,133,136) 

The desired effect of SBI for people who are drinking at risk is a reduction in their alcohol 

consumption. Some staff saw positive impacts of SBI on drinking behaviour through being able 

to follow up with existing customers,(136,249) increasing their motivation to undertake SBI with 

other customers. For other pharmacists there was uncertainty about changing customers 

drinking behaviour, perceiving that some customers will, and others won’t.(128,249) However, 

staff still delivered SBI despite this view as they perceived customers gain knowledge from it and 

the process could enhance staff-customer relationships.(128,133,136,248) 

Customer experiences were in keeping with perceptions of pharmacists, showing an acquisition 

of knowledge and risk awareness for many (134,248,250) but also mixed motivation to reduce 

alcohol consumption. 

Alcohol as taboo 

A barrier to staff motivation to deliver SBI were individual perceptions of the alcohol topic. Some 

staff perceived alcohol as a taboo topic and had a lack of confidence in asking customers about 

their alcohol use, driven by feeling uncomfortable or embarrassed.(133,246,248) Such feelings 

could be exacerbated if staff perceived customers to have an alcohol problem and could lead to 

reduced motivation to engage customers.(128,246) 
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For staff who engaged customers, feelings of discomfort could also impact their use of alcohol 

screening tools, as shown by observation of some pharmacists changing wording of AUDIT 

questions in one study.(248) For other staff who saw alcohol as a sensitive topic, motivation to 

engage was impacted by concerns of offending customers and the possible negative 

consequences of this including loss of custom,(133) damaging existing relationships(136) and 

aggressive reactions.(128,246)  

Conversely to these staff concerns, customer participants did not describe feeling offended nor 

embarrassed when being asked about alcohol.(133,247,248) 

Staff role legitimacy 

Despite the concerns about the alcohol topic expressed by some, pharmacists across five of 

the studies regarded SBI to be an appropriate activity to undertake as a community 

pharmacist.(133,136,246,248,249) Further perceptions of role legitimacy for pharmacists were 

through the view that SBI was in keeping with the expanding roles of pharmacists into health 

promotion services, providing motivation through meeting contractual requirements as well as 

enjoyment of such roles.(133,136,249) 

Customer views largely reflected those of pharmacists, perceiving SBI by pharmacists to be 

appropriate (133,134,136,247,248) apart from one study describing a minority of customers 

seeing general practice to be more appropriate but provided no further detail to gain deeper 

understanding of this finding.(248)  

Four of the studies described non-pharmacist staff being involved in SBI delivery (see Table 4.5) 

but role legitimacy for non-pharmacist staff was not clear from these studies. An apparent 

exception to this were UK staff in healthy living champion roles, which were seen to be 

appropriate for delivering SBI and perceived to enhance delivery.(248,249)  

When considering customer motivations to engage with SBI relating to staff role legitimacy, 

pharmacists believed many customers view them as health professionals and see pharmacy as 

part of healthcare.(128,136,249) This was perceived to encourage customers to engage with SBI 

through creating an atmosphere of trust.(128,246,249) Conversely, it was perceived by a 

pharmacist in one study that being seen as a health professional could reduce customer 

honesty about alcohol use(249) but none of the studies gave customer views or experiences 

regarding honesty to understand the truth of this perception. 

Impact on staff 

Negative SBI experiences with customers was acknowledged by some pharmacists in one study 

to reduce motivation to undertake it in the future.(246) However, it was evident across the 
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studies that staff gaining experience in SBI delivery increased their confidence to ask customers 

about alcohol. These gains in confidence consequently increased staff motivation to proactively 

engage customers both in SBI (136,249) as well as pharmacy services in general.(248) 

Pharmacists in two studies also saw that delivering SBI could positively impact staff-customer 

relationships through showing an interest in their customers’ health.(133,136) 

 

4.3.3.4 Summary of barriers and facilitators  

Barriers and facilitators to delivering SBI in community pharmacy have been described under 

the different themes above. Table 4.7 provides a summary of these mapped against the COM-B 

model. 
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Table 4.6 Themes according to COM-B component and supporting quotes organised by sub-theme 

Theme  
(COM-B 

component) 
Sub-theme Supporting quotes 

Awareness, training 
and 

communication 
skills  

(Capability) 

Non-confrontational, 
empathetic 

communication skills 

‘“It’s not ‘do you drink alcohol?’ It’s ‘I’m just letting you know’, and then ‘well, oh yes I have a drink every night’, 
and then we’ll be like ‘oh well I’ll choose a different product for you’, or ‘don’t take this at the same time’, or 
something, so that you can keep the conversation going a bit....But that does need some training, because that’s 
hardly a question, it’s more giving information so it doesn’t seem like a confronting interrogation.”’ (pharmacist, 
first order, Dare et al.(246)) 

‘“it’s more, amenable to talk here, about it because I - I can be honest and don’t feel, that people are going to be 
judgmental”’(customer, first order, Jaime et al.(247)) 

Alcohol-related 
knowledge  

‘“… some people that were on high risk obviously and moderate risk we spoke to them if they had any blood 
pressure problems or, you know you usually have the medication next to you because you have dispensed 
something and have a little bit of a discussion how reducing alcohol intake can reduce blood pressure”’. 
(pharmacist, first order, Hattingh et al.(136)) 

‘“information’s out there on interventions and that sort of thing but there’s not really a ... [guide] on how to do it”’ 
(pharmacist, first order, Dare et al.(246)) 

Using alcohol screening 
tools 

 ‘All pharmacists agreed that working through the AUDIT scores with the consumers provided an opportunity to 
talk about alcohol use’ (second order, Hattingh et al.(136)) 

‘“The more you don’t do it, the more and more you kind of, the knowledge kind of just slips away a little bit.”’ 
(pharmacist, first order, Brown et al.(133)) 

Customers’ awareness 
of their own risk 

‘many of them [customers] were not aware of the amount they were drinking and how that translated into units’ 
(second order, Brown et al.(133)) 

‘“I would say it would be worthwhile to other people but I didn’t really find it worthwhile. I don’t feel I’ve got a 
problem with alcohol.”’ (customer, first order, Fitzgerald et al.(128)) 

 
Physical and social 

opportunities for 
SBI  

(Opportunity) 

Time and competing 
demands 

‘Researcher field notes identified inconsistent availability of trained staff owing to other work activities or shift 
patterns’ (second order, Mackridge et al. (248)) 

‘“The potential issue with that [lack of time] is people might be ready to have that conversation right now and they 
might [not have that] ... desire to have that in ... a weeks’ time or they may not feel comfortable having that 
discussion with someone else, so that’s a potential issue.”’ (pharmacist, first order, Dare et al.(246)) 
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Theme  
(COM-B 

component) 
Sub-theme Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 

Physical and social 
opportunities for 

SBI  
(Opportunity) 

Existing pharmacy 
services 

‘“When alcohol use comes up it is invariably associated with prescription medication – “it is ‘will it be ok to drink 
while I’m taking this?’ There is never any other time where I would feel comfortable bringing it up.”’ (pharmacist, 
first order, Dare et al.(246)) 

‘”I just always bring it up anyway in when we are doing the smoking [cessation] and I think they’re a bit more 
honest … but when you’re outside in the shop we just sort of, I think they get a bit more embarrassed about it.”’ 
(counter assistant/smoking cessation advisor, first order, Hall et al.(249)) 

Privacy and private 
spaces 

‘“… maintaining that level of privacy while you’re discussing very personal questions, that was probably a big 
challenge”’ (pharmacist, first order, Hattingh et al.(136)) 

‘“There were no customers in so it wasn’t too bad but if it had have been busy I wouldn’t have done it..Just like err 
may be a private screened area just like you know like a photo booth style curtain or something just at the end of 
the counter – nothing more than that – I’m not talking about a private room or anything”’ (customer, first order, 
Krska and Mackridge(134)) 

Existing relationships 

‘“I think probably most of them [the clients who took part] know myself and the staff so I think they were 
comfortable with us discussing it.”’ (pharmacist, first order, Fitzgerald et al.(128)) 

‘in some cases the pharmacists made a judgement about whether or not to approach the topic with them, based 
on their knowledge about whether they had a regular partner and whether they were a potential candidate for an 
alcohol IBA’ (second order, Brown et al(133)) 

Promotional and 
written materials 

‘”if the adverts and the promotional material are there sort of for people to see that can sort of lead for them to 
come in to speak to us rather than having to approach people about it”’ (pharmacist, first order, Hall et al.(249)) 

‘“The leaflet made me think about things. . .. . .and in this case thinking about my drinking meant I drank slightly 
less”’ (customer, first order, Quirk et al.(250)) 

Corporate restrictions 

‘Key barriers to service provision raised by staff were […] constraints on commissioned service (e.g. maximum 
numbers of service episodes or restrictive targeting)’ (second order, Mackridge et al.(248)) 

‘The pharmacists who participated in the alcohol SBI provided positive feedback and highlighted that flexibility in 
approaching and working with consumers worked well’ (second order, Hattingh et al.(136)) 
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Theme  
(COM-B 

component) 
Sub-theme Supporting quotes 

Balancing beliefs of 
worth with 

concerns of taboo  
(Motivation) 

Belief in ability to help 

‘“I think doing the alcohol study and the screening process it sort of, it makes the invisible visible. It brings that 
out … It allows the person to evaluate their own condition more objectively. … It will definitely allow them to think 
about what they’re doing and their whole lifestyle so it may have an implication on their health, eating habits as 
well because often alcohol is associated with going out”’ (pharmacist, first order, Hattingh et al.(136)) 

‘“Not everyone was really wanting to cut down even though they knew they were drinking more than was 
recommended. But I mean everyone I think learned something from it.”’ (pharmacist, first order, Fitzgerald et 
al.(128)) 

Alcohol as taboo 

‘“There are certain patients where you can smell the alcohol on them and they are regulars and you know they do 
have an issue, and bringing it up is sometimes a little bit difficult and uncomfortable, so generally we don’t like to”’ 
(pharmacist, first order, Dare et al.(246)) 

‘service users did not report concerns regarding discussing alcohol in the pharmacy’ (second order, Mackridge et 
al.(248)) 

Staff role legitimacy 

‘”We do enjoy doing all the service and different promotional activity that we do here”’(pharmacist, first order, 
Brown et al.(133)) 

‘“I definitely found everybody quite honest and open and I think people especially with all this publicity about 
pharmacies people do sort of see you as a health professional.”’ (pharmacist, first order, Fitzgerald et al.(128)) 

Impact on staff 
‘“… it made the pharmacists to be more aware and to be more proactive as well when they approach customers”’ 
(pharmacist, first order, Hattingh et al.(136)) 

Remuneration 

‘Without clear financial incentives, screening and brief intervention cannot be expected to be undertaken during 
busy times’(second order, Hattingh et al.(136)) 

‘“It wouldn’t make any difference to me how much we got paid. I would do the service if I felt it was the right thing 
to do)”’ (pharmacist, first order, Brown et al. (133)) 
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Table 4.7 Summary of barriers and facilitators to SBI delivery organised by theme reflecting each COM-B component 

Theme  
(COM-B component) 

Facilitators Barriers 

Awareness, training 
and communication 

skills  

(Capability) 

+ Staff non-confrontational, empathetic communication skills  
+ Training in communication skills 
+ Staff knowledge of conditions and medications affected by 
alcohol use 
+ Having and gaining experience in using screening tools 
+ Many customers unaware of own risk 

- Staff with limited non-confrontational communication skills 
- Lack of training and knowledge in delivering SBI 
- Staff lack of experience with alcohol screening tools 
- ‘Deniers’ - customers drinking at risk but don’t see this as a 
problem 

Physical and social 
opportunities for SBI 

(Opportunity) 

+ Aligning SBI with medication dispensing  
+ Aligning SBI with medication reviews, smoking cessation and 
health assessments 
+ Clear pathways to refer to other services 
+ Private areas and/or consultation rooms 
+ Staff knowing existing customers that SBI could benefit 
+ Existing customers’ familiarity with staff 
+ Regular returning customers  
+ Posters and displays promoting SBI  
+ Local/national alcohol awareness promotions 
+ Easily accessible written materials to provide customers 

- Multiple other demands on staff time 
- Pharmacy busy with customers 
- No dedicated staff time for SBI 
- Insufficient staff able and available to undertake SBI 
- Delivering SBI only within a single pharmacy service 
- Lack of referral pathways to other services 
- Lack of privacy due to presence of other customers 
- A high proportion of customers being regulars 
- Over-familiar staff-customer relationships  
- Restrictions on number of permitted SBI per week/month 
- Restrictions on which customers can be targeted 
- Restrictions on using promotional materials 

Balancing beliefs of 
benefits and 

appropriateness with 
concerns of taboo 

(Motivation) 

+ Staff believing they can help customers 
+ Staff seeing positive changes in customers drinking behaviour 
+ Most customers not embarrassed or offended to be asked about 
alcohol use 
+ Pharmacist and healthy living champion role legitimacy to 
deliver SBI 
+ SBI in keeping with expanding roles in community pharmacy 
+ Pharmacists seen as trusted health professionals 
+ Staff confidence in engaging customers 
+ Remuneration for delivery of SBI 

- Staff seeing alcohol as a taboo subject to raise 
- Staff feeling uncomfortable or embarrassed talking about 
alcohol 
- Staff concerns or experience of offending customers 
- Uncertainty on intervention effect on customer drinking 
- Some customers see GP surgeries as more appropriate for SBI 

COM-B, Capability Opportunity Motivation – Behaviour; SBI, alcohol screening and brief intervention; GP, general practitioner 
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4.4 Discussion 

4.4.1 Summary of findings  

To my knowledge this is the first qualitative evidence synthesis examining barriers and 

facilitators to SBI in community pharmacy. I used the COM-B model to describe influences on 

SBI delivery and understand how these influences facilitate or impede this delivery from a 

behavioural perspective. Key facilitators include: 1) non-confrontational, empathetic 

communication by staff; 2) aligning SBI with multiple other pharmacy services; and 3) role 

legitimacy of pharmacists along with staff belief in their ability to help. Notable barriers include: 

1) lack of staff knowledge and experience of screening tools; 2) multiple other demands on staff 

time; and 3) staff concerns of causing offence or feeling uncomfortable. The greatest proportion 

of both barriers and facilitators identified were within the opportunity component of the COM-B 

model but each component should be seen as equally important, reflecting the model’s 

described interaction of components to produce behaviour.(238) For example, the use of 

dispensing services in pharmacy (opportunity) can facilitate delivery of SBI as it provides time 

(opportunity) but also utilises staff knowledge of medications related to alcohol use (capability) 

and reduces staff feelings of discomfort (motivation).  

4.4.2 Comparison with wider literature 

I am aware of four systematic reviews exploring barriers and facilitators to implementing SBI in 

healthcare settings but none of these included studies of SBI in community pharmacy.(215–218) 

Two of these examined the primary care setting exclusively,(215,216) one included primary 

care, emergency care, secondary care, and forensic settings (218) and the other included 

primary care and community-based settings.(217) A number of barriers reported in all of these 

studies were evident in my review, suggesting they may be less setting-specific. These included: 

a lack of training; time and existing workload; and staff concerns relating to causing offence or 

embarrassment. The same is evident of the facilitators of training, belief in benefit of SBI and 

staff role legitimacy.  

There were some notable differences in my findings as compared with the other systematic 

reviews of SBI. Firstly, aspects relating to privacy and private spaces were not reported in any of 

the other reviews. The second notable difference was the finding of non-confrontational, 

empathetic communication skills serving as a facilitator, or their absence a barrier. This was not 

a finding of the other reviews, although two found the presence or absence of ‘counselling skills’ 

(in reference to giving a brief intervention) a barrier or facilitator respectively.(215,216) I found 



Chapter 4 

126 

that non-confrontational, empathetic communication skills facilitated not just delivery of advice 

but also initial engagement with SBI. This facilitation of customer engagement is consistent with 

a systematic review of patient and public perspectives of community pharmacy noting non-

judgemental attitudes and communication skills enhance their use of pharmacy services.(251) 

A further difference to the other systematic reviews of SBI concerns aligning SBI within existing 

practices as only one review referred to this concept, finding SBI being done as part of wellbeing 

clinics or registration sessions in primary care as a facilitator.(218)  

It is not surprising that barriers relating to time for SBI amidst existing workload were evident in 

my synthesis as such barriers are well recognised in the delivery of other pharmacy services. A 

systematic review of implementation factors of professional pharmacy services identified time 

as a frequently reported barrier(252) and a systematic review of barriers to promoting 

cardiovascular health in community pharmacies found lack of time to be the leading 

barrier.(253) 

Barriers in delivering public health services in community pharmacy relating to a lack of 

knowledge, skills and training (or facilitation by their presence) are also well recognised.(252–

254) When specifically considering SBI in the community pharmacy setting, training as a 

facilitator for SBI is in keeping with a number of studies examining pharmacist SBI knowledge 

and skills.(255–257) 75% of community pharmacists in Auckland, New Zealand responding to a 

postal questionnaire (n=101) stated they knew nothing about screening tools, 77.2% reported 

knowing nothing about brief interventions, and only 30% reported prior alcohol or drug-related 

training.(255) Furthermore, of 497 community pharmacists in Scotland responding to a postal 

questionnaire just 3.6% reported previous training in alcohol issues.(257) In keeping with these 

findings the importance of training in SBI as a facilitator has been emphasised 

elsewhere.(135,256,258) 

With regards staff concerns around alcohol as a taboo topic, the finding that these concerns are 

not reflective of the majority of customers has been reported in two reviews of SBI in primary 

care settings.(217,218) I only included studies where participants had experienced SBI delivery, 

which may have introduced a selection bias as customers engaging with SBI may be more likely 

to see it as acceptable. However, the finding is supported by studies exploring the potential for 

SBI in community pharmacy. A study in London found 96% of pharmacy user participants 

(n=102, of which 50% were drinking at risk) would be willing to discuss their drinking with a 

pharmacist.(129) A questionnaire study of 2384 pharmacy users in New Zealand (30% of whom 

were drinking at risk) found 72% agreed or strongly agreed that they would be comfortable to be 

asked about their alcohol use by a pharmacist and 76% agreed or strongly agreed they would be 

comfortable for a pharmacist to offer advice if thought to be drinking in a harmful way.(131) A 
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further feasibility study of SBI in London pharmacies found 4% of customers who received SBI 

reported feeling embarrassed.(132) A potential limitation in this finding is that such views may 

only reflect those of people that use community pharmacies and not the wider public. However 

a survey completed by 1573 members of the public in Scotland found the majority of 

participants (56%) agreed that pharmacists could advise on alcohol.(259) 

The majority positive view of public and pharmacy users about pharmacist SBI corresponds with 

the synthesis finding that pharmacists viewed SBI as a legitimate part of their role. I only 

included studies where SBI had been delivered and this may have influenced the role legitimacy 

findings as pharmacists who deliver SBI may perceive more role legitimacy for SBI than those 

who don’t deliver it.(258) However, a majority of pharmacists seeing SBI as a legitimate part of 

their role has been a finding of a number of exploratory studies.(255,257,260)  

Barriers and facilitators relating to privacy and private areas that were identified in my synthesis 

are not something described in the reviews of SBI in primary care and other healthcare 

settings.(215–218) This may reflect the physical differences in staff practices in these non-

pharmacy settings, where private rooms are the norm and as such privacy may not be seen to 

be an issue, as compared to the community pharmacy setting where many practices can be 

(and are) delivered in a public space. The public and pharmacy users’ perception of a lack of 

privacy is a well-recognised barrier to use of extended pharmacy services and public health 

roles.(251,261,262) However, my findings suggest that sufficient privacy for customers was 

attainable through use of private areas and consultation rooms, which is in keeping with 

research into privacy in the pharmacy setting.(263) 

Use of private areas and consultation rooms for SBI was facilitated by the alignment of SBI with 

multiple other pharmacy services that already used these areas. Aligning SBI with other 

pharmacy services could further facilitate SBI delivery through providing time and also providing 

a basis for raising the alcohol topic with customers. The facilitation for SBI gained by integration 

with medication review services has been applied in extensive complex intervention 

development work by researchers in the UK who co-produced an alcohol intervention integrated 

with existing UK pharmacy medication review services.(139) However my identified facilitator of 

utilising multiple services, as opposed to just one service, is reflected by this work as the 

decommissioning of medication use reviews (MUR) in the UK meant there was no longer a 

service for the alcohol intervention to integrate with and plans for a definitive trial were 

abandoned.(139) 
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4.4.3 Strengths and limitations 

The findings of this synthesis have to be given in acknowledgement of the limitations of the 

included studies. Firstly, the identified studies were conducted in the UK and Australia only. 

Whilst this is in keeping with the context of my work in this PhD, application of the findings to 

other countries may not be appropriate. Additionally, only one of the studies sought 

perspectives of non-pharmacist staff in relation to SBI.(249) As such there may be unidentified 

barriers and facilitators specific to non-pharmacist staff. For this synthesis I used a broad 

definition of SBI in the inclusion criteria. This meant there was heterogeneity in brief 

interventions delivered across the small number of studies. There was also limited or no detail 

on SBI content and as a result the findings are not specific to one SBI approach. However, this 

can equally be a strength of this synthesis as it allows the findings to be applied more broadly. I 

believe this is of particular benefit in relation to the complex intervention development work set 

out in this PhD as it allows for flexibility in the intervention design. 

The other potential limitation is that only peer-reviewed published studies were included. This 

decision was made with my supervisors and other review team members based on the time and 

resources available for this work as part of a PhD and a lack of methodology for judging quality 

of grey literature. Inclusion of only published studies may have introduced publication bias. 

There is no guidance for assessing the possibility of publication bias in qualitative evidence 

syntheses and uncertainty around its potential impact on a synthesis.(264) A study examining 

the publication of qualitative research that had been presented at British Sociological 

Association Medical Sociology meetings found only 44.2% of studies presented were published 

5 years after being presented at the conference.(265) A positive association was noted between 

the quality of reporting of meeting abstracts (judged by the authors own criteria) and the 

likelihood of future publication, suggesting that non-publication may be a result of poorer 

quality research. If this is the case then the risk of publication bias is diminished. Given the 

uncertainties in the area I acknowledge the potential for publication bias in this synthesis but do 

not believe this will have had undue influence on the findings. 

Having considered publication bias I believe a strength of this synthesis study was the use of a 

comprehensive search strategy to include all contemporary published evidence. A recognised 

alternative approach would be the use of purposive sampling of studies but by including all 

identified eligible published studies the selection process is transparent and reproducible.(266) 

When considering the use of this synthesis in complex intervention development, a strength is 

the use of the COM-B model. The use of COM-B model as a framework generated a theoretical 

understanding of the behavioural influences on delivery of SBI in community pharmacy and 

permits application of the behaviour change wheel (BCW) to the findings. The BCW maps 
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intervention functions that address one or more target components of the COM-B model and 

further links the intervention functions to policy categories that may enable them.(238) The 

BCW is further discussed in Chapter 6. 

4.5 Conclusion 

This synthesis has provided an understanding of the barriers and facilitators to the delivery of 

SBI in community pharmacy from a behavioural perspective. Research into SBI in community 

pharmacy is limited in comparison to other healthcare settings and this review adds to this 

limited body of research. The use of the COM-B model enables application of the behavioural 

change wheel (BCW) to aid development of a complex intervention that incorporates functions 

to address identified barriers and utilise identified facilitators. 

4.6 Next steps 

This work package has examined the barriers and facilitators to the delivery of SBI in community 

pharmacy as experienced by those staff delivering and customers receiving it. A process of SBI, 

namely identification of risk and subsequent advice, underlies a case-finding approaches to 

alcohol-related liver disease (ArLD). Findings from this synthesis are anticipated to be 

applicable to a role for community pharmacy in ArLD identification. However, such a role does 

not appear to have been described in the research literature. The next work package described 

in Chapter 5 builds on the findings of this synthesis through exploring stakeholder views on a 

pharmacy role in ArLD. 
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Chapter 5 Exploring a role for community 

pharmacists in the identification of alcohol-related 

liver disease through qualitative interviews with 

stakeholders 

5.1 Introduction to chapter 

This chapter describes the third work package of my PhD, qualitative interviews with 

stakeholders. It builds on the previous chapter (my qualitative evidence synthesis) through 

exploring views on identification of ArLD through community pharmacy. It utilises knowledge of 

and access to stakeholders obtained through evaluation of the Southampton primary care liver 

pathway in Chapter 3. The qualitative interview work in this chapter incorporates the complex 

intervention development key actions of ‘undertaking primary data collection’, ‘involving 

stakeholders’, ‘understanding context and ‘drawing on existing theories’. This work has been 

peer reviewed and published in Alcohol and Alcoholism(267). The publication is included in 

Appendix O. 

5.1.1 Background and rationale 

As discussed in section 1.5, existing research has examined undertaking screening and brief 

interventions (SBI) for alcohol use in community pharmacy and, from a liver perspective, the 

identification of Hepatitis C. Despite a body of research examining SBI in community pharmacy, 

research into a role for community pharmacy in the identification of ArLD has not been a focus 

of research despite a rationale for it. (138) A case-finding approach for ArLD relies on identifying 

people who are at risk of ArLD from how much they drink and engaging them with testing.(82) 

This process is akin to that of SBI where a person’s risk of health consequences due to alcohol 

is assessed and advice and support to encourage reduction in alcohol provided if at risk. In 

recognition of this similarity, my qualitative evidence synthesis examined the evidence base of 

SBI in community pharmacy to understand barrier and facilitators experienced in its delivery 

that may therefore be encountered in a role in identification of ArLD.  

Through the comprehensive searches and screening process conducted as part of my 

qualitative evidence synthesis I did not come across any research examining the identification 

of (or other role in) ArLD in community pharmacy. This represents an evidence gap of clear 
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relevance to the complex intervention development work set out in this PhD and the rationale 

for this qualitative research study.  

My interrupted time series study of the Southampton primary care liver pathway in Chapter 3 

provided understanding of how patients with ArLD are currently identified in the local healthcare 

system and key players involved in this process. This in conjunction with the qualitative 

evidence synthesis and discussions with the local pharmaceutical negotiating committee (see 

section 2.5.3) identified groups potentially affected by my future complex intervention. As 

discussed in section 2.6.1, undertaking primary qualitative research with the target groups of an 

intervention is a key action in complex intervention development.(169)  

5.1.2 Aim 

The aim of this qualitative study was to explore the perceptions and attitudes of professionals, 

patients and the public to a role for community pharmacists in the identification of alcohol-

related liver disease. This addresses the third objective of my PhD. 
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5.2 Methods 

5.2.1 Study design 

I aimed to gain an understanding of perceptions of such a role, what it could look like and 

potential barriers and facilitators to it by drawing on existing, contextualised experiences of 

professionals, patients and the public. This exploratory, idea generating aim using those with 

relevant lived experience is well-suited to qualitative enquiry.(225)  

My decision to use one-to-one interviews was multifactorial. Alcohol and alcohol-related liver 

disease are delicate subject matters to discuss. One-to-one interviews – particularly in the 

context of personal experience – are viewed more appropriate for such sensitive topics as 

compared to focus groups.(225) Interviews were also favoured by my two PPI contributors with 

lived experience of ArLD. Both felt their experiences before their diagnosis a personal matter 

and expressed reluctance to the idea of discussing this in a group setting. 

My conversations with pharmacists, the chief officer of the Local Pharmaceutical Committee 

(LPC), and my own known experience of working in the NHS means I am aware of how busy 

healthcare professionals can be. The flexibility for participants provided by interviews in terms 

of both location and timing can maximise potential for participation for this group. Additionally, 

the diverse range of professionals in the study meant there were differences in status e.g. a 

pharmacist vs pharmacy assistant or a hepatology consultant vs hepatology nurse. This can 

limit the utility of focus groups as these hierarchical differences may prevent views being 

shared.(225) Lastly, the complex nature of interacting with healthcare systems lends itself to 

interview through provide opportunity to seek clarification from participants and gain a more 

detailed understanding.(225) 

5.2.2 Participants and sampling strategy 

For this study I aimed to gain a breadth of views. As such I aimed to recruit two broad groups of 

participants: one of professionals and the other of patients and members of the public. 

Purposive sampling was used as described below with the aim to get a range of participants 

anticipated to provide the most useful and relevant data to achieve the study aims.(268)  

5.2.2.1 Professional participants 

When considering the professionals group, I planned to recruit pharmacy staff (including 

pharmacy assistants given I noted a lack of such participants in my qualitative evidence 

synthesis) as well as clinicians involved in existing care pathways of ArLD. From discussion with 
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my supervisory team and my knowledge of liver pathways this included GPs and hepatology 

practitioners, including nurses and consultants. This reflects the professionals involved in 

current liver pathways as identified through my work in Chapter 3: GPs identify, assess and refer 

patients with suspected ArLD to secondary care and hepatology practitioners will see and 

further assess patients referred through liver pathways, as well as patients who present outside 

of pathways e.g. through a hospital admission. Recognising the changing landscape of both 

community pharmacy and liver disease management in the last 20 years I also aimed to get a 

range of years of experience in the professionals.  

5.2.2.2 Patient and public participants 

For the patient and public (PP) group my PPI contributors saw it paramount for patients with 

lived experience of ArLD to be involved. So that findings were drawn from experience I recruited 

members of the public who had experience of using a community pharmacy in the last year. For 

PP participants I also aimed for a range of ages, sex and level of socioeconomic deprivation 

given these are known to be factors associated with different outcomes of alcohol-related liver 

disease and alcohol-related harms.(60,269) 

5.2.2.3 Sample size 

A number of factors were taken into consideration to guide estimates of how many participants 

were required. The planned study participants are relatively heterogenous as an intended 

consequence of aiming to get a breadth of views. This can increase transferability of findings but 

means small samples are not appropriate.(270) 

I aimed to achieve data saturation, this defined here as the point where no new themes are 

developed in the analysis.(271) However, the precise number of interviews required to achieve 

this prior to analysis cannot be known.(271) Additionally, as part of a PhD project I have 

recognised time constraints and (from a resource perspective) I was the only person recruiting 

to and conducting interviews, as well as leading all analysis. These are recognised factors to 

take into consideration when selecting a sample size.(270) 

With these factors in mind and through discussion with my supervisor team I aimed to recruit 

20-30 participants for interview, with a minimum of 10 participants from each of the two broad 

groups. This reflects the underlying pragmatic approach to the PhD and was anticipated to be 

sufficient to achieve data saturation whilst also avoiding having an unmanageable amount of 

data that may make thematic analysis too difficult.(272) 
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5.2.3 Recruitment 

Recruitment of participants was multimodal and took place over a 6 month period from 

September 2022 to February 2023. 

5.2.3.1 Patient and public participant recruitment 

Patients were recruited from hepatology outpatient clinics of a tertiary referral hospital 

(University Hospital Southampton - UHS). The clinicians were informed of the eligibility criteria 

and asked to provide a participation information sheet with contact details of the research team 

to eligible participants. Additionally, I was able to attend the clinic location and sit in a separate 

room with patients able to speak to me directly following their clinic appointment if interested in 

participating. Conscious that seeing a patient in a room close to where they were seen in clinic 

may create associations of me as another clinician I always dressed in casual attire, wore my 

university ID badge and always introduced myself as a researcher from the University of 

Southampton. 

Recruitment of members of the public was achieved through adverts for participation placed in 

six community pharmacies in Hampshire as well as electronic version of the advert shared on 

Twitter using a study twitter account. This advert was also shared by a contact of the research 

team with a liver-research interested public group. The advert provided contact details of the 

research team if interested in participating. The poster used was developed with input from PPI 

contributors as was the participant information sheet. 

5.2.3.2 Professional participant recruitment 

Recruitment of community pharmacy staff was through a gatekeeper - the chief officer (CO) of 

Community Pharmacy South Central (CPSC). The CPSC is the LPC for the locality of Hampshire 

and the Isle of Wight. Invite to participate was sent by the CO to CPSC pharmacies as well as 

advert to participate available on the CPSC website. Additionally I was invited to speak about 

my research at a CPSC webinar, attended by pharmacy staff across the CPSC locality and also a 

separate CPSC AGM attended by CPSC committee members. I was able to share contact 

details for participation at these meetings. 

Recruitment of non-pharmacy professionals took a key informant approach, using two 

hepatology consultants at UHS as gatekeepers to identify and offer participation to other 

clinicians perceived to be information rich.(273) 
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5.2.4 Consent 

Written consent was given by all participants prior to being interviewed, either in person for 

face-to-face interviews or using an electronic consent form when interviewed remotely. Ethical 

approval for the study was granted by University of Southampton Faculty of Medicine Ethics 

Committee (reference number 64726) and South Central - Oxford B Research Ethics Committee 

(reference number 22/SC/0222). 

5.2.5 Topic guide development 

I utilised a number of sources to develop the interview topic guides. Different topic guides were 

developed for each of the participant groups. I initially drew on the existing literature examined 

for my narrative review article and qualitative evidence synthesis alongside my own knowledge 

as a clinician in the field of hepatology and understanding gained from my study of the 

Southampton primary care liver pathway.  

For the pharmacy staff interview guide, this was further built upon by discussions held 

separately with two community pharmacists as well as meetings with the CO of CPSC. These 

highlighted I may encounter a lack of experience of alcohol and liver disease conversations in 

community pharmacy. In response to this I incorporated asking about experience of wider 

health advice in community pharmacy in order to better understand views of participants and 

the context.  

For the patient and public interview topic guides, I was also able to test my topic guides and 

further refine them. This was done with one of my PPI contributors who has lived experience of 

ArLD and separately with a member of the public as part of a qualitative research methods 

course. A key change in the topic guide following this was opening with a broader, more open 

question initially – ‘Can you tell me about how you interact with healthcare services?’ – as well 

as adapting my questioning technique to minimise closed questions when probing participants.  

Finally, my developed topic guides were discussed with two of my supervisors before 

recruitment and iteratively revised during data collection as required to ensure newly arising 

phenomena were explored.  

The topic guides are provided in Appendix H. They covered a number of areas including: 

experiences of community pharmacies providing health services and advice; experiences of 

existing alcohol and liver disease care in community pharmacy and healthcare in general; views 

on a hypothetical role for pharmacy staff identifying ArLD including what this could entail and 

how this could link with existing care.  
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5.2.6 Data collection 

I conducted semi-structured interviews with all the participants from September 2022 to August 

2023. Participants could choose whether this was in person or done remotely via telephone or 

using a video call on Microsoft Teams. If in person this was offered in the community pharmacy, 

at the University of Southampton or in the University Hospital Southampton clinical research 

facility. I utilised multiple locations and inclusion of a remote option to help facilitate 

participation and additionally as a contingency for any future COVID-19 pandemic that may 

make in-person interviewing impossible.  

All interviews were audio recorded. Basic demographic data were recorded on a data collection 

form. All interviews were transcribed verbatim into text by myself or a transcription company 

and the transcripts were anonymised.  

Immediately following the interview I wrote reflective notes, both noting early analytical ideas 

stemming from the interview as well as any thoughts on the interview in terms of the questions 

asked, the responses given, the interaction between me and the participant and any salient 

events during the interview.  

5.2.7 Data analysis 

To analyse the interviews I used thematic analysis. As a qualitative analysis technique, thematic 

analysis is known to be accessible and appropriate for use by researchers with limited 

qualitative research experience such as myself.(274) 

I undertook thematic analysis based on the reflexive approach described by Braun and 

Clarke.(144) 

I familiarised myself with the data firstly by checking transcriptions of all interviews against the 

recorded audio, with one interview transcribed by myself. I read my reflective notes made at the 

time of the interview before checking the transcription. I then read and re-read transcripts and 

throughout this entire process made notes of features and possible ideas in the data.  

I then imported the transcriptions into NVivo (release 1.6.1) for inductive coding. I initially coded 

four interviews, creating a list of all the codes generated. This list was reviewed and refined after 

each interview to create a codebook. Notes were made of early potential clusters of codes and 

possible themes during this process. My qualitative supervisor Kinda Ibrahim (KI) also coded 

two of these interviews and this, as well as my coding, was discussed to share perspectives and 

interpretations of the data. Further regular meetings were held between KI and I throughout the 

analysis to discuss coding and the subsequently themes created. 
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I used the codebook to code all further interviews, iteratively reviewing and revising codes 

throughout. If new codes were generated in the coding of an interview, previously coded 

interviews were re-examined for this code. Alongside the iterative revision of codes, I 

constructed early themes and sub-themes. I also created a visual map of code clusters using 

MindManager 2020 (version 20.0.334). I found this visualisation of connections between codes 

or clusters of code help theme construction and subsequent revision of themes (see Appendix 

J).  

Following their construction, I examined the coded data extracts within the themes and sub-

themes to revise them further until each theme was coherent and did not appear to overlap with 

another. I then defined and named the themes. This I achieved by writing up a full analysis for 

each theme, further refining each theme during this process and discussing the narrative with 

supporting quotes with regular meetings with my supervisor (KI). The themes presented 

common patterns and important information reported by the different groups and under each 

theme potential barriers and facilitators were discussed.  

As a second stage of analysis I extracted potential barriers and facilitators to a role for 

community pharmacists identifying ArLD that were described in my themes. These were 

categorised according to whether they were influences on pharmacy staff or patients. Each 

barrier or facilitator was mapped to the components of the COM-B model. The extracted 

barriers and facilitators and their subsequent mapping were discussed in meetings with KI to 

ensure they were representative of the data and mapped appropriately. Uncertainties in 

appropriate mapping were resolved through discussion and re-review of the relevant data where 

necessary. This mirrors the process utilised in my qualitative evidence synthesis. By using the 

same method to examine barriers and facilitators I can triangulate the results of both pieces of 

work. This furthers my understanding of factors to consider in the intervention design to create 

an intervention that can be more likely to succeed. The use of COM-B also enables the 

application of the behaviour change wheel to identify intervention functions that can be 

effective in changing behaviours to address barriers as is discussed further in Chapter 6.(238) 
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5.3 Results 

A total of 26 participants were recruited and interviewed. 15 were female and the median age 

was 50 years (range 24-80) with 15 participants in the professionals group and 11 participants in 

the patients and public group. A summary of participant characteristics is shown in Table 5.1. 

Most interviews were conducted remotely using Microsoft Teams (n=12) or telephone (n=8). The 

face-to-face interviews were conducted in a private room in a community pharmacy (n=5) or in a 

private room in the UHS clinical research facility (n=1). Interviews lasted between 18 and 72 

minutes with a median length of 39 minutes. 

Table 5.1 Characteristics of interviewed participants 

 Group 
Characteristics Professionals 

(n=15) 
Patients and public 

(n=11) 
Age years; median (range) 48 (24-61) 56 (43-80) 
Sex 
  Female 
  Male 

 
11 (73) 
4 (27) 

 
4 (36) 
7 (64) 

IMD Quintile 
 1 
 2 
 3 
 4 
 5 

 
- 
- 
- 
- 
- 

 
2 (18) 
4 (36) 
0 (0) 
1 (9) 

4 (36) 
Profession 
  Community pharmacy staff 
     Pharmacist 
     Pharmacy assistant 
  Clinician managing ArLD 
     Consultant in gastroenterology 
     and hepatology 
     Hepatology nurse 
     Fibroscan® practitioner 
     GP 

 
8 (53) 
4 (27) 
4 (27) 
7 (46) 
2 (13) 

 
2 (13) 
1 (7) 

2 (13) 

- 

Years in current role; median (range) 12 (0.5-28) - 
Lived experience of ArLD - 6 (54) 
Ethnicity 
  White British 
  White Irish 

 
- 
- 

 
10 (91) 

1 (9) 
Numbers are counts (percentage) or median with range where stated  
IMD index of multiple deprivation, GP general practitioner, ArLD alcohol related liver 
disease  

5.3.1 Themes 

Three overarching themes emerged through the analysis with each theme containing a number 

of sub-themes as summarised in Table 5.2. The analysis is described according to these themes 

and sub-themes with illustrative quotes given to enhance this description. Further examples of 

quotes coded to each sub-theme and theme are provided in Appendix I.  
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Table 5.2 Summary of themes and subthemes from thematic analysis of interviews 

Theme Sub-theme 

Acknowledging, seeking help 
and engaging with a hidden 
problem 

Stereotyping and self-awareness of drinking 
 
Seeking advice and revealing hidden conditions 
 
Honesty, taboo and routinely contextualising 
 
Enabling and facilitating motivated engagement 

Professional roles, boundaries 
and attributes 

Experience of providing general health, alcohol and liver disease 
advice in community pharmacy 
 
Perceived abilities of community pharmacy staff to take on a role in 
ArLD identification 
 
Bypassing GPs 
 
Utilising benefits and recognising challenges of the community 
pharmacy setting 
 
Optimising a service model of delivery in pharmacy 

Communication, relationships, 
collaboration and support 

Making referrals and pathways simple, clear and efficient 
 
Two-way inter-disciplinary communication 
 
Establishing relationships and collaborating 
 
Unmet support needs 

 

5.3.1.1 Acknowledging, seeking help and engaging with a hidden problem 

This theme incorporates participants views and experiences around how alcohol related health 

problems – including alcohol-related liver disease – are realised and the challenges relating to 

this. Perceptions around engaging patients with possible alcohol-related health problems with a 

process of assessment, identification and ongoing care area are also examined.  

Stereotyping and self-awareness of drinking 

Many professional participants acknowledged the healthcare burden that exists as a result of 

alcohol-related health problems. Community pharmacy staff were no exception and reflected 

on regular experience of people with overt alcohol misuse in their day to day work. Both 

professional and public and patient (PP) participants recognised a ‘park-bencher alcoholic’ 

stereotype of a person with alcohol misuse. However, there was also the common perception 

that many people who drink ‘too much’ (and may have alcohol-related health problems) do not 
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fit this stereotype and that their excess alcohol use and related health problems may be 

unrealised or hidden, either from the individual themselves or from healthcare professionals 

(HCP).  

there's this sinister side of it where you've got this idea of an alcoholic who is 
someone who sits on a park bench with a brown paper bag, but in actual fact, 

people don't know that they become dependent on alcohol and they may 
have a glass of wine, or half a bottle of wine every night to wind down from a 
day, and not realise that they are becoming dependent on alcohol[…] Some 

people don't know they have an alcohol problem. Some people do know they 
have an alcohol problem but it's hard to admit it. C014/Assistant/50F 

Professional and PP participants described ‘unaware drinkers’ – people unaware of how much 

they drink and/or what amount of alcohol may cause health problems – with some perceiving 

this can be a result of not understanding alcohol units. Conversely, some professional and PP 

participants also described ‘self-aware drinkers’ i.e. people who recognise that they drink ‘too 

much’ alcohol. It was not clear if this self-awareness reflected a person’s knowledge of a 

specific threshold (and exceeding it) or merely an individual’s sense of drinking too much. 

Despite being self-aware of drinking too much, these ‘self-aware drinkers’ were perceived to 

commonly be in a state of denial about their drinking being a problem. Participants with lived 

experience of ArLD (all of whom could be described as ‘self-aware drinkers’ before their 

diagnosis) and some professionals saw this in part driven by social comparisons: firstly, by their 

drinking being normalised because others around them drank similarly. Secondly, by comparing 

and separating themselves from the socially undesirable ‘park bencher alcoholic’  

Put it this way, you associated an alcoholic with being somebody on a park 
bench, drinking a bottle every single day. That's what you did. That's what you 

associated. You think, I'm not because I'm not doing that. I know it sounds 
stupid but your mind finds an easy way out. Your brain finds an easy way out. 

That's not me because I don't do that. C015/Patient/59F 

Seeking advice and revealing hidden conditions 

Whether self-aware or unaware there was the general perception that people who drink ‘too 

much’ do not tend to seek help or advice for their own alcohol use, as was reflected in the 

experience of community pharmacy staff. Moreover, experience of many participants with lived 

experience of ArLD as well as some professional participants was that some people who drink 

‘too much’ do not seek out health advice in general unless they have significant symptoms. This 

was evident in participant experience of a well-recognised problem - that alcohol-related liver 

disease (ArLD) often only presents at an advanced, symptomatic stage. 

the difficulties with them I think they often present quite late, and that may, 
and we all know that those with ALD, their first even contact is often within an 

acute admission with decompensated liver failure. C001/GP/48F 
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Many PP and professional participants recognised that the often asymptomatic development of 

alcohol-related health conditions such as ArLD could perpetuate denial of alcohol misuse as a 

problem. All participants regarded the fact that drinking ‘too much’ can cause liver disease to 

be universally held knowledge, with some contrasting this to a perceived lack of public 

knowledge about alcohol as a cause of other conditions such as cardiovascular disease and 

cancer. Consequently, whilst ‘unaware drinkers’ and the general public were not perceived to 

be concerned about liver disease, many ‘self-aware drinkers’ were believed to have some 

underlying health concern about their liver. However, all participants with lived experience of 

ArLD described how the absence of significant symptoms allayed concerns about liver disease 

with a lack of awareness of its potential to be present in the absence of symptoms recognised. 

The effect of this was a perception of being unaffected and as such no reason to seek out HCP 

help or advice. It was also perceived by some clinician participants that younger (in their 

twenties and thirties) ‘self-aware drinkers’ may be even less concerned about liver disease. 

Well, it wasn't a problem and I hadn't - it wasn't giving me any problem; I 
hadn't got any problems with it. I don't know. You don't know, do you? I wasn't 

aware…never thought about it. C017/Patient/80M 

Equally, some professional and PP participants perceived that underlying concern about liver 

disease could motivate ‘self-aware drinkers’ to take up opportunities for a liver assessment. 

Some clinicians and PP perceived an assessment that incorporated a physical test such as 

blood test or scan enhanced this motivation as described by a public participant who took up a 

free liver test offered by a liver charity. 

What really inspired me was the fact that I was well aware that I drink too 
much, and it can hurt your liver. So my knowledge of that made me bite the 

bullet and say, 'Well, I'd better go and check this out.' C020/Public/71M 

Such tests may provide evidence of ArLD and as such an overt alcohol-related health problem. 

The presence or absence of an overt alcohol-related health problems was also perceived to 

influence identification of a person’s alcohol use. Professional and PP participants recognised 

the need to establish a person’s alcohol use given the often hidden nature of alcohol misuse 

and alcohol-related health problems. However, clinician participants perceived alcohol use 

was often only asked about reactively in the context of a clinical sign, symptom or health 

problem potentially due to alcohol rather than it being asked routinely of patients. This was seen 

in experiences of identifying ArLD in general practice where an alcohol aetiology may only be 

elicited from patients after incidentally finding an abnormal liver blood test or ultrasound scan.  
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Honesty, taboo and routinely contextualising 

Complicating this was the view of a number of professional participants that many people who 

drink ‘too much’ do not want to speak about it or lie about how much alcohol they drink if asked 

by a HCP, something supported by some participants with lived experience of ArLD. Some PP 

and professional participants described various reasons for this including the aforementioned 

denial and stigma associated with excess drinking, the potential personal consequences of 

revealing their alcohol use, and the communication style of the HCP asking.  

That is always on the notes, alcohol consumption, but those notes at that 
point in time, and sometimes, when people see me, they say, 'I didn't always 
tell the GP the truth', and that's fine because maybe it's easier to talk to me, I 

don't know C003/Hepatology/47F 

It was perceived that for some, honest reporting of alcohol consumption may be greater if being 

asked in the context of evidence of a potentially alcohol-related health problem, such as an 

abnormal blood test or clinical sign. Further reflecting this was the perception of most 

participants that alcohol use needed to be asked within a perceived relevant health context and 

not seemingly out of the blue, with the latter in community pharmacy evoking views of offence 

and resultant non-engagement.  

If I was in the chemist tomorrow, and they said, 'Oh, we're doing this thing 
about alcohol, to see if you've got a liver problem. Would you be interested in 

answering a few questions,' or whatever, then I'd say, 'Yes, that's fine.' I 
wouldn't have a problem with that, because it's help, but if the chemist just 

asked me out of the blue, 'Hello, Mr X. How are you? Oh, how many pints…?' 
I'd think, well… C020/Public/71M 

This was seen in wider views of many professional participants about a taboo around alcohol 

conversations and concern of causing offence. This concern, along with feeling uncomfortable, 

were recognised barriers to asking and advising about alcohol use for HCPs and community 

pharmacy staff alike, with some clinicians managing ArLD perceiving this contributing to late 

diagnoses of alcohol-related health problems. The concern of causing offence was particularly 

prominent for pharmacy staff participants without reported experience of talking to customers 

about their alcohol use and also when envisaging customers with perceived overt alcohol 

misuse. In this circumstance the concern was specifically of aggressive reactions. 

I think if people, if they did have problems with alcohol, then I think maybe 
they would like to talk to somebody. It'd just be the right way to approach 

them. Obviously not make them too angry! C007/Assistant/47F 

In reflection of concerns of causing offence, many professional participants saw a non-

confrontational, non-judgemental approach essential and that using a relevant health context 

to bring up alcohol use could attain this. In consideration of a role in ArLD, some PP and 
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professional participants envisaged this could be achieved in community pharmacy specifically 

through offering some form of liver health check or ‘MOT’ service. It was perceived customers 

would expect to be asked about alcohol use – and see it relevant – if taking up such an offer, 

thereby reducing concerns of causing offence for both staff and customer.  

You probably would have to offer it in a ‘well person’ type offer, so that people 
do know that they're likely to be asked those questions, or that that's 

something that could come up in the conversation. Because people don't like 
to be caught off guard I think, that's the thing. C008/Hepatology/52F 

When considering how to offer a ‘liver health check’, professional participants with experience 

of asking and advising on alcohol use perceived an ‘offer everyone’ approach more acceptable 

to avoid potentially stigmatising people through implied pre-judgement of an alcohol problem. 

This approach was also perceived to help uncover hidden alcohol use, as reflected by a GP on 

their practice’s ‘offer everyone’ approach of all patients able to voluntarily self-report alcohol 

intake on electronic consultation request. Similarly, two pharmacists also perceived offering an 

optional self-completed assessment of alcohol use to be an acceptable route to engagement 

and way into further discussion. 

we ask every patient who fills in an eConsult about their alcohol consumption 
and about their smoking habits. That picks up quite a lot. I've had a couple 
where I've seen that if somebody's written they're drinking 30-plus units a 

week in something completely unrelated, like a fungal nail infection, or 
something, and then that would spur a conversation. C004/GP/31F 

Enabling and facilitating motivated engagement 

Regardless of how a person may be asked and given advice, the widely held view was that 

people need to be motivated to engage with any alcohol-related health advice or assessment. 

Professional participants perceived that trying to force advice or further management in the 

absence of motivation is futile as it is waste of resources and services time and won’t lead to the 

desired outcomes. The goal for many professional participants was therefore perceived to be 

helping to generate motivation for patients and facilitate their engagement with care. 

if the patient's not in a place where they want to engage with the service, it's a 
waste of the service's time. If they're not ready to do that, then actually, me 
trying to force it down their throat is only likely to ruin the relationship they 
have, and actually probably not having that advantageous outcome for any 

party. C004/GP/31F 

In a pharmacy setting, PP and professional participants perceived highlighting the availability of 

a pharmacy service to customers and the public more widely was an essential part of generating 

and facilitating motivated engagement. Pharmacy staff reflected on successful ways this had 

been achieved for existing services (in particular with the hypertension case finding service) 
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using text messaging, promotional materials (posters, leaflets and advertising on pharmacy’s 

websites and social media) and by direct offer to customers. Additionally, highlighting a service 

and provision of information related to it was perceived to potentially plant a seed for those 

currently not wanting to engage that may result in engagement at a later date. Some PP and 

pharmacy participants perceived this could be achieved in relation to ArLD by providing 

information about the risk of ArLD in relation to amount of alcohol consumed and its 

asymptomatic nature. For many participants, this information was perceived to be needed not 

only in a pharmacy setting but also more generally in the public domain to raise awareness of 

ArLD, in particular the potential for it to develop without symptoms. 

more knowledge of what having a few glasses of wine - accessibility, visuals, 
more knowledge of what it could do to you.[…] If they had a little chart that 

says, 'This is acceptable. This might be dangerous. This is very dangerous,' if 
they had that sort of information - oh, maybe I should get that tested, then. I 

just think it may help. I probably would have looked at that. I hope! Obviously, 
hindsight is a wonderful thing! C015/Patient/59F 

Those considering the notion of a liver health check service emphasised an expectation this 

could offer a physical liver test, with the perception that engagement of ‘self-aware’ customers 

would be motivated by, and possibly contingent on, getting such a test. 

If it's just questions, there's probably little value in doing it because I could 
answer those questions for myself. I know sometimes being asked prompts 
the thought process, I understand that, but most people already know the 
answers.[…] but to have actual proof, and to have something on a piece of 

paper that goes, actually we've done this blood test, and it's come back, and 
you need to be a bit careful, or you need to go now and see a GP, or a 

specialist, then that's valuable. C019/Patient/44M 

When considering patients who may engage and undergo assessment, the impact of the result 

of a test specifically for ArLD on a patient’s ongoing motivation was considered by both PP and 

professional participants. Many perceived that if ArLD is identified through testing this can 

motivate patients to engage with further care and reduce their alcohol use. Some PP and 

clinician participants considered that the process of assessing for ArLD may cause feelings of 

fear and anxiety for patients, perceiving this a potential harm, but also reflected how these 

feelings could drive patients’ ongoing motivation to engage with care and reduce alcohol use. 

Maybe you do need to put an element of, 'Gosh, your liver isn't so great', but I 
think that, for some people, they come in sweating and really fidgety and 

agitated because they actually think they're at death's door.[…]However, they 
have stopped doing the things that made them need to come for a liver 

assessment, so that's also quite interesting, but I don't think you need to make 
people anxious. C003/Hepatology/47F 
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However, if a patient were to be assessed and not found to have ArLD, some clinicians and a 

participant with lived experience of ArLD perceived this could unintentionally perpetuate 

current drinking habits. Consequently emphasis was placed on the need for clear information 

about future risk as part of any ArLD assessment to try reduce this negative potential 

consequence. 

 

5.3.1.2 Professional roles, boundaries and attributes  

This theme examines the experiences of health advice in community pharmacy in relation to 

alcohol-related health problems. It further explores views and perceptions of what role 

community pharmacy staff could play in identification of ArLD alongside other healthcare 

professionals and perspectives of the attributes of both pharmacy staff and the community 

pharmacy environment that may impact such a role. 

Experience of providing general health, alcohol and liver disease advice in community 

pharmacy 

Both PP and professional participants recognised community pharmacists as qualified 

healthcare professionals who were appropriate for assessing and advising on minor illness such 

as sore throats, rashes, coughs, with many PP and clinician participants reporting positive 

experiences of this. Pharmacy staff participants had confidence in their ability in such roles to 

either address a customer’s health concern(s) in pharmacy or signpost them to a more 

appropriate health service as required. Many were motivated to provide health advice through 

being able to help customers and enjoyment of a role different from the routine work. 

I think it's just a different thing to do in the day. I think different from the run of 
the mill stuff. Also, if it was making a difference to people. It's exciting when 

someone changes or things get better or they find out a way to do something 
and help themselves. C014/Assistant/50F 

PP and professional participants perceived that health advice provided by pharmacy staff was 

usually ‘customer-led’, that is given in response to customers seeking advice for a specific 

health concern, either through their own volition or having been directed to pharmacy from 

another health service as done in the community pharmacy consultation service (CPCS). Other 

advanced pharmacy services – New Medicines Service (NMS), Medicines Use Review (MUR – 

now decommissioned) and in particular the hypertension case finding service (HCFS) – were a 

slight exception to this as they incorporate delivery of health advice but were reportedly offered 

directly to customers by some pharmacy staff rather than relying on customers asking for them.  
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So it’s really, it's mainly the patient who is in charge of seeking the advice. 
Although, having said that, sometimes when I'm doing like a New Medicine 

Service[…] that will then lead the conversation to me giving them health 
advice. C013/Pharmacist/50F 

In keeping with this and the earlier described view that advice on alcohol use is rarely sought 

from HCPs, most participants (both PP and professional) reported a general lack of experience 

of alcohol use being raised by customers or staff in community pharmacy. The only two 

pharmacy staff participants recalling customers seeking alcohol use advice reported this being 

customers raising concerns about a partners or relatives alcohol use rather than their own. With 

regards pharmacy staff experience of asking about alcohol use, this was mostly only described 

within advanced pharmacy services (NMS, MUR, HCFS). This was reflected by non-pharmacy 

participants, none of whom had used such services and whose only reported experience of 

alcohol being discussed was when told to avoid alcohol when taking certain medications.  

Pharmacy staff experience of having alcohol conversations outside of advanced services 

appeared to reflect their years of working. Those with fewer years’ experience did not recall 

alcohol being discussed at all but three pharmacy staff, each with over 20 years' experience 

(two pharmacists and one pharmacy assistant) had experience of offering a dedicated alcohol 

assessment and advice service in pharmacy, with one continuing to do so. However, with the 

exception of the one pharmacist continuing to offer an alcohol advice service, all other 

pharmacy staff participants did not feel they currently had sufficient knowledge to appropriately 

assess and advise on alcohol use or alcohol-related liver disease. Both these and non-

pharmacy professionals recognised a need for training. 

as long as you got the right knowledge before and had some training then I 
think it would be okay C007/Assistant/47F 

Whilst there was mixed experience of assessing and providing alcohol advice in community 

pharmacy, no PP or professional participants had any experience of alcohol-related liver 

disease (ArLD) being discussed in pharmacy. Moreover, pharmacy staff had little or no 

experience of speaking with customers about any form of liver disease, again recognising a need 

for training to improve their knowledge. Where experience was described, this was superficial 

with the exception of one pharmacist who discussed Hepatitis C with customers on methadone 

prescriptions. Notably this was when customers sought advice themselves, in keeping with the 

earlier described ‘customer-led’ structure of pharmacy health advice. 

On occasion, somebody will speak to me about their concerns. They're 
worried they haven't gone through the hepatitis C screening, or they have, and 

they were supposed to have started their medication, and they've not been 
taking it. […] they are my only clients that I do speak to directly about any sort 

of liver disease. That would be the methadone patients. C013/Pharmacist/50F 
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Perceived abilities of community pharmacy staff to take on a role in ArLD identification 

In the context of having had appropriate training, pharmacy staff generally perceived they would 

be able to discuss and advise on alcohol use and ArLD. Those with prior experience of an 

alcohol assessment and advice service perceived how existing communication skills used in 

their current day-to-day work were transferrable to alcohol and ArLD conversations.  

I would be able to speak to them because we're always having different and 
difficult conversations. […] I probably would need to refresh my knowledge, 
and make sure that I'm giving them the correct information and more up-to-

date information. In terms of ability, I think once I have the correct information, 
I don't think I'd have a problem having the conversation. 

C013/Pharmacist/50F 

For PP and clinician participants, perceptions of capabilities of pharmacy staff were dependent 

on what was to be discussed and undertaken in relation to alcohol and ArLD as well as which 

staff were involved. Asking and appropriately advising about alcohol use was seen by most to be 

within the capabilities of pharmacists, with this belief often influenced by perceptions of 

pharmacists as qualified health professionals with the required skills.  

Views of capabilities of pharmacy assistants were different, with some PP participants believing 

them to be insufficiently qualified to ask or advise on alcohol. Conversely, pharmacists 

acknowledged the training many pharmacy assistants have undertaken in relation to interacting 

with customers and perceived them able to appropriately engage customers in relation to 

alcohol use. Pharmacy assistant participants were familiar with engaging customers with 

pharmacy services and perceived that with further training to improve their knowledge and 

communication skills relating to alcohol use they would be able to engage customers with 

conversations about their alcohol use. This was reflected in the experience of one pharmacist 

providing an alcohol advice service in which trained pharmacy assistants performed the initial 

assessment of alcohol use, with advice subsequently provided by a pharmacist if a customer 

was identified as drinking at risk. Another pharmacist saw the involvement of pharmacy 

assistants to be essential, as was practiced for smoking cessation, recognising this prevented 

dependence on a busy pharmacist. Despite differing views on what was appropriate for 

pharmacy assistants to perform, professional and PP participants generally acknowledged they 

are typically the first (and often only) point of contact for customers and so would have to play a 

role in engaging customers.  

Nine times out of ten, the pharmacist is actually behind a little counter[…] 
He's busy doing his drugs bit and it's the girls that come and see you. They're 

not medically qualified. Most of them aren't, anyway. C015/Patient/59F 
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When considering ArLD, and in comparison to just alcohol assessment and advice, there were 

mixed views and uncertainty about what aspects of identifying ArLD were within pharmacists’ 

capability. Views around this surrounded perceptions that assessing and identifying ArLD 

required specialist knowledge and, for some clinician participants, that this is not always 

evident in existing primary care practice. For PP participants there was uncertainty whether 

pharmacists were sufficiently qualified to assess for and discuss ArLD. Ideas of assessment 

were often tied to perceptions and expectations of a physical examination, blood test or scan 

and that these – as also acknowledged by pharmacy staff – were not something that happens 

routinely in community pharmacy. Clinician participants also recognised this and whilst some 

perceived pharmacists able to be trained to conduct a liver test in the form of a Fibroscan® or 

blood test, a lack of adequate space in most community pharmacies, the time to do such a test 

and the cost of testing were believed to make this unfeasible. As such most professional and PP 

participants saw the role of a pharmacist to be that of finding and engaging people appropriate 

for testing and then referring for it, rather than conducting testing themselves – in essence a 

case-finding role.  

I think, certainly, the pharmacist is going to be an excellent person to trigger 
the initial referral to other services. Whether they would have the time or the 
ability to perform any further kind of ongoing assistance, or [..] some of the 
testing for liver disease, they are either venous blood tests or performing a 

Fibroscan®.[…] I think, probably, their role would be more as that initial 
engagement, signposting on, educating, breaking down that first initial barrier 

of we have got people that can help you with this. C005/Hepatology/52F 

Bypassing GPs 

When considering getting a test and its subsequence management, a minority of PP and 

professional participants perceived it appropriate for pharmacists to provide customers a test 

result. The more commonly expressed view was that testing and further discussion should be 

with a different HCP with more perceived ability in ArLD. Whether testing and discussion should 

be via a GP was considered by PP and clinician participants and most were of the view that 

bypassing GPs for a more specific liver HCP was preferable. This view was influenced by wider 

attitudes and beliefs about GPs’ roles and abilities, in particular that they are not the best 

person for specialised advice, that GPs themselves do not want to always be the gatekeepers to 

other services, and that it is increasingly difficult to get a GP appointment.  

GP means general practitioner, so anything that's specific is usually outside 
their experience or their knowledge. Otherwise they'd have specialised in 

something. So they are a general practitioner, the first port-of-call, if you've got 
past triage of course C020/Public/71M 
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Difficulties getting GP appointments was in part perceived a systems capacity issue, something 

similarly perceived a challenge in secondary care liver services by clinicians. Clinician 

participants expressed concern about the potential to outstrip the already stretched existing 

capacity in the system if a pharmacy role was not planned in consideration of this. In reflection 

of this, clinician participants who held the view that bypassing GPs for a specific liver HCP was 

preferable did not believe this could be direct to a hospital consultant clinic. The alternatives 

envisaged were accessing a liver assessment service in the community or a nurse-led clinic but 

existing services such as these were not available to some clinician participants and instead 

seen as an ‘ideal’ situation. 

why can there not be a pathway that, say, is from the pharmacist identifying 
someone drinks a lot […] there should be no reason why along with a 

commissioned service, for example, ok again its money, that then that patient 
can't be referred to say a community hepatology team, to provide them…to do 
their bloods, to follow them up, to do Fibroscans® if they need to and give that 

advice and then refer to secondary care if they need to. C001/GP/48F 

Whilst there was the overriding preference for GPs to be bypassed for a specific liver HCP, the 

majority of PP and professional participants were also of the view that a patient’s GP should still 

be informed of the outcome of any assessment done. This appeared paramount for two public 

participants that reported having a number of chronic health conditions and perceived their GP 

to be at the centre of their care. A contrasting view of informing a person’s GP was raised by 

both a public and clinician participant specifically in reference to alcohol use. Both participants 

perceived there may be customers for whom the appeal of an assessment relating to alcohol 

through pharmacy may be that it is not shared with GP or go on their GP record.  

I would say fairly frequently some people don't want their GP to know a lot of 
things which I'm privy to, and that's fine too because if they don't want their GP 

to know, they don't. C003/Hepatology/47F 

Utilising benefits and recognising challenges of the community pharmacy setting 

Difficulties of seeing GPs were contrasted by many PP participants with the perceived ease of 

going to a pharmacy and seeing a pharmacist face to face. This was in reference to geographic 

location i.e. being close to home or work and through the ability to get ‘walk-in’ healthcare 

advice without appointment and at weekends when many GP surgeries are closed. This 

convenience and accessibility were an evident driver of pharmacy use for health advice by PP 

participants.  

Convenience. It’s at the bottom of the road, there's someone there that could 
answer me straightaway, rather than going through the rigmarole of the doctor 

stuff. C020/Public/71M 
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This was mirrored in some clinician participants’ experience of community liver assessments 

for people who drink ‘too much’, where the geographic proximity was perceived to have 

maximised patient attendance. The accessibility of community pharmacy was also raised by 

some professional participants in relation to stigma, with some perceiving it a less stigmatising 

location for people who drink ‘too much’ as compared to hospital or GP, which consequently 

could increase engagement. This view was in part a result of experience of working with 

pharmacies for treating patients with hepatitis C. 

a lot of our patients go to the pharmacy because they might be getting their 
methadone from the pharmacist, but also a lot of our patients that aren't on 

methadone, they will still go to a pharmacist rather than a GP, rather than the 
hospital. There doesn't seem to be the same stigma around your pharmacy 

C005/Hepatology/52F 

With the aforementioned concerns of stigma and taboo relating to talking about a person’s 

alcohol use, privacy was seen by PP and professional participants to be paramount in any such 

discussions, something perceived attainable in pharmacies through use of consultation rooms. 

Conversely the main area of a pharmacy was perceived to be too busy with other customers to 

provide adequate privacy with the belief this would prevent many customers engaging in any 

such discussions.  

The busyness of community pharmacy was widely seen as a barrier to delivery of any new 

service or role. Both PP and professional participants acknowledged that pharmacy staff are 

often busy with their existing workload and perceived a lack the time or sufficient staff to offer 

more, as reflected by one pharmacy assistant’s ability to offer a diabetic risk assessment within 

the hypertension case finding service.  

In theory, we should be doing it with everybody but, as I said, time is such a 
problem. It's not time, it's lack of other members of staff. So if I disappeared 
off into the room for 20 minutes, then it's going to put pressure on everyone 

else. C014/Assistant/50F 

Time and busyness were also described in reference to that of customers. Time waiting for 

prescriptions and purchasing over-the-counter (OTC) medication were widely perceived 

opportunities to engage customers with other services but pharmacy staff and PP participants 

held the view that many customers attending for these reasons want to minimise their time 

spent in pharmacy. Changes in pharmacy dispensing practice, namely electronic prescriptions 

and prescription vending machines, were also perceived to mean customers’ time in pharmacy 

was minimised.  

As such some PP and pharmacy staff participants believed any role in ArLD should be able to 

minimise extra time spent in pharmacy for customers when first engaging. This was perceived to 
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be achievable through integration with another service being used by the customer or by being 

able to offer customers to return at designated time. The latter was also a posed solution to the 

busyness of pharmacy staff through allowing extra workload to be planned for.  

I suppose if we gave a timeslot that we know throughout the day, maybe, I 
don't know if it was like one hour a day that you could set aside and that would 
be the time that you would have your meetings with them C007/Assistant/47F 

The opportunity of OTC medication or prescription collection to engage people who drink ‘too 

much’ was emphasized by participants with lived experienced of ArLD. Prior to their diagnosis 

these participants only recollected using pharmacies for collecting a prescription (for some only 

on behalf of a partner of relative) or purchasing OTC medication, often pain relief.  

only if it's prescribed by the doctor I would [go to a pharmacy].[...] my wife’s on 
about four million pills a day, do you know what I mean? I’d definitely go to the 

pharmacy with her because she picks up this huge bag of pills 
C017/Patient/80M 

Most professional and PP participants perceived that the pharmacy-using public have a ‘usual’ 

pharmacy they visit and, in the context of repeat prescriptions, customers have more 

interaction with staff in their pharmacy than their GP, meaning more opportunities for 

engagement. Additionally, this regular customer base was recognised by some professional and 

PP participants to create familiarity between staff and customers, with some PP and pharmacy 

staff participants perceiving a sense of an established relationship. When considering a role in 

alcohol and ArLD, this regular, familiar contact was perceived by professional participants to be 

an attribute through being able to provide ongoing support following engagement. Additionally, 

the familiarity could help pharmacy staff feel more comfortable offering a service or advice to 

regular customers, helping overcome concerns of taboo.  

people will come into the pharmacy, and they're visibly inebriated. If it's a 
regular customer, if it's somebody that I know, I will probably call them in and 

say, 'Is everything okay? […] we have had people who were concerned 
because they were probably people who are generally well-kept and tidy and 

everything. Then you see them slowly disintegrating, and you're thinking to 
yourself, what's going on? So we will have a conversation, and we will refer 

them to the drug and alcohol service if we're concerned. 
C013/Pharmacist/50F 

Optimising a service model of delivery in pharmacy 

In consideration of a role of community pharmacy in ArLD being delivered as a commissioned 

pharmacy service, professional participants expressed views on general aspects of a service 

perceived to facilitate its delivery by pharmacy staff. Three aspects in particular were reported 

by most pharmacy staff and some clinician participants, namely: appropriate training provided 
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for all involved staff; readily available and ongoing support in case of problems encountered in 

delivering the service; and remuneration for service delivery.  

The perceived need for pharmacy staff training in relation to alcohol and ArLD has been 

described earlier but when considering the provision and undertaking of training more generally, 

pharmacy staff perceived it beneficial for all staff, including locums, to be given training relating 

to a service to minimise disruption if some staff are unavailable. Additionally, two pharmacy 

staff from the same pharmacy perceived lengthy unpaid training undertaken in staff’s own time 

to have prevented the delivery of a pharmacy smoking cessation service. 

I think the training is quite lengthy, it's eight hours […] then you've got to do a 
lot of learning on your own, your own pace, etc. As the service funding is quite 

low, I think it's only £5 per consultation, it's not worth me doing it, so that's why 
we get the dispensers to do it, as long as there's a pharmacy supervision. I 

guess because the dispensers haven't got a medical background as well and 
they don't get paid to do their learning in their own time, there's not much 

incentive for them to do it so they don't really bother. C006/Pharmacist/30F 

Where raised by professional participants, and as described in the above quote, the main view 

of remuneration for a pharmacy service was that it was appropriate for the time taken for 

pharmacy staff to deliver it. One pharmacy assistant perceived increased staff motivation to 

deliver services as a consequence of receiving a quarterly bonus for delivering sufficiently high 

numbers of services. However, this appeared an exception as other both professional and PP 

participants did not perceive pharmacy staff themselves to be incentivised by remuneration but 

believed it a necessity in the context of the business model of community pharmacy. This wider 

importance of remuneration for service delivery was reflected on by one pharmacist in relation 

to how the community pharmacy business model had changed to a one of service provision. 

We're moving away from dispensing business model to more of a services 
business model. So we are always, always, always happy to provide services 
[…] if I'm spending ten minutes or 20 minutes providing a service that will pay 
us £30 or £20 or whatever it is for the 15 minutes, as opposed to me spending 

15 minutes checking prescriptions, I'll only be paid £3 for, my time is obviously 
better well spent providing the service. Service provision and remuneration is 

very important C014/Assistant/50F 

Payment for a service was also considered in relation to maximising customer uptake of a 

service. When considering a service providing access to ArLD testing, three PP participants (all 

of whom resided in areas of lower deprivation) perceived this to be something customers may 

pay for. However, the more commonly expressed belief by PP and professional participants was 

that requiring customers to pay for any pharmacy service would largely prevent engagement and 

one pharmacist also highlighted the potential to create health inequalities. 
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5.3.1.3 Communication, relationships, collaboration and support 

This theme explores views regarding the links and communication between community 

pharmacy and other healthcare professionals. Further perceptions of needs in relation to this 

and also in relation to the wider interdisciplinary, collaborative care of patients with possible 

ArLD are also incorporated. 

Making referrals and pathways simple, clear and efficient 

As discussed, most PP and professional participants perceived that any community pharmacy 

role in ArLD would involve referral for more specialist input at some stage and as such require 

multi-disciplinary collaboration. A widely viewed essential aspect when considering any such 

referral was for the process to be relatively simple. 

Pharmacy staff reflected on experience in their current practice and perceived that routine use 

of email in making referrals to GP (using NHSmail) to be positive. Pharmacy staff viewed email 

referrals to be a straightforward process and perceived further benefit through creation of an 

electronic audit trail, being able to delegate an email referral to other pharmacy staff if needed 

and, if non-urgent, being able to do it at a time convenient to work demands. Clinicians too were 

familiar with, and expressed a preference for, receiving referrals via email. In addition to use of 

email, professionals perceived it beneficial to have a dedicated referral form in order to help 

ensure necessary information was shared and avoid inappropriate referrals.  

We have referral forms, which we used to fax, but now we send them through 
the NHS.net email, which is great, because then you've got an audit trail and 

you don't have to then store thousands of bits of paper C002/Pharmacist/53M 

The potential of inappropriate referrals and the ease of the referral process was reflected in 

many professionals perceived need for a clearly defined pathway for any community pharmacy 

ArLD role. Clinician participants reflected on experience of existing liver pathways in primary 

care, perceiving pathways with clearly defined eligibility and referral requirements to help 

ensure patients are tested and referred appropriately. GP and pharmacy staff participants 

reflected on experience of the community pharmacy consultation service (CPSC) where defined 

pathway eligibility was viewed to be important to recognise limitations of pharmacists’ practice 

and prevent inappropriate work.  
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It works really well for very straightforward, clear guideline role set, because 
there is an algorithm to follow, and so that works well. The ones that tend to 
get bounce back […] would have a level of complexity that actually don't fit 

into a certain algorithm. […] So I think if a similar service was to be set up for 
alcohol, it would just have to have clear structure to be followed. I've got 

friends who are pharmacists, who say it works well when they can follow the 
algorithm through, but actually, if they don't, they have no scope and no 

protection outside of that scope of deviating C004/GP/31F 

Clinician participants also placed importance on pathways in ArLD being simple in terms of 

minimising the number of patient-HCP visits required and maximising what is delivered at each 

visit. This view was influenced by the earlier discussed belief that people with alcohol misuse do 

not often seek health advice – and consequently a perceived need to make efficient use of any 

engagement – as well as the perception that a proportion of patients will disengage between 

visits.  

I'm a big believer in the fact that if you have got someone that is with you and 
they're engaged with you, if you are able to take further blood tests and 

perform a bit of an MOT at that stage, then you should do that, because that 
can only be a positive experience. From previous clinics that I've run, by doing 

that we have been able to diagnose various other issues that people might 
have, and I just think we know that liver disease is a real issue, and if you've 

got the opportunity to screen that patient, then you should do it as effectively, 
and gain as much as information, as you possibly can. C005/Hepatology/52F 

Two-way inter-disciplinary communication 

When considering the potential to refer to liver services, all professionals perceived this 

acceptable and feasible although were not aware of any existing formal route. Community 

pharmacy staff saw this reflective of the wider situation in community pharmacy, having 

minimal experience of any formalised communication routes to non-GP healthcare services and 

a reliance on signposting.  

Whether signposting customers or using established GP referral routes pharmacy staff 

described only gaining knowledge of the outcome through customers returning to the 

pharmacy, typically to collect a new prescription resulting from the earlier referral. Pharmacy 

staff were motivated by seeing the benefit of referrals to customers but some expressed 

frustration at a lack of direct feedback, perceiving this could improve future practice and, when 

concerned about a customer, alleviate worries about whether a customer received help.  

you don't get a thank you or any communication from them [GPs] about the 
patients you refer to them, which would be helpful because if they did refer 
back to you, then you'd know if your referrals could be finetuned, or better. 

Because you never get any feedback, you just hope for the best. 
C002/Pharmacist/53M 
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This pharmacy staff experience of an absence of direct feedback reflected many professional 

participants’ views of a lack of open two-way communication between community pharmacy 

and other HCPs, perceived to create a barrier to effective collaborative working causing 

frustration for staff and customers alike, reflected by some participants in their experience of 

the CPSC 

quite often they just tell the patient you need to go back to your GP. Which is 
then the patient then either has to come back to us either in person and very 

grumpy, or they sit on a half-hour wait for the phone again when they've 
already done that already. […] They are meant to e-mail us back and say ‘I 

would recommend this prescription - can you do this?’ and then we should 
send it off but I just don't think it's working like that. C001/GP/48F 

Establishing relationships and collaborating 

For any collaborative working, many professional participants saw how establishing 

relationships between pharmacy and other HCPs was essential. These participants recognised 

difficulties in developing such relationships, with time to do so an evident barrier. Some also 

recognised how the structure of healthcare funding could inhibit collaborative relationships, as 

experienced in relation to vaccination services and also noted by a public participant.  

both GP practices and pharmacies were doing jabs and it created a bit of 
conflict, because there was some funding that went with this. I think there was 

a case locally, […] where a pharmacy and the GP practice really fell out over 
this. There was a notice from the GP practice saying, 'You must come to us,' 

and the pharmacy saying, 'Actually, no, you don't’ C022/Public/54M 

Despite these challenges, pharmacy staff and clinician participants who had developed 

established pharmacy-HCP relationships recognised benefits including development of two-

way communication channels, agreeing common goals, and enabling more effective care for 

patients. These were described in the context of engaging patients with Hepatitis C treatment, 

the hypertension case finding service, and providing opioid substitution therapy as highlighted 

in one pharmacist’s experience of working with drug and alcohol services.  

we tend to meet once a year. When we meet, the team at [local drug and 
alcohol service] will inform us what sort of things they would like us to do from 

our end, and we let them know what we would like. So, yes, it's a group 
meeting where we discuss what our priorities are for moving forward and what 
problems we have. We share the problems, and we come up with solutions to 

the problems. Say, with communication problems, they will tell us, 'Okay, 
here's a direct line number. You don't need to wait. […] this is the person who 

you need to speak to.' C013/Pharmacist/50F 
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Unmet support needs 

Existing inter-disciplinary collaboration in relation to wider support for people with alcohol 

misuse (with or without ArLD) was perceived something of an unmet need by professional 

participants, recognising there are often a number of health and social issues experienced by 

people with alcohol misuse that may potentially be driving their alcohol use or a consequence 

of it. When considering ArLD, this unmet need was believed by clinician participants in part to 

be a consequence of a lack of incorporation of inter-disciplinary collaboration into pathways of 

care. ArLD pathways were seen by some clinician participants to be focused on diagnosis and 

not the wider support patients may require to reduce their drinking, consequently reducing 

pathways’ effectiveness in preventing development or progression of disease. A lack of time of 

the HCPs in such pathways to provide the appropriate support was also described.  

you're giving advice for a patient to make the changes, but there isn't enough 
support around how those changes are helping your patient, really, to make 
those changes, so I think there does need to be more investment in services 

within the community to be able to help with the changes that you're 
recommending. […] support groups for people that have got problems with 

alcohol, these are services that have been cut throughout the last ten years. 
There never seems to be any investment going into community services, so 

you do feel quite often with some of these pathways that you are just delaying 
the inevitable, rather than setting your patient up to succeed 

C005/Hepatology/52F 

In reflection of this unmet support need, both PP and professional participants widely perceived 

being able to provide access to support in addition to any assessment to be important for any 

community pharmacy role in alcohol and ArLD. The presence of existing relationships between 

some pharmacies and drug and alcohol services as highlighted earlier was perceived to be 

beneficial for this. However, some professional participants also reported a general lack of 

availability of suitable support services in the community for patients who drink too much, 

driven by perceptions of inadequate funding for such services and that existing services are 

often viewed as stigmatising by patients who drink ‘too much’. 

Our local service […] which is run by the NHS. Yes, they do substance misuse 
and alcohol misuse, and they offer help with reducing and cutting back. 

Otherwise, there are some local charities we can refer to. To be fair, there's 
probably not a lot. What we can offer is limited, and often comes with quite a 

stigma from patients, so there's quite a barrier to accepting. C004/GP/31F 
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5.3.2 Identified barriers and facilitators mapped to the COM-B model 

Across the themes that emerged from my analysis numerous perceived barriers and facilitators 

to a role for community pharmacists in identifying ArLD are described. These are presented 

below according to whether they are influences on pharmacy staff (Table 5.3) or pharmacy 

users (Table 5.4) and mapped to a component of the COM-B model. 
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Table 5.3 Perceived barriers and facilitators influencing a role for community pharmacists identifying ArLD described within thematic analysis and 

mapped to components of the COM-B model 

COM-B 
component 

Facilitators – Pharmacy staff Barriers – Pharmacy staff 

Capability 

+ Pharmacy staff knowledge that alcohol misuse may not be 
visible 
+ Pharmacy staff knowledge that drinking too much can cause 
liver disease 
+ Prior experience and training of pharmacy staff in assessing 
and advising on alcohol use  
+ Education for pharmacy staff about ArLD 
+ Pharmacy staffs’ existing non-confrontational and 
empathetic communication skills  
+ Pharmacy staff existing ability to signpost patients to 
appropriate care 

- Pharmacy staff lack knowledge, experience and training in 
assessing and advising about alcohol use and/or ArLD 
- Pharmacy staff not currently competent to perform a liver 
fibrosis test 

 
 
 
 
 
 
 
 
 
 
 
Opportunity 
 
 
 
 
 
 
 
 
 
 
 

+ Access to people with alcohol misuse and alcohol-relevant 
health issues in day-to-day pharmacy work 
+ Customers waiting for OTC or prescriptions medication (their 
own or others) 
+ Regular attendance at same pharmacy by many customers  
+ Promotion of a pharmacist ArLD role to customers through 
display of information in pharmacy and directly informing 
customers through text messaging 
+ Providing customers an optional self-completed risk 
assessment in pharmacy 
+ Initial customer engagement by pharmacy assistants 
+ Use of consultation rooms to obtain privacy 
+ Customers raising concerns about a 
relative’s/partner’s/friend’s alcohol use 
+ Having educational written resources in pharmacy to give 
customers 
+ Option of a dedicated time slot for pharmacy assessment 
+ Pharmacy staff having ability to refer for liver testing 
+ Use of secure electronic referrals (NHSmail or IT system) from 
pharmacy to other HCP 
+ Clearly defined referral requirements and patient eligibility 
+ Use of a dedicated referral form if referring from pharmacy to 
another HCP 

- Alcohol use only routinely asked by pharmacy staff as part of 
an advanced pharmacy service or locally commissioned 
alcohol service  
- Lack of privacy in main area of pharmacy 
- Limited pharmacy personnel resources to perform extra work 
(other demands, time, staff numbers) 
- Customers wanting to minimise their time in pharmacy  
- Pharmacy staff do not have direct access to liver fibrosis 
testing 
- Lack of suitable space in some pharmacies to perform a 
physical liver test or examination 
- Cost of liver fibrosis testing equipment 
- Lack of existing formal two-way communication routes 
between pharmacy and other HCPs 
- Lack of existing relationships between pharmacy staff and 
other HCPs 
- Stretched capacity in general practice and secondary care 
services 
- Not usual practice to refer directly to secondary care based on 
ArLD risk alone 
- Lack of existing inter-disciplinary collaboration for patients 
with alcohol problems in existing ArLD pathways 
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COM-B 
component 

Facilitators – Pharmacy staff Barriers – Pharmacy staff 

 
 
 
 
 
Opportunity  

+ Existing relationships between pharmacies and drug and 
alcohol services 
+ Readily available service support if delivering an ArLD service 
+ Having a relevant health context to raise alcohol and ArLD in 
pharmacy e.g. within a pharmacy service  
+ Increasing service delivery business model of community 
pharmacy 
+ Collaborative working relationships between pharmacy staff 
and relevant non-pharmacy HCPs 
+ Presence of a nurse-led liver clinic or community-based liver 
fibrosis assessment service 

- Insufficient availability of suitable alcohol support services if 
required 

Motivation 

+ Pharmacy staff enjoyment of providing health advice to 
customers 
+ Pharmacy staff belief can have a role in ArLD if trained 
+ Appropriate remuneration for the time required for pharmacy 
staff to deliver any ArLD role 
+ Pharmacy staff familiarity with some customers 
+ Pharmacy staff belief in own ability to help customers  
+ Pharmacy staff seeing or learning of benefit to customers e.g. 
through customer contact or direct feedback of referral 
+ Simple referral process 

- Reliance on seeing an overt, potentially alcohol-related health 
problems to prompt asking customers 
- Concern of causing offence to customers by enquiring about 
alcohol use 
- Feeling uncomfortable asking customers about their alcohol 
use 
- Concern of causing fear or anxiety for patients if informing 
them they are at risk of liver disease 
- Requiring pharmacy staff training to be done in their own time 
- Perceived lack of access to alcohol support for customers if 
this is needed 
- Staff belief that testing and further discussion should be with a 
non-pharmacy HCP with more perceived ability in ArLD 

ArLD, alcohol-related liver disease; COM-B, Capability Opportunity Motivation – Behaviour; SBI, alcohol screening and brief intervention; GP, general 
practitioner; OTC, over the counter 
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Table 5.4 Perceived barriers and facilitators influencing pharmacy users engaging with a role for community pharmacists identifying ArLD described 

within thematic analysis and mapped to components of the COM-B model 

COM-B 
component 

Facilitators – customers Barriers – customers 

Capability 

+ Customer knowledge of having a health problem due to 
alcohol 
+ Customer knowledge that drinking too much can cause liver 
disease 
+ Education for customers about future risk and potential 
complications of liver disease 

- Customer lack of knowledge of own alcohol intake 
- Customer lack of knowledge and understanding of thresholds 
of alcohol use that puts a person at risk 
- Customer lack of knowledge that can have liver disease 
without symptoms  

Opportunity 

+ Provision in pharmacy to self-assess alcohol consumption/risk 
+ Accessibility of community pharmacies 
+ Pharmacy less stigmatising location than GP, hospital or drug 
and alcohol service 
+ Use of consultation room/private area to discuss personal 
alcohol use and ArLD risk 
+ Promotion of a pharmacist ArLD role to customers through 
display of information in pharmacy and directly informing 
customers through text messaging 
+ Option of a dedicated time slot for pharmacy assessment 
+ Regular attendance at same pharmacy by many customers 
+ Customers waiting for OTC or prescriptions medication (their 
own or others)  
+ Any outcome/plan from pharmacy can be shared with 
customer’s GP 
+ Minimising number of patient-HCP face-to-face contacts 
required 
+ Geographically convenient/accessible liver testing 
+ Access to wider social support as part of any ArLD pathway 

- Lack of privacy in main area of pharmacy 
- Customers not having ‘extra’ time to spend in pharmacy 
beyond what they attended for 
- Customers normalising their drinking through comparison with 
others  
- Difficulty getting GP appointments (if required) 
- Pharmacists not seen as a ‘normal’ source for alcohol or ArLD 
advice 
 

 
 
 
 
Motivation 
 
 
 
 

+ Customer concern of having liver disease 
+ Offer of access to a physical liver test such as blood test or 
scan 
+ Non-confrontational, non-judgemental communication skills 
of pharmacy staff 
+ Being asked about alcohol in a relevant health context, 
including a ‘liver health check’ 
+ Provision of educational information in pharmacy about risk of 
ArLD and its' asymptomatic nature  

- Being asked about alcohol use ‘out of the blue’ 
- Concern of personal consequences of revealing alcohol use 
- Concern of stigmatisation/being labelled an ‘alcoholic’ 
- Pharmacy assistants not seen qualified by some customers to 
ask about alcohol use nor advise on ArLD 
- Uncertainty of pharmacist ability to conduct a physical test for 
ArLD or discuss an ArLD diagnosis 
- Advice only service/absence of a physical test offer  
- Customers’ fear of finding out they have liver disease 
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COM-B 
component 

Facilitators – customers Barriers – customers 

 
 
 
 
 
Motivation 

+ Perception of pharmacists as qualified healthcare 
professionals to ask and advise about alcohol use 
+  
+ Optional for alcohol use/ArLD risk to be shared with GP 
+ Concern of a relative/partner/friend about a customer’s 
alcohol use 
+ Some customers’ familiarity with pharmacy staff 
+ Ability to get direct access to more specialist input relating to 
ArLD 
+ Free for customers to use service 
+ Ask/offer made by staff to all customers 
+ Having a ‘positive’ test for ArLD 

- A negative test for ArLD may prevent further engagement with 
care and/or advice relating to alcohol use 
- Requiring customers to pay for any service offered 
- Negative perceptions of attending a DAAS if this is advised 
 - Customers having to see a GP for further care/investigation 
after any pharmacy assessment 

ArLD, alcohol-related liver disease; COM-B, Capability Opportunity Motivation – Behaviour; SBI, alcohol screening and brief intervention; GP, general 
practitioner; DAAS, drug and alcohol service 
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5.4 Discussion 

5.4.1 Summary of main findings 

To the best of my knowledge this is the first study to examine the perceptions and attitudes of 

stakeholders to a role for community pharmacists in identifying alcohol-related liver disease 

(ArLD).  

Key findings in the first theme were how both PP and professional participants perceive that 

many people with alcohol misuse commonly do not acknowledge the risk to their health. An 

absence of an overt problem due to alcohol (such as dependency symptoms, physical illness or 

abnormal test results) was an evident reason for this, even though some people with alcohol 

misuse have underlying concerns about having ArLD. Absence of an overt problem and the 

perceived tendency for patients not to seek help meant PP and professionals recognised a need 

to enquire about alcohol use but to do so in a relevant context. This may be especially true in 

community pharmacy where there was concern of offence if asking about alcohol use out of the 

blue. An offer of a liver assessment service in pharmacy was seen as an appropriate context. It 

was believed that any such service would have to be well promoted to customers to help 

motivate their engagement, something that may be increased through incorporating access to 

liver testing.  

The second theme included the important finding that both professional and PP participants 

perceive community pharmacists as qualified healthcare professionals. However, PP 

participants were less certain about pharmacists assessing for ArLD (as compared to just 

alcohol use) due to concerns of insufficient qualifications. This was an overriding PP perception 

of pharmacy assistants, who were generally not perceived to have the required capabilities to 

assess for ArLD. Clinicians expressed uncertainty about pharmacists assessing for ArLD but 

this was in relation to external influences of costs, space and time as opposed to ability. As 

evidence of this, professional participants generally considered pharmacists able to attain 

required capabilities through training. Both PP and professional participants mostly saw the role 

for community pharmacists in ArLD to be that of finding customers appropriate for further 

assessment and then connecting customers with it, the latter best done as a direct link to a liver 

service and to bypass GPs. Capacity in the healthcare system was a recognised challenge for 

GP and liver services alike for such a process. Additionally the pharmacy factors of staff time, 

remuneration, support, and pharmacy accessibility were all perceived to influence any 

pharmacy role in ArLD. 
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Important findings in the third theme surrounded considerations of how an envisaged role for 

community pharmacy in identification of ArLD would need to operate and integrate with existing 

care. Professional participants believed the use of electronic systems for referrals as vital, 

although examples of such systems currently only existed between pharmacy and GP. 

Professionals recognised the importance of establishing inter-professional relationships and 

enabling two-way communication, with improvements in each seen to create a positive cycle of 

better collaborative working. Conversely their absence, sometimes as a result on conflict from 

existing healthcare funding structures, could hinder this. Lastly was the finding of a perceived 

need for better integrated care with support services for patients who drinking too much and/or 

have ArLD. The perception of many professional and some PP participants was of a lack of 

suitable support services in current practice.  

5.4.2 How findings relate to my qualitative evidence synthesis 

The findings of this study support and build upon several findings of my qualitative evidence 

synthesis described in Chapter 4. 

In this study and my synthesis I identified perceptions of ‘unaware’ drinkers and ‘self-aware’ 

drinkers with the latter indicated in my synthesis to be less motivated to engage with a brief 

intervention (BI). This interview study suggests that the motivation of such ‘self-aware’ drinkers 

to engage with a BI or advice is strongly influenced by the presence or absence of overt alcohol-

related health problems. Additionally, both pieces of work indicate the comparison with (and 

distancing from) a stereotyped view of who is a person with an alcohol problem further drives 

self-perceptions of drinking as a non-issue even if informed of being an at-risk drinker. Together 

this suggest that only informing people with alcohol misuse of their risk without evidence of 

consequence is insufficient for some to change their drinking habits.  

Perceptions of pharmacists as qualified health professionals capable of asking and advising on 

alcohol use with appropriate training, in particular given their existing appropriate 

communication skills, is a finding of the synthesis further supported by this study. This study 

has elaborated on this as it indicates this perception is not only held by many pharmacy users 

and staff but also by clinicians involved in the care of patients with ArLD. Notably, there was a 

general lack of experience of alcohol advice being sought or provided in community pharmacy in 

my study. This is likely a reflection that as few as 5% of community pharmacies in England offer 

an alcohol advice service.(125) 
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Both this study and my synthesis had similar findings in relation to aspects of the pharmacy 

setting that could influence the delivery of an extended role. The barriers of staff time and 

workload as well as the problem of privacy in a busy pharmacy (with consultation rooms able to 

address this) were further supported in this study, as was the importance of using attendance 

for prescriptions and OTC medications as an opportunity to engage patients. The latter was 

further emphasised in this work as the main opportunity recognised by patients with lived 

experience of ArLD when considering their use of pharmacy before their diagnosis.  

Customer time as a potential barrier was not clear from the synthesis with suggestion that some 

customers do not have time for alcohol assessment in pharmacy. This was expanded on and 

supported by this interview study, revealing perceptions that some customers aim to minimise 

time spent in pharmacy and how changes in dispensing such as prescription vending machines 

are enabling this. 

As was found in my synthesis, this study recognised pharmacy staff’s concern of causing 

offence (as result of the perceived taboo of alcohol) can be barrier to engaging customers but 

that most customers are not offended or embarrassed when asked about their alcohol use in 

community pharmacy. Importantly, this study indicates the latter appears contingent on alcohol 

being asked about in a relevant context. Additionally, appropriateness of being asked by 

pharmacy assistants was questioned by PP participants. My synthesis studies had little data 

regarding pharmacy assistants. This study found that assistants themselves (and pharmacists) 

believe with appropriate training, they could be involved in a role for pharmacy in ArLD. 

However, largely negative PP perceptions about the suitability of pharmacy assistants having 

any role beyond engaging patients were evident. 

This interview study provides several findings relating to referral of patients from community 

pharmacy to other services as well as wider communication and collaboration with other 

services. Little was found in relation to these aspects in my synthesis but a notable similarity 

was the finding of the perceived importance of having clear pathways for referral of patients to 

other services. The triangulation of this finding in the two pieces of work demonstrates its 

potential importance in a role in ArLD. 

5.4.3 Comparison with wider literature 

The existence of ‘unaware’ drinkers as described by both professional and PP participants is 

indicated in wider research. An interview study of 1008 participants recently diagnosed with 

alcohol use disorder from six European countries looked at reasons for not seeking treatment 

and found the most common reason was ‘lack of problem’ awareness, reported by 55.3% 

(n=251) of participants who gave a reason for not seeking treatment.(275) 
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The revealed perception that most people with alcohol misuse do not tend to seek help – and 

when they do this is in response to an overt problem – is supported by other research. A 

questionnaire study in the USA of 101 members of the public with alcohol abuse or dependence 

(according to DSM-IV criteria) examined the sequence of events prior to seeking help. The 

authors report an 87% probability that a health problem – encompassing alcohol withdrawal, 

physical health consequences, or emotional health problems – will have occurred before any 

help seeking.(276) Similarly, a qualitative interview study of 19 people with self-reported alcohol 

dependence in England identified life disturbance from alcohol (commonly health or 

relationship problems) as the primary reason to seek help and the absence of such disturbance 

delaying help seeking.(277) 

The view revealed in my interviews that alcohol causing liver disease is widely held knowledge is 

supported by a public survey of 2,024 British adults in which 91% selected ‘alcohol’ as 

something that causes or increase risk of liver disease.(278) The suggestion in my analysis that 

ArLD is an specific underlying concern of some self-aware drinkers does not appear to be 

explored in other research and is suggested as an area for future research. Counter to my work, 

the potential physical health impacts from alcohol were described as a relative non-issue for 

people with alcohol misuse in a Swedish qualitative study of 32 people with possible alcohol 

dependence.(279) This different finding may reflect the liver-focussed nature of my study 

leading participants to give greater consideration to liver disease rather than more general 

health impacts.  

My analysis revealed differing views about honesty of patients when asked about their alcohol 

use. Other research has shown similar mixed views but with a common belief that people do not 

answer honestly when asked about their alcohol use by an HCP. A cross-sectional survey study 

of 3499 members of the public in England found that the majority of respondents (54.2%) did not 

agree with the statement ‘I believe people answer honestly when they are asked about their 

alcohol consumption at health care visits’.(280) The results of this study also support the 

suggestion from my analysis that alcohol should be discussed in a relevant context given 63.8% 

of participants agreed with the statement ‘Health care providers should ask about patients’ 

alcohol consumption but only if patients seek health care to discuss symptoms that could be 

related to high consumption’.(280) This concept has been seen in qualitative research of 

primary care professionals with authors of one study finding GPs ‘stressed the importance of 

not asking the question ‘out of the blue’(281) as was suggested by both PP and professionals in 

my analysis. Additionally, the acceptability of alcohol being raised in the context of a health 

check (as suggested in my analysis as a liver health check or MOT) was raised by some 

participants in a qualitative interview study examining primary care patients’ views on drinking 

and its consequences.(282) 
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In relation to the concept of a liver assessment, my analysis revealed varying perceptions about 

the effect of providing a liver test both as a potential pull factor to engage patients and the 

potential for a result to influence changes in drinking both positively and negatively. As 

discussed in section 1.4.3 a number of studies have suggested a non-invasive liver test, 

particularly if positive, may help reduce alcohol use as a form of biofeedback but the evidence is 

limited by lack of suitable control groups or underpowered studies.  

The role of biofeedback in influencing patients’ behaviour in relation to their health has been 

examined in other conditions, notably the use of spirometry in smoking cessation and point of 

care tests in diabetes. Both of these have been utilised in community pharmacy.(283,284) 

Improving smoking cessation rates through use of spirometry feedback as part of a smoking 

cessation intervention compared to a smoking cessation intervention alone has been 

demonstrated in RCTs.(285) A community pharmacy study in Australia compared two screening 

methods for diabetes in community pharmacy and subsequent referral, finding pharmacy users 

undergoing a diabetic risk questionnaire and fingerprick blood glucose test had significantly 

higher uptake of subsequent referral to a GP than those undergoing the questionnaire alone 

(42.4% vs 20.5%, p<0.01).(286) This could suggest the biofeedback of an abnormal test result 

may increase engagement with ongoing care, as was considered by participants in this interview 

study when considering the effects of pharmacy providing offer of a liver assessment including a 

physical test.  

This study is the first to examine perceptions of pharmacists’ ability in relation to alcohol-

related liver disease. As discussed, there was uncertainty about capabilities of pharmacies in 

this area. Concerns of pharmacists’ capabilities in relation to extended services (as opposed to 

traditional dispensing roles) by both GPs and patients and the public has been noted in 

systematic reviews of the literature.(251,287) Within my study, clinicians generally perceived 

pharmacists could be trained to identify ArLD but their role would be limited by environmental 

issues such as costs and space for testing, rather than their capability. PP participants 

perceptions were more reflective of previous research findings in that physicians were 

perceived more appropriate as they are perceived to already have required capabilities and 

qualifications.(251) However, perceptions around the role of GP in relation to community 

pharmacy appear to show new findings compared to previous research. Previous qualitative 

research involving semi-structured interviews of 30 members of the public in Scotland 

highlighted participants may use pharmacies as a result of not wanted to waste a GPs 

time(288), something further noted in a systematic review of patient and public perceptions of 

community pharmacy.(251) My study found both PP and professional participants saw benefit 

of bypassing GPs, typically due to concerns about difficulty seeing a GP as opposed the 

previously noted concerns of wasting a GPs time. This different perception to what has been 
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seen in previous research may be a consequence of experiencing the recognised increasing 

workload pressures in UK primary care.(289) 

5.4.4 Strengths and limitations 

I believe a key strength in this study was the inclusion of multiple types of participants. My 

evaluation of the Southampton primary care liver pathway in Chapter 3 was key in helping 

inform which participants to include and in particular the key clinician informants recruited. The 

range of participants helped triangulate findings and can both increase the transferability of this 

work as well as its credibility.(270,290) I also believe the inclusion of pharmacy assistants in the 

work vital as this group are often not included in pharmacy research (as noted in my synthesis in 

Chapter 4) despite being a key stakeholder in the delivering of expanding pharmacy roles.  

From a methodological perspective, a strength of the work with regards the analysis was the 

close working with an experience qualitative researcher - my supervisor Kinda Ibrahim. Regular 

meetings to discuss emerging ideas and themes from the data and the initial dual coding of 

transcripts (as I conducted) are recognised was to enhance the credibility of qualitative 

analysis.(290) 

My study equally has limitations. I recruited pharmacy staff from independent, small and large 

chain pharmacies but not from supermarket-based pharmacies nor from any of the three largest 

pharmacy chains in England at the time.(291) However, I do not believe this to be a major 

limitation given that the majority of pharmacies in England are now small chain or independent 

and that these are preferred by the public.(291,292) 

When considering the application of the work it is important to note that the participants were 

either working in healthcare or recruited via healthcare services and so the findings may not 

apply when considering people who do not currently access healthcare – something a 

recognised challenge in people with alcohol misuse. However, many of the participants had 

either personal experience of not accessing healthcare or working with people who don’t tend 

to, which I believe will help increase the relevance of findings to this population.  

In terms of conducting the interviews a challenge and subsequent limitation of the study as a 

whole is that participants were considering a hypothetical role for pharmacists. I will use the 

findings to further develop my complex intervention but recognising that there cannot be 

certainty about whether barriers and facilitators leading from this work will be born out in real 

world practice. To try and mitigate this when conducting the interviews I continually encouraged 

participants to reflect on their own experiences such that views expressed about a hypothetical 

role for pharmacists were grounded in real-world experiences.  
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5.5 Conclusion 

The range of stakeholders interviewed recognized a potential role for community pharmacists in 

identifying ArLD, with the focus being on finding people at risk and engaging them with care. This 

was felt to best utilise existing skills of pharmacy staff, with recognition that further training for 

pharmacy staff would be essential. For a role in identifying ArLD to be possible, a collaborative 

approach with liver and alcohol support services was key, with access to community based liver 

testing an anticipated requirement. Coupled with the increasing drive for pharmacists to be a 

first port of call for illness in the community, a pharmacist role in ArLD identification could 

increase awareness and enable earlier diagnosis and subsequent care for ArLD and alcohol 

misuse in people who may not access healthcare elsewhere. 

5.6 Next steps 

The integration of the findings from this study with those of my qualitative evidence synthesis 

provides an understanding of factors that would influence a role for community pharmacists in 

the identification of ArLD. The application of the COM-B model in both pieces of work allows for 

application of the behaviour change wheel (BCW) to guide intervention design. The application 

of the BCW forms part of the fourth work package presented next in Chapter 6. 
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Chapter 6 Designing a complex intervention to enable 

ArLD identification by community pharmacists 

using a theory-based and co-design approach 

6.1 Introduction to chapter 

This chapter builds on the findings from the work in previous chapters, using them to develop 

the components of a complex intervention through application of the behaviour change wheel. 

These components were subsequently reviewed, amended and refined with a group of 

stakeholders in a co-design process to construct an overall design of the intervention and a 

theoretical understanding of how it can work. The work reflects a number of the complex 

intervention development key actions: ‘design and refine the intervention’, ‘involve 

stakeholders’, ‘draw on existing theories’ and ‘pay attention to future implementation of the 

intervention in the real world’.  

6.1.1 Aim 

The aim of this work package was to design and describe an implementable community 

pharmacy complex intervention to enable community pharmacists to identify people at risk of 

alcohol-related liver disease and connect them with pathways of care. This addresses the fourth 

objective of my PhD. 
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6.2 Methods 

The work undertaken in this chapter was done in two phases as shown in Figure 6.1. The first 

phase was the design of a preliminary version of the intervention through application of the 

behaviour change wheel to the findings from Chapter 4 and Chapter 5. This is described in 

section 6.2.1. The second phase was a co-design workshop with stakeholders to revise and 

refine the theory-based design as described in section 6.2.2.  

 

 

Figure 6.1 Phases of work undertaken in this chapter in the design of the complex intervention. 

BCW, behaviour change wheel 

 

6.2.1 Phase 1: Preliminary intervention design through application of behaviour 

change wheel  

6.2.1.1 Overview of the behaviour change wheel 

The behaviour change wheel (BCW) is a framework for understanding behaviour(s) and 

developing interventions and policies to change them. The COM-B model forms the basis of the 

BCW. The COM-B model (described in section 4.2.6.1) provides understanding of the nature of 

behaviour(s) by considering three components that are key influences on a behaviour, namely: 

capacity, opportunity and motivation.(238) 

COM-B can be utilised in intervention design through identifying which influences could be 

targeted in order for a behaviour to occur. This is a ‘COM-B diagnosis’.(240) The BCW considers 
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how these influences can be changed by providing a framework of intervention functions and 

policy categories that are linked to the components of the COM-B model.  

The BCW contains nine intervention functions (hereafter ‘BCW functions’) and seven policy 

categories. The different BCW functions and how they link to the components of the COM-B 

model are shown in Table 6.1. This allows for selection of BCW functions most suited to address 

a COM-B component target. As shown in Table 6.1, each COM-B component can be addressed 

by more than one BCW function. An intervention (or part of an intervention) can incorporate 

more than one BCW function.(241)  

Once an BCW function (or functions) has been selected, its content should be developed. This 

can be achieved by considering and applying behaviour change techniques (BCTs), described as 

the ‘active components’ of interventions.(241) There are 93 different BCTs described.(293) 

Determining appropriate BCTs is recognised to be a skilled task with detailed knowledge of the 

different BCTs required.(240,294) In the absence of this skill and knowledge, an alternative 

described approach to developing BCW function content is to use the ‘NEAR’ principles as a 

guide: normal, easy, attractive, routine.(240)  

● ‘Normal’ is that people are more likely to do things that they see being done and 

approved of by others with whom they identify.  

● ‘Easy’ is that people are more likely to do things if they are simple, within their 

capabilities and require little resources, time and/or effort.  

● ‘Attractive’ is that people are more likely to do things they think will be enjoyable, serve a 

purpose or avoid something bad happening.  

● ‘Routine’ is that people are more likely to do things if they are part of their routine and 

don’t require thinking about doing them. 

How NEAR principles relate to each BCW function is shown in Table 6.1. Given the expertise 

anticipated to be required to utilise BCTs, I instead used the NEAR principles to inform BCW 

function content that was drawn from findings from my work in Chapter 4 and Chapter 5 as 

described below in section 6.2.1.2.
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Table 6.1 Behaviour change wheel intervention functions and how they map to the COM-B model components and to the NEAR principles 

Intervention function  
(definition)(241) 

Suitable target COM-B components  Relevant NEAR principles to 
guide function content(240) Capability Opportunity Motivation 

Education 
(increasing knowledge or understanding) X  X 

Normal 
Easy 

Attractive 

Training 
(imparting skills) 

X X X 
Easy 

Routine 

Enablement 
(Increasing means/reducing barriers to increase capability or 
opportunity) 

X X X 
Routine 

Easy 

Restriction 
(using rules to reduce opportunity to engage in target 
behaviour or increase target behaviour by reducing 
opportunity to engage in competing behaviours) 

 X  Normal 

Environmental restructuring 
(changing the physical or social environment)  X X 

Normal 
Easy 

Routine 

Modelling 
(providing an example for people to aspire to or imitate) 

 X X 
Normal 

Attractive 

Persuasion  
(using communication to induce positive or negative feelings 
or simulate action) 

  X 
Normal 

Attractive 

Incentivisation 
(creating expectation or reward) 

  X 
Normal 

Attractive 

Coercion 
(creating expectation of punishment or cost)   X 

Normal 
Attractive 

COM-B, Capability Opportunity Motivation – Behaviour; NEAR, Normal, Easy, Attractive, Routine 
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The seven policy categories of the BCW do not directly link to the COM-B model but instead link 

to the BCW functions as the influence of policy on behaviour is through enabling or supporting 

interventions. In intervention development, a policy category is often already decided, with the 

focus on creating the best intervention of that policy type.(240) This is the case in my PhD work, 

which would correspond to the ‘service provision’ policy category. The different policy 

categories and their definitions are shown in Table 6.2. 

 

Table 6.2 Policy categories in the behaviour change wheel and their definitions 

Policy option Definition (taken from (238)) 

Communication/marketing Using print, electronic, telephonic or broadcast media 

Guidelines 
Creating documents that recommend or mandate practice. This includes 
all changes to service provision 

Fiscal Using the tax system to reduce or increase the financial cost 

Regulation Establishing rules or principles of behaviour or practice 

Legislation Making or changing laws 

Environmental/social 
planning 

Designing and/or controlling the physical or social environment 

Service provision Delivering a service 

 

6.2.1.2 Identifying and selecting intervention functions through application of 

behaviour change wheel to my work 

My work in Chapter 4 and Chapter 5 produced barriers and facilitators mapped to components 

of the COM-B model. As discussed in Chapter 4, the process of identifying people at risk of 

alcohol-related harm (and providing advice) is akin to a process of identifying people at risk of 

ArLD. Chapter 5 built on the findings of Chapter 4 by specifically considering the identification of 

ArLD in community pharmacy, considering both the identification of people at risk and the 

ability to get such individuals testing and care.  

The findings of Chapter 5 supported an ArLD identification role for community pharmacists that 

incorporates identifying and providing advice to people at risk of ArLD, and subsequently 

referring a person at risk for testing and care. In forming a COM-B diagnosis I considered this 

process as two broad sequential behaviours namely (1) establishing risk and (2) linking to 

testing and care. Furthermore, as in chapter 5, this was considered as to whether the behaviour 

being influenced was that of pharmacy staff or pharmacy users.  
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I re-examined the findings of Chapter 4 and Chapter 5 to form combined barriers and facilitators 

for the two behaviours separately for pharmacy staff and pharmacy users, all mapped to the 

COM-B components. This involved an iterative process of reviewing and where necessary 

combining and/or rewording the barriers and facilitators. This created a triangulated and 

concise summary of the barriers and facilitators identified to an alcohol-related liver disease 

(ArLD) intervention in pharmacy, forming an overall ‘COM-B diagnosis’.  

These barriers and facilitators were then considered in relation to the BCW functions 

appropriate to their mapped COM-B component. Facilitators were examined to identify which 

BCW function(s) they represent (if any) and which barriers they could address according to the 

suitable COM-B target(s) of a given BCW function (Table 6.1). This process formed potential 

intervention components where each had at least one BCW function, was informed by at least 

one facilitator, and addressed at least one barrier. An intervention component could influence 

both staff and customer behaviour. These potential BCW functions were then considered by 

stakeholders in the intervention co-design process. 

6.2.2 Phase 2: Intervention co-design 

6.2.2.1 Overview of co-design 

As discussed in section 2.5.1 there are varying definitions of ‘co-design’ as well as the 

sometimes interchangeably used terms ‘co-production’ or ‘co-creation’, with overlap between 

the two.(295,296) The distinction is further complicated by the use of the terms in reference to 

research design or to intervention (or service/product) design. In the setting of a research 

project, co-design may be used to describe practices used only in the planning phase of 

research or alternatively used to describe practices throughout the research cycle.(297)  

In this chapter, the practice of co-design is in reference to intervention design for which I have 

utilised the definition of co-design provided by ‘Think Local Act Personal,’ namely that co-design 

is when ‘people who use services are involved in designing services, based on their experiences 

and ideas. They have genuine influence but have not been involved in ‘seeing it through’’.(156)  

6.2.2.2 Approaches to co-design 

In reflection of the varying definitions and applications of co-design there is no single agreed 

method to undertake co-design. However, a number of similar key principles underpinning 

approaches to co-design (or co-production) are described in varying government sources as 

shown in Table 6.3. 
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Table 6.3 Examples of key principles of co-design or co-production from three government 

sources 

Source Key principles of co-design/co-production 

Social Care 
Institute for 
Excellence(298) 

● Equality 
● Diversity 
● Accessibility 
● Reciprocity 

Agency for 
Clinical 
Innovation(299) 

● Equal partnership 
● Openness 
● Respect 
● Empathy 
● Design together 

National Institute 
for Health and 
Care 
Research(300) 

● Sharing of power 
● Including all perspective and skills 
● Respecting and valuing the knowledge of all those working together 
● Reciprocity 
● Building and maintaining relationships 

 

In addition to these key principles, approaches to co-design have been developed that provide 

more prescriptive guidance on applying co-design to health service design, although there is a 

lack of evidence regarding the effectiveness of different approaches.(295,297) 

A well-recognised approach in the NHS is experienced-based co-design (EBCD).(301) EBCD 

describes a six stage cycle of (1) setting up the co-design project, (2) gather staff experiences 

through observation and in-depth interviews; (3) gather patient and carer experiences through 

observation and filmed narrative-based interviews; (4) bring staff and patients together to share 

their experiences and identify priorities for change prompted by a 20-30 minute ‘trigger’ film; (5) 

co-design work in small groups around those priorities; (6) a celebration and review event.(301) 

The use of filmed narratives and subsequent editing into a trigger film is recognised to be a 

limitation of EBCD given the associated costs, skill and time required to do this.(301) In 

consideration of this I did not believe it was suitable for application to my co-design work. 

An alternative published co-design approach is the co-design framework described by Trischler 

et al.(302) The framework is a revision of an earlier framework developed in the co-design of a 

school-based alcohol education programme.(303) The revised framework was achieved through 

examination of application of the original framework to other service design projects concerning 

sensitive topics and/or vulnerable user groups. The revised framework consists of seven steps 

of co-design of a public service to follow in what they term the ‘ideation’ stage. The ‘ideation’ 

stage is synonymous with ‘intervention design’ i.e. the stage following exploratory research but 

prior to testing and refinement.(304) The seven steps of the framework and what each step 

constitutes is shown in Table 6.4. 
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I regarded this framework as suited to guide the co-design in my PhD given it was developed in a 

relevant topic area and allows for flexibility in the steps – something not evident in the EBCD 

approach. In particular the framework authors recognise that co-design activities can be 

adapted to be achievable in the context of time and resources available to both participants and 

organisers. This was important given I was working with a mix of stakeholders, including 

professionals with significant work commitments. 

 

Table 6.4 Seven step co-design framework and application to my co-design work 

Step Description (adapted from (302,303)) Application in my co-design work 

Resourcing Experts or researchers gain initial 
understanding of the task or problem to 
be addressed 

Qualitative evidence synthesis and 
qualitative interview study with 
combination of findings through BCW 
analysis 

Planning Planning of the recruitment, 
sensitization, facilitation and evaluation 
stages  

Establishing intended workshop 
attendees 
Creation of workshop activities (broad 
barrier sheets and potential component 
cards) 
Organisation of venue 

Recruiting Identification and recruitment of suitable 
stakeholders to attend design meeting 
through communication with 
stakeholders and/or gatekeepers to 
access suitable co-design contributors 

Communication and invitation of 
participation with known stakeholders, 
including through supervisor links and 
CPSC  

Sensitizing ‘Setting the scene’ to the design 
activity/meeting and task(s) as well as 
inspire preliminary ideas for the design 

Introduction at co-design workshop 
Barrier sheet activity 

Facilitation Co-design activities in which experts or 
researchers take a primarily passive role 

Barrier sheet activity  
Potential component cards activity 
My observation-only role and use of 
supervisor as facilitator 

Reflecting and 
building for change 

Analysing insights from co-design 
activities and sharing with stakeholders 

Examination of MoSCoW ratings and 
mapping of components 
Meeting with CPSC 
Further iterative refinements and future 
feasibility testing 

BCW, Behaviour Change Wheel; CPSC, Community Pharmacy South Central; MoSCoW, Must have Should have 
Could have Won’t have 

 

6.2.2.3 Application of co-design to my intervention design 

The application of the co-design framework in the design of my intervention was achieved 

through a co-design workshop with stakeholders. How this process aligned with the co-design 

framework is shown in Table 6.4. The stakeholders involved mirrored those identified for 
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inclusion in the interview study in Chapter 5 (see section 5.2.2). This included pharmacists, 

pharmacy assistants, patients, public, hepatology professionals, and GPs. This mix of 

stakeholders reflected the co-design principle of diversity/including all perspectives. I planned 

to have a maximum of two attendees from each of these stakeholder groups so that no single 

group is over-represented. This also meant the total number for the workshop would not exceed 

12, which is suggested as a maximum group size to allow for meaningful input from all 

individuals.(305,306) 

6.2.2.3.1 Co-design workshop recruitment 

Patient and public attendees were invited from my existing PPI contributors and from PPI 

contributors known to my supervisory team. Hepatology and GP attendees were invited through 

my contacts as well as those of my supervisor Dr Ryan Buchanan. Pharmacy staff were invited 

by my direct contact of those who I was introduced to through Community Pharmacy South 

Central and expressed an interest in being involved in the project going forward.  

To maximise availability for attendance, the workshop was held in a convenient location for all 

attendees on a weekday evening 1830-2030 with food and drink provided. Participants were also 

provided a £50 shopping voucher for their participation, in keeping with NIHR guidance on 

payment rates for PPI.(307) This also helped achieve the co-design principle of reciprocity. I 

arranged for my supervisor (RB) to facilitate the session in order that I could take field notes of 

the discussions, views and ideas shared during the workshop. I took a passive role and did not 

have any direct influence on the stakeholder discussions, reducing any potential bias from my 

involvement. 

6.2.2.3.2 Co-design workshop delivery 

At the start of the workshop I expressed my thanks to the attendees and explained the goal 

getting shared input on the work to date to help design the intervention, emphasising that 

everyone’s input was to be valued equally in keeping with co-design principles. My input 

thereafter was only passive, with RB facilitating the workshop activities. As agreed prior to the 

workshop and to further maintain co-design principles, RB facilitated all stakeholders to have 

equal input in the activities and prevent any individual stakeholder dominating discussion. If a 

stakeholder was less vocal RB encouraged them to share their views. 

In the first activity of the workshop the stakeholders were split into two groups and asked to 

discuss and consider potential solutions to twelve broad barriers (six per group), each 

summarising a number of those identified in the first phase of intervention design. The decision 

to present broad summary barriers was made in discussion with my supervisory team as I 

regarded the number of individual barriers (45 in total) to be unmanageable for group 
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discussion. The wording of these broad barriers was discussed and revised with one of my 

supervisors (RB). The stakeholders recorded any potential solutions to the broad barriers on A3 

sheets provided as shown in Appendix K. Following the workshop I examined these potential 

solutions alongside my fieldnotes and summarised them. I then mapped these to my BCW-

derived potential components, using the potential solutions to refine the components they were 

mapped to. If a solution did not map to an existing component it was regarded as a new 

potential component that should be included in the design.  

In the second activity of the workshop stakeholders were provided with cards of the BCW-

derived potential components. Stakeholders were asked to rate the components using the 

MoSCoW (Must have, Should have, Could have, Won’t have) method and indicate which broad 

barriers they considered these components could address by sticking the card to the relevant 

barrier sheet(s). An example of this activity is shown in Appendix K. Any new potential 

components from the first activity were regarded as ‘should have’. 

The MoSCoW prioritisation method was originally created as part of a wider method of rapid 

software development.(308) It has since been widely used as part of project management, 

product development with stakeholders and more recently in co-design of health 

interventions.(309–311) I chose to use the MoSCoW system given its simplicity, making it 

approachable for all the stakeholders. It also helped achieve the co-design principle of shared 

power/designing together as it enabled stakeholders to directly influence intervention design. 

Table 6.5 shows the definitions used for each of the ratings as explained to the stakeholder 

group.  

 

Table 6.5 MoSCoW method ratings and their definitions in the stakeholder workshop 

Rating Definition 

Must have This component is essential for the intervention 

Should have This component is important but is not essential 

Could have This component is not important but may be beneficial 

Won’t have This component should not be part of the intervention 

 

The results of the second activity were used to inform the components to be used in the 

intervention. In keeping with the definitions in Table 6.5 and recommended practice(312), all 

components rated as ‘must have’ were included in the intervention and any rated ‘won’t have’ 
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were not. Components rated ‘should have’ and ‘could have’ were regarded as optional in the 

intervention design or their inclusion further guided by discussion with the local pharmaceutical 

committee as described below.  

6.2.2.3.3 Application of co-design workshop activities 

The results of the two co-design activities were subsequently used to produce refined 

intervention components, further guided by the NEAR principles. The intervention components 

formed an overall design and structure of the intervention as a pharmacy service. This was 

reviewed at meetings with my supervisors to ensure it reflected the components. The design 

was then discussed at a design meeting with the chief officer of Community Pharmacy South 

Central (CPSC). As described in section 2.5.3, CPSC is the local pharmaceutical committee 

(LPC) for Hampshire and the Isle of Wight, representing community pharmacy owners in the 

area and ensuring satisfactory provision of services in community pharmacy.  

This meeting served to establish if the intervention design was considered implementable from 

the perspective of an LPC and clarification was sought on uncertainties arising following the 

stakeholder workshop. Following this I created an example service specification that utilises the 

proposed design of the intervention and utilised the identified intervention components.  
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6.3 Results 

6.3.1 Preliminary intervention design using behaviour change wheel 

6.3.1.1 Combining findings to form COM-B diagnosis 

The result of combining barriers and facilitators identified from the results of Chapter 4 and 

Chapter 5 are shown in Table 6.6 for pharmacy staff and Table 6.7 for pharmacy users.  

Most of the barriers and facilitators for both customers and staff were specific to either the 

behaviour of ‘establishing risk’ or ‘linking to testing and care’. The vast majority of barriers and 

facilitators specific to ‘linking to testing and care’ and those specific to ArLD were derived from 

my qualitative interview study in Chapter 5. This was expected given the qualitative evidence 

synthesis concerned alcohol screening and brief intervention only.  

The sequential nature of the behaviours means that a barrier or facilitator specific to 

establishing risk is indirectly a barrier or facilitator to linking to testing and care. However, some 

barriers and facilitators were not specific to one behaviour, in particular for the majority of 

facilitators influencing motivation of both staff and customers. For pharmacy staff this was the 

case for all but one motivation facilitator (‘simple referral process’) and reflected the other 

motivation facilitators being more general to delivering care as a whole to customers (i.e. 

incorporating both behaviours). For customers, some of the motivation-mapped facilitators not 

being specific to one behaviour were a consequence of them being underpinned by the 

incentive of the outcome of the two behaviours i.e. getting testing and care if indicated. As such 

both behaviours are facilitated as attaining the outcome is contingent on them. These 

facilitators were: customer concern of having liver disease, concern of a relative/partner/friend 

about a customer’s alcohol use, offer of access to a physical liver test such as blood test or 

scan, ability to get direct access to more specialist input to ArLD if needed. 

A number of barriers and facilitators were common to both staff and customer behaviour. For 

example, lack of privacy in the main area of the pharmacy was a shared barrier and providing 

dedicated time slots was a shared facilitator. All of the shared barriers and facilitators were in 

the opportunity component. This is in keeping with the COM-B model as the opportunity 

component describes factors that lie outside of the individual that influence behaviour. As such 

the same external factor may be an influence on different behaviours and/or different 

individuals, in this case pharmacy staff and pharmacy users.  

For pharmacy staff, the greatest number of barriers and facilitators were within the opportunity 

component. This was also the case for customer facilitators. The greatest number of barriers for 
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customers were within the motivation component. However, this does not indicate greater 

importance of one component over the other given the COM-B model dictates that all three 

components are required to produce a behaviour; not addressing a barrier in one component 

may still prevent the behaviour even if all barriers in the other two components have been 

addressed. As an example if the capability barrier ‘Pharmacy staff lack knowledge, experience 

and training in assessing and advising about alcohol use’ was unaddressed then it would not be 

expected that pharmacy staff would establish a person’s risk of ArLD even if they were 

motivated and had the opportunity to do so. 
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Table 6.6 Barriers and facilitators to community pharmacy staff undertaking the two broad behaviours (establishing risk of ArLD and linking at-risk 

customers with testing and care) required for a role in ArLD identification mapped to the components of the COM-B model 

COM-B 
component 

Pharmacy staff facilitators [source] 
(* = establishing risk specific,^ = linking specific) 

Pharmacy staff barriers [source] 
(* = establishing risk specific,^ = linking specific) 

Capability 

+ Having experience and training in asking and advising about alcohol use 
(including screening tools)* [QES, INT] 

+ Staff knowledge of conditions and medications affected by alcohol use* 
[QES, INT] 

+ Staff existing non-confrontational and empathetic communication skills 
(from experience and prior training)* [QES, INT] 

+ Education for pharmacy staff about ArLD* [INT] 

+ Pharmacy staff existing ability to signpost patients to appropriate care^ [INT] 

- Pharmacy staff lack knowledge, experience and training in assessing and 
advising about alcohol use* [QES, INT] 

- Pharmacy staff may not have the necessary communication skills for 
discussing alcohol use* [QES] 

- Pharmacy staff lack knowledge, experience and training in assessing and 
advising about ArLD* [INT] 

- Pharmacy staff not currently competent to perform a liver fibrosis test^ [INT] 

 

 

 

 

 

 

 

 

Opportunity 

 

 

 

 

 

 

 

 

 

+ Access to people with alcohol misuse and alcohol-relevant health issues in 
day-to-day pharmacy work* [INT] 

+ Regular returning customers (as consequence of repeat prescriptions)* 
[QES, INT] 

+ Customers raising concerns to staff about a relative’s/partner’s/friend’s 
alcohol use* [INT] 

+ Aligning ArLD role with existing pharmacy services (medication dispensing, 
medication reviews, smoking cessation, health assessment and minor 
illness services)* [QES, INT] 

+ Aligning with local/national alcohol awareness promotions* [QES] 

+ Promotion of a pharmacist ArLD role to customers through display of 
information in pharmacy and directly informing existing customers through 
text messaging* [QES, INT] 

+ Providing ArLD role as a dedicated pharmacy service e.g. as a ‘liver health 
check or liver MOT’* [INT] 

+ Initial customer engagement can be by pharmacy assistants* [INT] 

+ Use of simple screening tools, with option for customers to self-complete* 
[QES, INT] 

+ Easily accessible educational written materials about alcohol use and ArLD 
to provide customers* [QES, INT] 

+ Use of private areas and/or consultation rooms* [QES, INT] 

- Customers minimising their time in pharmacy (including use of automated 
prescription collection systems)* [INT] 

- Aligning ArLD role with only a single existing pharmacy service* [QES] 

- Alcohol use only routinely asked by pharmacy staff as part of an advanced 
pharmacy service or locally commissioned alcohol intervention service* 
[INT] 

- Lack of privacy in main area of pharmacy* [QES, INT] 

- Limited pharmacy personnel resources to perform extra work (other 
demands, time, number of staff) [QES, INT] 

- Restrictions on what promotional materials can be used by pharmacy* [QES] 

- (Excessive) service restrictions e.g. which customers to target and limits on 
number of service episodes [QES] 

- Few or no established two-way communication routes between pharmacy 
staff and other healthcare professionals outside of general practice^ [QES, 
INT] 

- Pharmacy staff do not have direct access to liver fibrosis testing^ [INT] 

- Lack of suitable space in some pharmacies to perform a physical liver test or 
examination^ [INT] 

- Cost of liver fibrosis testing equipment^ [INT] 

- Lack of existing relationships between pharmacy staff and other HCPs^ [INT] 



Chapter 6 

183 

COM-B 
component 

Pharmacy staff facilitators [source] 
(* = establishing risk specific,^ = linking specific) 

Pharmacy staff barriers [source] 
(* = establishing risk specific,^ = linking specific) 

 

 

 

 

 

 

Opportunity 

+ Having dedicated time slots for staff to perform ArLD role* [INT] 

+ Clearly defined patient eligibility, referral requirements and referral 
pathways^ [QES, INT] 

+ Use of a dedicated referral form if referring from pharmacy to another HCP^ 
[INT] 

+ Use of secure electronic referrals (NHSmail or IT system) from pharmacy to 
other HCP^ [INT] 

+ Pharmacy staff having ability to refer for liver testing^ [INT] 

+ Collaborative working relationships between pharmacy staff and relevant 
non-pharmacy HCPs^ [INT] 

+ Existing relationships between pharmacies and drug/alcohol services^ [INT] 

+ Presence of a nurse-led liver clinic or community-based liver fibrosis 
assessment service^ [INT] 

+ Service delivery in keeping with expanding pharmacy roles and business 
model [INT] 

+ Readily available service support if delivering ArLD role as a service [INT] 

- Stretched capacity in general practice and secondary care services^ [INT] 

- Not usual practice to refer directly to secondary care based on ArLD risk 
alone^ [INT] 

- Lack of existing inter-disciplinary collaboration for patients with alcohol 
problems in existing ArLD pathways^ [INT] 

- Insufficient availability of suitable alcohol support services^ [INT] 

Motivation 

+ Role legitimacy of pharmacists for a risk assessment, advice and referral role 
in ArLD [QES, INT] 

+ Pharmacy staff enjoyment of providing health advice to customers [QES, INT] 

+ Staff confidence in engaging customers with alcohol-related health 
advice/services [QES] 

+ Pharmacy staff seeing or learning of benefit of their actions for customers 
[QES, INT] 

+ Pharmacy staff believing they can help customers [QES, INT] 

+ Appropriate remuneration for the time required for pharmacy staff to deliver 
any ArLD role [QES, INT] 

+ Pharmacy staff familiarity with customers [QES, INT] 

+ Simple referral process^ [INT] 

- Staff concerns (or experience) of causing offence through asking about 
alcohol* [QES, INT] 

- Staff feeling uncomfortable or embarrassed asking about alcohol use* [QES, 
INT] 

- Concern of causing fear or anxiety for customers if advising they may have 
ArLD* [INT] 

- Reliance on seeing an overt, potentially alcohol-related health problems to 
prompt asking customers* [INT] 

- Staff belief that testing and further discussion should be with a non-
pharmacy HCP with more perceived ability in ArLD^ [INT] 

- Requiring pharmacy staff training to be done in their own time [INT] 

COM-B, capability opportunity motivation – behaviour; ArLD, alcohol-related liver disease; HCP, healthcare professional; QES, qualitative evidence synthesis;  
INT, interview study 
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Table 6.7 Barriers and facilitators to pharmacy users undertaking the two broad behaviours (establishing risk of ArLD and linking with testing and 

care if at-risk) required for a community pharmacist role in ArLD identification mapped to the components of the COM-B model 

COM-B 
component 

Customer facilitators [source] 
(* = establishing risk specific,^ = linking specific) 

Customer barriers [source] 
(* = establishing risk specific,^ = linking specific) 

Capability 

+ Customer knowledge of having a health problem due to alcohol* [INT] 

+ Customer knowledge that drinking too much can cause liver disease* [INT] 

+ Educating customers about future risk and potential complications of liver 
disease [INT] 

- Some customers may not be aware how much they drink or may not know 
how to report this in units* [QES, INT] 

- Some customers lack knowledge and understanding of how much alcohol 
puts a person at risk* [QES, INT] 

- Some customers lack the knowledge that can have a problem even if 
someone who drinks the same or more doesn’t [QES, INT] 

- Customer lack of knowledge that can have ArLD without symptoms [INT] 

Opportunity 

+ Promotion of a pharmacist ArLD role to customers through display of 
information in pharmacy and directly informing customers through text 
messaging* [QES, INT] 

+ Regular attendance at same pharmacy by many customers* [QES, INT] 

+ Aligning ArLD role with existing pharmacy services (medication dispensing, 
medication reviews, smoking cessation, health assessment and minor 
illness services)* [QES, INT] 

+ Provision in pharmacy to self-assess alcohol consumption/risk* [INT] 

+ Use of consultation room or private area to discuss own alcohol use and 
ArLD risk* [QES, INT] 

+ Option of attending a dedicated time slot for pharmacy assessment [INT]  

+ Aligning with local/national alcohol awareness promotions* [QES] 

+ Minimising number of patient-HCP face-to-face contacts required^ [INT] 

+ Any outcome/plan from pharmacy can be shared with customer’s GP^[INT] 

+ Geographically convenient/accessible liver testing^ [INT] 

+ Direct access for customers to more specialist input relating to ArLD if 
needed^ [INT] 

+ Access to wider social support as part of any ArLD pathway^[INT] 

+ Pharmacy less stigmatising location than GP, hospital or drug and alcohol 
service [INT] 

+ Accessibility of community pharmacies [QES, INT] 

- Customers not having ‘extra’ time to spend in pharmacy beyond what they 
attended for [QES, INT] 

- Restrictions on promotional materials that encourage customers to engage* 
[QES] 

- Lack of privacy in main area of pharmacy* [QES, INT] 

- Customers normalising their drinking through comparison with others* [QES, 
INT] 

- Pharmacists not seen as a ‘normal’ source for alcohol or ArLD advice* [QES, 
INT] 

- Difficulties getting a GP appointment (if one required)^ [INT] 
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COM-B 
component 

Customer facilitators [source] 
(* = establishing risk specific,^ = linking specific) 

Customer barriers [source] 
(* = establishing risk specific,^ = linking specific) 

Motivation 

+ Pharmacists seen as qualified and trusted HCP to ask and advise about 
alcohol use and risk of ArLD [QES, INT] 

+ Non-confrontational, non-judgemental communication skills of pharmacy 
staff [QES, INT] 

+ Ask/offer made by staff to all customers* [INT] 

+ Some customers’ familiarity with pharmacy staff* [QES, INT] 

+ Being asked about alcohol in a relevant health context, including a ‘liver 
health check’* [QES, INT] 

+ Provision of educational information in pharmacy about risk of ArLD and its' 
asymptomatic nature [QES, INT] 

+ Customer concern of having liver disease [INT] 

+ Concern of a relative/partner/friend about a customer’s alcohol use [INT] 

+ Offer of access to a physical liver test such as blood test or scan [INT] 

+ Ability to get direct access to more specialist input relating to ArLD if needed 
[INT] 

+ Optional for alcohol use/ArLD risk to be shared with GP [INT] 

+ Free for customers to use service [INT] 

+ Having a ‘positive’ test for ArLD^ [INT] 

- Uncertainty of pharmacist ability to conduct a physical test for ArLD or 
discuss an ArLD diagnosis [INT] 

- Some customers would not speak to non-pharmacist staff about their 
alcohol use or risk of ArLD as they do not believe them to be suitably 
qualified* [INT] 

- Some patients will not reveal their alcohol use if feel they are asked ‘out of 
the blue’* [INT] 

- Some patients may be concerned about personal consequences of revealing 
their alcohol misuse* [INT] 

- Some customers may be concerned about being stigmatised as an alcoholic 
if identified as ‘at risk’* [INT] 

- Some customers who believe they drink too much would not engage with a 
ArLD risk assessment if advice was all that is on offer* [INT] 

- Customers having to see a GP for further care/investigation after any 
pharmacy assessment^ [INT] 

- Customers’ fear of finding out they have liver disease^ [INT] 

- A ‘negative’ test for ArLD^ [INT] 

- Negative perceptions of attending a DAAS if this is advised ^ [INT] 

- Customers having to pay for any service offered [INT] 

COM-B, capability opportunity motivation – behaviour; ArLD, alcohol-related liver disease; GP, general practitioner; HCP, healthcare professional; DAAS, drug and alcohol 
service; QES, qualitative evidence synthesis; INT, interview study 
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6.3.1.2 Derivation of intervention components using BCW 

The process of identifying and selecting BCW function(s) created a total of 27 potential 

intervention components of the pharmacy intervention. During the process of developing 

intervention components I could not map some facilitators to a BCW function. This was 

because they were attributes of either the physical and/or social environment or attributes of 

customers and staff. Some were pre-existing contextual factors that the intervention as a whole 

may utilise but would not be included in the intervention design e.g. the accessibility of 

community pharmacy. Other attributes could be seen as a goal of an intervention component 

e.g. pharmacy staff believing they could help customers. I used these attributes to consider how 

other facilitators may exert their effect and thereby what BCW function(s) they reflected. The 

potential intervention components, their relevant NEAR principles and the BCW functions the 

components incorporate are shown in Table 6.9.  

The majority (n=13) of the intervention components could target both customer and staff 

behaviour. This was in part a consequence of the presence of shared barriers and facilitators as 

discussed earlier. The most frequently utilised BCW function overall was environmental 

restructuring. The three BCW functions coercion, restriction and modelling did not feature in the 

potential intervention components. For intervention components that only targeted customer 

behaviour, persuasion was the most frequently used. This aligns with the finding that the largest 

number of customer barriers were mapped to the motivation COM-B component, which can be 

effectively influenced by the persuasion BCW function (see Table 6.1).  

22 of the 27 potential intervention components addressed more than one identified barrier. The 

intervention component ‘have written information available for pharmacy users and further 

resources to signpost to’ was found to address the greatest number of barriers (n=12). The next 

largest number of barriers addressed by an intervention component was nine, which was the 

case for three intervention components: ‘offering and undertaking assessment alongside 

advanced pharmacy services e.g. smoking cessation, blood pressure checks’; ‘pharmacy users 

being able to self-complete a risk assessment’; ‘provide training and education for all pharmacy 

staff who may be involved in delivering the service’. The barriers addressed by each of the 27 

intervention components are shown in Appendix L. 

Most of the identified barriers were addressed by two or more potential intervention 

components. 15 barriers were addressed by only one intervention component with seven 

different potential intervention components addressing these 15 barriers. These were: (1) 

clearly defined pharmacy user eligibility, referral requirements and referral pathway; (2) ‘have 

written information available for pharmacy users and further resources to signpost to’; (3) 
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‘offering and undertaking assessment alongside advanced pharmacy services e.g. smoking 

cessation, blood pressure checks’; (4) ‘payment for pharmacy staff delivering the service’; (5) 

‘pharmacy staff refer for a liver test rather than conduct it’; (6) ‘pharmacy staff using non-

confrontational, non-judgemental communication skills’; (7) ‘provide training and education for 

all pharmacy staff who may be involved in delivering the service’.  

6.3.2 Stakeholder co-design workshop and intervention refinement 

The 27 intervention components developed were used at the co-design workshop for 

stakeholder review. As the stakeholder group was not expected to be familiar with the COM-B 

model or BCW the potential components were provided without this detail. 

A total of 10 stakeholders agreed to attend the workshop, with 2 unable to attend on the day 

(one member of the public and one hepatology consultant). The composition of the 8 attendees 

is shown in Table 6.8.  

 

Table 6.8 Co-design workshop attendees 

Workshop attendees 

Community pharmacist x2 

Pharmacy assistant x1 

Hepatology nurse specialist x1 

General practitioner x1 

Public with lived experience of socio-economic deprivation and peer support work x2 

Patient with alcohol-related liver disease x1 

 

6.3.2.1 Barrier sheet workshop activity  

The potential solutions posed and discussed by the stakeholder group could be mapped to the 

BCW-derived potential components with the exception of two potential solutions that were 

therefore regarded as new potential components. The summarised potential solutions and their 

mapping are shown in Table 6.9. 

Throughout the first activity certain aspects were repeatedly raised by the group. There was 

recurring emphasis on the importance of non-judgemental communication skills but also that 

pharmacists and pharmacy staff typically already have these skills in their current work. Having 

the option for customers to anonymously self-complete an initial risk assessment was another 

recurring view, with suggestion this would incorporate details of how to get further help/advice. 

This was also raised as part of a further shared opinion - that educating and raising awareness of 
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customers was a vital part of the intervention. Related to this was that training and education for 

pharmacy staff was essential so that staff have the knowledge and confidence to give 

appropriate and standardised information to customers. Discussions were had about 

customers getting a liver test and onward care, which centred on two agreed points: that a test 

being available in a pharmacy was seen unfeasible (and so would need to be accessed 

elsewhere), and that requiring patients to see their GP to get a test would only be appropriate if 

there was an agreement for the GP practice to do this as part of funded pathway.  

6.3.3 MoSCoW component rating activity 

The MoSCoW ratings selected for each of the 27 potential intervention components by the 

stakeholder group are shown in Table 6.9. Twenty components were rated as ‘must have’, five 

as ‘should have’ and two as ‘could have’. None of the potential components were rated as 

‘wouldn’t have’. The two components rated ‘could have’ were ‘pharmacy staff are provided 

feedback on the outcomes for customers’ and ‘pharmacy staff refer for a liver test rather than 

conduct it’. Stakeholder discussions to decide the rating of the former were driven by concerns 

of patient confidentiality and that if pharmacy staff were to be provided feedback about 

outcomes of individuals this would need to be with patient consent. The use of service level 

outcomes i.e. aggregated data was given as an acceptable alternative. Discussion and decision 

about ‘pharmacy staff refer for a liver test rather than conduct it’ were driven by uncertainty 

about capacity for this to be done in existing services, in particular through GP services as 

raised in the first activity. There was no mention of pharmacy staff conducting the testing 

themselves.  
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Table 6.9 Potential intervention components developed, their relevant NEAR principle(s), the targets and behaviour change wheel intervention 

functions of the components, the stakeholder MoSCoW ratings for each component, the new components suggested in the workshop 

and the mapping of solutions proposed by stakeholders in the co-design workshop to the potential intervention components 

Potential intervention component 
[relevant NEAR principle(s)] 

MoSCoW 
rating 

Target of component 
and BCW 

intervention 
functions* 

Mapped workshop potential solutions 

Advertise the service using: 
displays/posters; texts to pharmacy users; 
pharmacy website [N,A] 

Must 
Staff: ER, En 

Customers: ER, Per, 
Ed 

Use of display screens in pharmacy to display information about service 

Available information about service for customers e.g. posters or leaflets 

Use of QR codes as route to advertise service and provide educational material 
– including other languages 

Promotion of the service outside of the pharmacy environment e.g. on the radio 
or in drug and alcohol centres 

Use of badges to indicate qualified member of staff. This can empower staff to 
approach customers, justify any approach to customers, and help customers 
approach staff 

At-risk pharmacy users can be referred for 
more specialist input [E,A] 

Must Customers: ER, In  

Avoid reliance on GP action and instead refer directly to appropriate 
services/HCPs 

Use of a ‘care navigator’ to help organise required next steps with identified 
customers and bypass GP 
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Potential intervention component 
[relevant NEAR principle(s)] 

MoSCoW 
rating 

Target of component 
and BCW 

intervention 
functions* 

Mapped workshop potential solutions 

Clearly defined pharmacy user eligibility, 
referral requirements and referral pathway 
[E] 

Must Staff: ER, En 

Robust documentation across sectors such that any advice or actions are 
standardised with the aim of avoiding ad hoc advice or practices 

Having clear criteria for when to refer a patient and to who 

Having defined care pathway with clear points of contact and clear timeframes 
for when the next point of contact will be 

Clear SOP so staff know what can be offered 

Readily available information for staff on who to refer or signpost to act as a 
prompt to engage e.g. cue cards at the counter 

If requiring GP action then creating an agreed pathway with the ICB as a locally 
enhanced service in order that GPs would receive funding for actioning a 
referral 

Emphasising to at-risk pharmacy users they 
can still get liver disease if test is normal [A] 

Must Customers: Ed, Per  Education of customers is vital 

Have a dedicated referral form if referring 
patients to another HCP [E] 

Must Staff: En 
Use of direct communication with HCPs to relay information on identified 
patients with suggestion of dedicated proforma to achieve this. 

Have written information available for 
pharmacy users and further resources to 
signpost to [N,A] 

Must 
Staff: ER, En  

Customers: ER, Per, 
Ed 

Use of QR codes as route to advertise service and provide educational material 
– including other languages 

Education of customers vital aspect 

Increase educational material in pharmacy to recognise may need help and 
how to get it 

Meetings between pharmacy staff delivering 
service and other HCPs [N] Must Staff: ER 

Essential to have two way communication between relevant HCP or service will 
stop 

A clear point of contact in secondary care (or other referral destination) if 
directly referring customers or seeking advice 
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Potential intervention component 
[relevant NEAR principle(s)] 

MoSCoW 
rating 

Target of component 
and BCW 

intervention 
functions* 

Mapped workshop potential solutions 

Offering and undertaking assessment 
alongside advanced pharmacy services e.g. 
smoking cessation, blood pressure checks 
[E,R] 

Must 
Staff: ER, Per 

Customers: ER 
None 

Offering service to any pharmacy user and 
not just those suspected to be at risk [R] Must 

Customers: Per 

Staff: ER 
None 

Payment for pharmacy staff delivering the 
service [A] Must Staff: In Providing remuneration for staff time taken in training is important 

Pharmacy staff able to offer direct access to 
a test for liver disease [E,A] Must Customers: In, ER 

Avoid reliance on GP action and instead refer directly to appropriate 
services/HCPs 

Pharmacy staff to have access to service 
support [E] Must Staff: En None 

Pharmacy staff using non-confrontational, 
non-judgemental communication skills [N] Must Customers: Per 

Staff must maintain non-judgemental approach as is in keeping with existing 
capabilities of pharmacy staff 

Pharmacy support staff role to engage rather 
than assess patients [N,E] Must 

Staff: ER 

Customers: ER 
None 

Pharmacy users being able to self-complete 
a risk assessment [E] 

Must 
Staff: ER En 

Customers: ER, En, Ed 

Having a self-assessment option for customers e.g. scratch card or app that 
also provides some education to customers 

Giving basic self-completion questionnaires customers could take away 

Use of self-assessment tool that helps customers realise they could be at risk 
and how they can get further help for this 
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Potential intervention component 
[relevant NEAR principle(s)] 

MoSCoW 
rating 

Target of component 
and BCW 

intervention 
functions* 

Mapped workshop potential solutions 

Provide training and education for all 
pharmacy staff who may be involved in 
delivering the service [E,R] 

Must Staff: Tr, Ed, En 

Provide core training to all staff but have designated people to have a specialist 
interest / act as service champions who receive advanced training. 

Providing training to enable expanded roles in pharmacy is in keeping with 
current practice 

Training for staff to increase confidence and knowledge 

Use an approved alcohol use screening tool 
[N,E] Must 

Staff: En  

Customers: Per, Ed 
None 

Use consultation room or private area for any 
conversations with a pharmacy user about 
their alcohol use [E] 

Must 
Staff: ER 

Customers: ER 

Making it clear to customers that privacy will be maintained and always 
providing the option of using a private area 

Expanding roles of pharmacy means that private rooms and appointment 
structure is commonplace in most pharmacies 

Use relevant health conditions to ask about 
alcohol / offer assessment [A] Must Customers: Per None 

Using secure email (e.g. NHSmail) or 
established IT system for referrals from 
pharmacy to other HCPs [E] 

Must Staff: ER 
Use of direct communication with HCPs to relay information on identified 
patients with suggestion of dedicated proforma to achieve this. 

Deliver service alongside local and national 
alcohol campaigns e.g. dry January, alcohol 
awareness week [N,A,R] 

Should 
Staff: En 

Customers: Per 
None 

Have dedicated time slots for service 
provision [E,R] 

Should 
Staff: ER 

Customers: ER 
Use of appointments to make sure private area/room is available as they may 
otherwise be in use for other services 

Offer the service with liver as the focus e.g. a 
‘liver health check’ or ‘liver MOT’ [A,R] 

Should 
Staff: En, ER 

Customers: Per  
None 
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Potential intervention component 
[relevant NEAR principle(s)] 

MoSCoW 
rating 

Target of component 
and BCW 

intervention 
functions* 

Mapped workshop potential solutions 

Pharmacy users able to choose whether 
their risk assessment is shared with their GP 
[A] 

Should Customers: Per  None 

Use waiting time of prescription collection to 
offer and perform assessments [E,R] Should 

Staff: ER, En 

Customers: ER 
None 

Pharmacy staff are provided feedback on the 
outcomes for pharmacy users [A] Could Staff: Per None 

Pharmacy staff refer for a liver test rather 
than conduct it [N,E] 

Could 
Staff: ER, En 

Customers: ER 

Use of direct communication with HCPs to relay information on patients 
identified at risk with suggestion of dedicated proforma to achieve this. 

Use of a ‘care navigator’ to help organise required next steps with identified 
customers and bypass GP 

Use of existing outreach liver van infrastructure used by Hepatitis C services to 
overcome unavailability of testing space in pharmacy 

New from workshop Should  Staff: En Gradual implementation with auditing to monitor what is delivered 

New from workshop Should  Staff: ER 
Having a pulsed/intermittent service delivery structure where the service is 
available for short, focused periods in a pharmacy 

*Functions abbreviated to: Ed, education; En, enablement; ER, environment restructuring; In, incentivisation; Mod, modelling; Per, Persuasion; Tr, training 

BCW, behaviour change wheel; GP, general practitioner; HCP, healthcare professional; NEAR, Normal, Easy, Attractive, Routine; QR, quick response 
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6.3.4 Intervention refinement and overall structure  

The refinement of the components following the workshop produced a total of 23 refined 

intervention components. These are shown in Table 6.10. An overall structure of the intervention 

as a process of steps required of customers and pharmacy staff is shown in Figure 6.2. This 

structure was guided by the refined intervention components and discussion with the chief 

officer of CPSC. Three components were key in shaping the service structure. Firstly, the ability 

for customers to access and self-complete an assessment using an approved alcohol screening 

tool. This component creates different potential routes to engaging with the service i.e. a 

customer self-screens and then speaks with staff (step 4b&c in Figure 6.2) or the screen is done 

with (or offered by) a member of pharmacy staff (step 2 & 4a in Figure 6.2). The second 

component key in shaping the service structure is that screening should be done by any 

member of staff but further assessment and advice should be provided by a pharmacists or 

pharmacy technician (step 7 in Figure 6.2). The final key component defining the structure is for 

direct referral to be made for liver testing to a community liver testing hub without action 

required of the GP (step 9 & 10 in Figure 6.2). This was a consequence of findings indicating 

testing in pharmacy was not feasible and that referral to GP or direct to secondary care was not 

thought acceptable.  

CPSC review of the structure perceived it deliverable from the community pharmacy 

perspective. Specific aspects highlighted at the meeting with CPSC that further informed some 

of the refined components are shown in Appendix M and incorporated into the example service 

specification. 

6.3.5 Example service specification 

An example service specification is shown in Appendix N. This utilises the proposed structure 

and refined intervention components developed in this chapter. Where the refined components 

are represented in the service specification is indicated in Table 6.10.  
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Figure 6.2 Intervention structure as a series of steps undertaken by pharmacy staff and 

customers. Intended result of service engagement for a customer are shown in green. 

Required steps to achieve these outcomes are labelled in yellow and linked by thick 

blue arrows. Non-essential but desirable steps are labelled and linked into the process 

by thin blue arrows. Potential results of a customer not completing all required steps 

are shown in orange and red boxes.  
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Table 6.10 Refined intervention components, the intervention steps enabled by the components 

and the location where the components are utilised in the example service 

specification 

Refined intervention component 
Intervention 
step(s) 
enabled 

Where utilised 
in service 
specification 

All pharmacy staff who may be involved in delivering the 
intervention should undergo core training. Designated staff in a 
pharmacy should receive enhanced training and lead delivery of the 
service. 

Training should include overview of alcohol guidance including 
recommended limits and levels of risk, use of screening tools, 
providing brief advice, an overview of ArLD including who is at 
increased risk, how it can be diagnosed, the potential 
consequences of it based the benefits of early identification.  

Step 1 

Step 2 

Step 4a 

Step 5 

Step 7 

Step 9 

4.2 

Pharmacy staff delivering the service must maintain non-
confrontational, non-judgemental communication skills 

Step 3 

Step 4c 

Step 6 

Step 8 

5.1.1 

The service should be promoted to customers in the pharmacy 
using materials provided to the pharmacy (e.g. posters, leaflets with 
electronic versions) as well as on the pharmacy website and social 
media where permitted. Badges should be worn by trained staff to 
indicate they can deliver the service.  

Direct offer to existing customers through text messaging or email 
should also be utilised where available. 

Step 3 

Step 4b 

Step 4c 

3.1.5 

4.1.3 

The service should be promoted as a service providing a liver health 
check. 

Step 2 

Step 3 

Step 4b 

Step 4c 

3.1.5 

Offer of the service should be made to all eligible customers with no 
suggestion of targeting people suspected of having an alcohol 
problem.  

Step 3 3.1.2 

Pharmacy staff should utilise any waiting time as a consequence of 
prescription collection to offer the service to customers 

Step 2 3.1.4 

Staff should offer and undertake the service when undertaking an 
advanced or locally commissioned service with a customer to make 
efficient use of time and room availability as well as any relevant 
context to speak about alcohol or liver disease 

Step 4a 

Step 6 

Step 7 

3.1.3 

Initial assessment of customer risk should incorporate use of an 
approved alcohol use screening tool. It should be possible for 
customer to access and self-complete this anonymously or with 
pharmacy staff. 

Step 4a 

Step 4b 
3.2.1-6 
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Refined intervention component 
Intervention 
step(s) 
enabled 

Where utilised 
in service 
specification 

If self-completed the tool should provide details of how to get 
help/advice if identified at risk 

Any member of pharmacy staff should be able to engage a 
customer with the service and provide or complete the screening 
tool but any further assessment and advice for people who screen 
positive should be performed by a trained pharmacist or pharmacy 
technician. 

Step 2 

Step 4a 

Step 7 

3.2.7 

Conversations establishing a customer’s alcohol use and risk of 
ArLD should be undertaken in a consultation room or private area. It 
should be made clear to customers that these are available for this 
purpose, recognising a customer may choose not to use the 
room/private area. 

Step 6 

Step 7 

3.2.7 

4.1.2 

Customers are able to choose whether any risk assessment 
undertaken in pharmacy is shared with their GP Step 6 3.2.10 

Dedicated appointments in the pharmacy should be offered if the 
service cannot be delivered at the time the customer engages 

Step 6 

Step 7 
3.2.9 

Pharmacy users are able to access educational material in 
pharmacy to help increase knowledge and awareness of alcohol 
guidance, risks of alcohol-related liver disease and other harms and 
how to assess own risk. Sources of information and further support 
should also be provided. Physical information should be available 
in the pharmacy as well as access to electronic information e.g. 
through use of QR codes 

Step 3 

Step 4c 

Step 6 

Step 8 

3.2.4 

3.2.6 

3.2.10 

3.2.16 

Pharmacy staff are able to offer eligible customers direct access to 
a test for liver disease with subsequent referral for specialist care if 
indicated without action required of a patient’s GP. This may be 
through access to a liver testing hub in the community such as 
clinical testing vans used for hepatitis C or the NHS community liver 
health check pilot programme.  

Step 3 

Step 8 

Step 9 

Step 10 

3.2.11 

8.2 

A dedicated proforma will be used for any customer referral from 
pharmacy. This will be sent electronically using either NHSmail or 
via the IT system 

Step 9 3.2.12 

If delivering the service there should be feedback provided to 
pharmacy staff about outcomes for customers. This can be as 
service level data to protect customer confidentiality. Customers 
could be optionally asked if they consent to the outcome of their 
referral being shared with referring pharmacy. 

Step 2 3.2.15 

Remuneration should be provided for delivering the service in 
keeping with the time required to conduct it. It should also 
incorporate costs for staff to undertake required training. 

Step 1 6 

Pharmacy staff delivering the service will have a clearly defined 
contact for service support 

Step 1 5.2 
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Refined intervention component 
Intervention 
step(s) 
enabled 

Where utilised 
in service 
specification 

Regular meetings will be held between a pharmacy delivering the 
service and a representative of the service receiving referrals to 
facilitate collaboration and professional relationship building 

Step 1 

Step 9 
5.2.2 

Pharmacy user eligibility, referral requirements and referral process 
are clearly defined 

Step 1 

Step 9 

3.1 

3.2 

A pharmacy must have a standard operating procedure for the 
service to ensure consistent delivery  

All staff steps 5.1.7 

Pharmacy staff should utilise local and national alcohol campaigns 
to further promote the service and encourage customer 
engagement 

Step  

Step 4b 

Step 4c 

5.1.6 

The delivery of the service should be monitored through auditing  All staff steps 7 
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6.4 Discussion 

6.4.1 Summary of findings 

The aim of the work in this chapter was to design and describe an implementable community 

pharmacy complex intervention to enable community pharmacists to identify people at risk of 

alcohol-related liver disease and connect them with pathways of care. By using the behaviour 

change wheel (BCW) and co-design with stakeholders I have been able to develop this complex 

intervention as a community pharmacy service with defined active components and an overall 

structure that could be tested in practice. 

The application of the BCW first formed a ‘COM-B diagnosis’ in the form of barriers and 

facilitators to two sequential broad behaviours of both pharmacy staff and pharmacy users, 

namely: (1) establishing risk of ArLD and (2) linking to testing and care. 27 potential intervention 

components with underlying BCW functions were subsequently derived from the facilitators to 

address perceived barriers. The barriers and the potential components were then taken to a 

stakeholder co-design workshop. Further solutions to the barriers were suggested by the 

stakeholders who then reviewed the potential components and rated them according to 

importance for inclusion in the intervention. The components were refined following this 

workshop to produce a final 23 intervention components (see Table 6.10) and a series of steps 

that form the structure of the complex intervention as a community pharmacy service.  

Three of these components were key in forming the structure of the service shown in Figure 6.2. 

These (abridged from Table 6.10) were: customers being able to self-complete an assessment 

for alcohol use; pharmacists or pharmacist technicians conducting any further assessment of 

ArLD risk and subsequent advice after initial screening; and direct referral to external liver 

testing without needing GP action. All of the 23 components reflected at least one BCW 

function, with the majority of the components reflecting multiple functions. Environmental 

restructuring was the most frequent BCW function, and the BCW functions of coercion and 

restriction were not relevant.  

Whilst most of the identified barriers were addressed by multiple components, 15 were 

addressed by one of seven components - highlighting the potential importance of these 

components. These seven components (abridged from Table 6.10) were: (1) clearly defined 

pharmacy user eligibility, referral requirements and referral pathway; (2) appropriate 

remuneration for pharmacy staff; (3) direct referral to external liver testing without needing GP 

action; (4) staff maintaining non-confrontational, non-judgemental communication skills; (5) 

offer and undertake service alongside other pharmacy clinical services; (6) educational 
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materials for pharmacy users and further resources and support to signpost to; (7) training for 

pharmacy staff.  

6.4.2 How does this compare to existing literature 

Whilst the components I have described make up a novel service and hence something not 

previously described in the literature, some comparison can be drawn with existing literature 

examining features of other pharmacy services.  

There is little published evidence comparing pharmacy service features to indicate if a certain 

feature is more effective than another to attain service success. This paucity of evidence was 

demonstrated in a 2022 systematic review that identified only 6 published studies that 

compared the effectiveness of different service features for achieving various implementation-

related outcomes.(313) The importance of training as a service feature was highlighted by the 

review, finding that services that incorporated a training programme for staff, as compared to no 

training or only self-directed training, achieved better outcomes.(313) The importance of 

training is supported by the work in this chapter given training of staff was the component that 

addressed the most barriers, and in some instances was the only component to address a 

barrier.  

The importance of remuneration for staff was another component that is reflective of the wider 

literature where remuneration has been frequently reported as a key feature for the success of a 

pharmacy service.(314,315) The proposed structure of remuneration indicated in the service 

specification was derived from discussion with the chief officer of the CPSC. This follows the 

fee-for-service model of remuneration, the most widely used in community pharmacy.(316) 

Other models are recognised but there is no evidence to support one model over another.(317) 

The component of direct referral for testing external to pharmacy but without requiring GP 

involvement was both key in shaping the structure of the service as well as being one of the 

components that addressed the most barriers. Services incorporating referral onward from 

pharmacy to another HCP are well recognised but the referral is almost universally to a GP.(318) 

There is a paucity of UK studies examining rates of patient uptake of referrals to GP resulting 

from a pharmacy service.(116,319) One study examining the uptake of referral to GP for a test or 

consultation following a community pharmacist conducted NHS health check found 50% of 

those referred actually attended. Perceived difficulty getting a GP appointment was cited as a 

reason for not attending and the lack of referral uptake expected to limit effectiveness of 

attaining early diagnoses.(320)  
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Improving early diagnosis through direct referral to specialist services without depending on GP 

involvement has been a major part of the NHS cancer programme in the last 5 years.(321) This 

programme has commissioned a pilot of a community pharmacy service in which pharmacists 

can directly refer customers with signs of possible cancer to rapid diagnostic services or 

secondary care without needing to see their GP.(322) The pilot has only recently commenced 

(October 2023) with no evaluation or outcomes yet published. However, a feasibility study in 

Wales of a similar service in which pharmacists referred patients with symptoms of lung cancer 

directly for a chest x-ray highlighted the perceived benefit of this direct-to-test service through 

removing the delays and challenges resulting from having to first attend general practice.(323) 

With early diagnosis a goal in ArLD, the component of direct referral to community liver testing 

identified in the work in this chapter is in keeping with developing practices in the wider NHS.  

6.4.3 Strengths and limitations 

The work in this chapter formed the components and overall design of a complex intervention – 

a community pharmacy ArLD identification service.  

My use of COM-B and BCW underpinned this work, which I believe to be one of its main 

strengths. Whilst it is uncertain if the use of theory results in more effective 

interventions,(169,324) the application of theory to the work in this chapter demonstrates the 

logic underpinning the components and resultant overall service design. This allows for this to 

be examined or challenged in future testing of the service to direct further refinement.(325) A 

potential limitation of use of theory in this chapter was that the process of mapping barriers and 

facilitators to the BCW functions was done by myself without a second person to compare 

mapping with. However, I had an unrivalled knowledge of the source data and so believe was 

best placed to ensure the mapping was reflective of the findings. I also minimised any personal 

bias in this process by discussing the mapping with my supervisors RB and KI. 

The other strength in the work contained in this chapter is the use of co-design. Interaction 

between different stakeholders in the design process, as was achieved in the workshop, can 

lead to a more acceptable and relevant design solutions.(164) Half of the attendees at the co-

design workshop had been participants in my interview study. This was a pragmatic decision to 

enable the workshop to be conducted in the timescales of the PhD. I recognise this may 

introduce a selection bias and potentially limit generation of new ideas. However, use of 

previous participants also serves to strengthen the work. Their existing knowledge of the project 

minimised the time required to explain the background and aims to my work, consequently 

maximising the time for their input. The use of previous participants is also beneficial in 
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maintaining relationships – a key principle of co-design(300) – and serves as a form of member 

checking, recognised to enhancing the credibility of research findings.(326)  

The is no evidence to indicate the effectiveness of one approach to co-design over another(297) 

but the use of a described approach to co-design, as opposed to none, further enhances the 

credibility of my co-design work.(326). In consideration of forming consensus in a co-design 

process, the MoSCoW prioritisation method is in keeping with the collaborative approach of co-

design. A limitation is in its lack of clearly defined guidance on how the ‘should’ and ‘could’ 

ratings are applied in subsequent design.(327) In my co-design work nearly all ratings were 

‘must’ and therefore this limitation was not realised. 

6.5 Conclusion 

Through application of the behaviour change wheel and a process of co-design, the design, key 

components and structure of my complex intervention has been created – a community 

pharmacy ArLD identification service. The incorporation of a self-assessment for customers 

along with testing to be performed external to pharmacy and independent of general practice 

were key in shaping its structure. This work has provided the design of a service that could now 

move to the feasibility and piloting phase of the MRC complex intervention development cycle 

and consideration given towards its formal evaluation. This is discussed in Chapter 7. 
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Chapter 7 Overall discussion of findings in this PhD 

7.1 Introduction to chapter seven 

This final chapter of the thesis provides a summary of the overall findings of this PhD that 

explored the development of a complex intervention to enable community pharmacists to have 

a role in ArLD identification. These findings are discussed in the wider context of 

implementation of community pharmacy services in England. Further to this, strengths, 

challenges and reflections on the work are discussed as well as potential supplementary work. 

Finally, implications for future research are considered.  

7.2 Summary background and rationale for this thesis 

The misuse of alcohol is a leading risk factor for ill health worldwide and is responsible for 5% of 

all global deaths.(105) In England alone, more working years of life are lost due to alcohol than 

for the 10 most common cancers combined.(5) It is alcohol-related liver disease (ArLD) that 

causes the majority of these working years of life lost. ArLD is the 5th leading cause of premature 

mortality in England and is the cause of over 80% of all alcohol-specific deaths.(6) Mortality 

from liver disease from all causes has increased by 400% in the UK since 1970 with ArLD the 

primary reason for this.(10) 

In order to change this trend, international consensus has indicated a need for earlier diagnosis 

of liver disease so that patients can receive the care they need to prevent its progression and 

subsequent morbidity and mortality.(66,328) It is recommended that early diagnosis should 

incorporate assessing people with alcohol misuse for liver disease using non-invasive tests of 

liver fibrosis.(26,42) As well as enabling diagnosis at an earlier, asymptomatic stage, evidence 

has indicated such tests may also be beneficial through modifying drinking 

behaviour.(93,94,329)  

Expanding the identification and assessment of people at risk of ArLD outside of ‘typical’ 

healthcare facilities of general practice and hospitals has been recommended.(106) 

Community pharmacy has been shown to be a geographically accessible location, in particular 

to more deprived populations, who experience more harm from alcohol misuse.(112) Evidence 

has demonstrated that community pharmacists can identify people with alcohol misuse.(138) 

What is more, community pharmacists in England are progressively taking on more clinical roles 

such as blood pressure case finding, prescribing hormonal contraception and treating minor 

illnesses independently.(109) Liver services have already worked effectively with community 
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pharmacists through testing programmes for Hepatitis C as well as pharmacist-led HCV 

treatment programmes.(330,331) 

In combination, the existing evidence would indicate community pharmacists could have a 

potential role in the earlier diagnosis of ArLD. This potential has never been examined previously 

and the work in this PhD therefore aimed to explore this potential. This was done through a 

process of complex intervention development underpinned by behaviour change theory, 

incorporating exploration and understanding of existing context and stakeholder views. 

7.3 Summary of thesis findings 

7.3.1 Achieving the aim and objectives of this PhD 

As described in section 1.7, this PhD aimed to develop a complex intervention that enables 

community pharmacy to identify people with undiagnosed ArLD and connect them with existing 

pathways of care. The objectives were: 

1. Evaluate the existing Southampton primary care liver pathway, the primary ArLD 

pathway of care in Southampton 

2. Understand the barriers and facilitators to delivering alcohol screening and brief 

intervention in community pharmacies 

3. Explore the perceptions and attitudes of service providers, pharmacy users and patients 

with ArLD in the role of community pharmacy in ArLD pathways 

4. Design an intervention with stakeholders that enables community pharmacists to 

identify patients at risk of ArLD and connect them with ArLD pathways of care 

Through the work undertaken in Chapters 3-6 these objectives have been achieved. In Chapter 3 

I undertook a natural experiment using controlled interrupted time series analysis to evaluate 

the Southampton primary care liver pathway (SLP). The focus of the evaluation was on the 

impact of the SLP on referrals to hepatology outpatients given the concerns in the wider 

literature about the potential impact of such pathways on referrals. The analysis found that the 

SLP was associated with a reduction in outpatient referrals following its implementation. The 

evaluation as a whole also provided important context for the complex intervention I planned to 

develop and informed the recruitment of stakeholders for the further work.  

The qualitative evidence synthesis in Chapter 4 explored the barriers and facilitators to 

delivering alcohol screening and brief intervention (SBI) in community pharmacy. The use of the 

COM-B model as a framework provided an understanding of these barriers and facilitators from 



Chapter 7 

205 

a behavioural perspective, examining what component(s) of enacting a behaviour were being 

influenced. 

The interviews undertaken in Chapter 5 built on the synthesis findings by exploring stakeholder 

views on a role for community pharmacists in the identification of ArLD. Three overarching 

themes emerged from the thematic analysis undertaken: 1) acknowledging, seeking help and 

engaging with a hidden problem; 2) professional roles, boundaries and attributes; 3) 

communication, relationships, collaboration and support. In addition, barriers and facilitators 

to a pharmacist role in ArLD were extracted from the themes and mapped against the COM-B 

model, mirroring the work done in the qualitative evidence synthesis.  

Chapter 6 concerned the design of my intervention. Using the findings from Chapter 4 and 

Chapter 5 I applied the behaviour change wheel (BCW) to derive potential intervention 

components that utilised BCW functions. A workshop with stakeholders was conducted to 

examine and refine the intervention components, as well as produce other components 

believed required. 27 potential intervention components were refined into 23 required 

components. These were used to structure the complex intervention – a community pharmacy 

service – and produce an example draft service specification utilising the structure and 

components developed.  

7.4  The work in this thesis from an implementation perspective 

The importance of implementation being considered throughout complex intervention 

development is emphasised in the MRC complex intervention guidance(148). Ultimately, the 

work undertaken in my PhD can be regarded as having implementation at its heart. My 

controlled ITS study in Chapter 3 examined the impact of implementing a community liver 

service. The qualitive work in Chapter 4 and Chapter 5 directly and indirectly established factors 

affecting implementation. The application of the BCW to these findings and a stakeholder 

workshop produced intervention components, many of which can be seen as implementation 

strategies – defined as ‘the specific means and methods for adopting and sustaining 

interventions’.(332) 

Within the field of community pharmacy, research has examined factors that influence 

implementation of community pharmacy services, recognising that understanding the factors 

that influence implementation can allow strategies to be developed to address 

them.(315,333,334) There appears to be less research examining implementation strategies 

themselves. This is not a reflection of lack of implementation strategies, as highlighted in a 2019 

systematic review that identified 223 published articles that described at least one 

implementation strategy for a professional pharmacy service.(335) A problem highlighted was 



Chapter 7 

206 

that the implementation strategies identified are often not explicitly defined as such and may be 

poorly described, hence a challenge in being reproduced by others.(335) 

A recognised way to report implementation strategies is through application of the 

nomenclature developed by the Expert Recommendations for Implementing Change (ERIC) 

project.(336) 73 strategies are described and have been grouped into nine categories.(337) 

These nine categories have been utilised in describing implementation strategies for community 

pharmacy services in other research.(335,338)  

Table 7.1 shows the nine ERIC categories of implementation strategy and how these can relate 

to the (abridged) intervention components developed through the work in this PhD. I found the 

intervention components fit well with the ERIC categories despite being developed using a 

theory of behaviour change rather than a theory of implementation. The use of COM-B and BCW 

has been recognised as a way to identify implementation strategies, recognising that 

implementation of a new intervention can be viewed as a process of behaviour change.(333)  
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Table 7.1 Abridged intervention components according to their Expert Recommendations for 

Implementing Change (ERIC) category of implementation strategy 

ERIC category of 
implementation strategy 

ArLD intervention component 

Use evaluative and iterative 
strategies 

Monitoring through auditing 

Pharmacy staff are provided feedback on the outcomes for pharmacy 
users 

Provide interactive assistance Pharmacy staff to have clearly defined access to service support 

Adapt and tailor to context Offering and undertaking alongside other services including waiting for 
prescriptions 

Any staff can engage customers with further assessment by pharmacist 
or pharmacy technician 

Use relevant health conditions to ask about alcohol / offer assessment 

Develop stakeholder 
interrelationships 

Regular meetings between pharmacy staff and staff of service receiving 
referrals 

Train and educate 
stakeholders 

Core training for all staff with enhanced training for designated staff  

Support clinicians Clearly defined pharmacy user eligibility, referral requirements and 
referral pathway 

Use of a dedicated proforma for referral sent using email (e.g. NHSmail) 
or established IT system  

Pharmacy staff can refer directly for a test for liver disease 

Pharmacy have a standard operating procedure for the service to 
ensure consistent delivery 

Engage consumers Promotion of service to customers 

Offering service to all eligible customers 

Deliver service alongside local and national alcohol campaigns e.g. dry 
January, alcohol awareness week 

Pharmacy staff maintain non-confrontational, non-judgemental 
communication 

Promote service as providing a liver health check 

Pharmacy users able to choose whether their risk assessment is shared 
with their GP 

Education material in pharmacy available 

Utilize financial strategies Remuneration for delivering the service including time taken for training 

Change infrastructure Use consultation room or private area for any conversations with a 
pharmacy user about their alcohol use unless user chooses not to 

Option of dedicated appointments 

Provision of an anonymous self-completion approved alcohol use 
screening tool 
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7.4.1 Mechanisms of implementation for a pharmacy ArLD identification intervention 

The ERIC implementation strategies represent a taxonomy and as such do not describe how the 

strategies may achieve implementation. My use of COM-B and BCW can provide a broad 

understanding of how the implementation strategies reflected in my intervention components 

could achieve implementation given each component contains one or more BCW functions that 

target at least one COM-B component. The implementation strategies can therefore be 

theorised to achieve implementation through influencing capability, opportunity and 

motivation. Figure 7.1 represents this for my intervention, indicating how the ERIC 

implementation strategies link with the BCW functions of my components and the COM-B 

components being influenced in order that implementation can be achieved.  

Specific implementation strategies cannot be expected to be a one size fits all, in particular 

given the influence of context in which the intervention is being implemented. This is 

demonstrated in a study identifying implementation strategies for a pharmacy contraception 

service in Utah, USA. The study identified the strategy ‘policy changes to allow pharmacy 

reimbursement for counselling’ in the category of change infrastructure. This is due 

pharmacists not being identified as healthcare providers in national legislation in the USA, 

which can prevent pharmacists being reimbursed for healthcare services by insurance 

providers.(338) Such an implementation strategy would not be relevant to the UK community 

pharmacy context.  

The intervention components developed in my work were developed to be specific to my 

intervention. However, the strategies and related BCW mechanisms derived from my work as 

represented in Figure 7.1 provide a broader theory of how my intervention could be realised and 

may allow for wider application of my work to a different pharmacy intervention.  
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Figure 7.1 Representation of mechanism of implementation of my intervention according to the 

COM-B model, BCW intervention functions and ERIC categories of implementation 

strategies. Blue circles indicate ERIC implementation strategy categories. Orange 

circles indicate BCW intervention functions. Black lines indicate how BCW 

intervention functions in my intervention are linked to ERIC implementation strategy 

categories. Large red, green and grey circle each indicate a separate component of 

the COM-B model being influenced, with red capability, green opportunity and grey 

motivation. 
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7.5 Service development and implementation in the wider 

community pharmacy context 

The expansion of community pharmacy roles in England is accelerating. The changing 

Community Pharmacy Contractual Framework (CPCF) is a demonstration of this. The CPCF is 

used by NHS England to commission pharmacy owners to provide NHS pharmaceutical 

services. Nationally commissioned services are either essential services (that must be provided 

by all pharmacies) or advanced services (that pharmacies can choose to provide).  

A decade ago there were four advanced services commissioned in the CPCF: medicines use 

review (MUR), New Medicines Service (NMS), Stoma Appliance Customisation (SAC), Appliance 

Use Reviews (AURs).(339) At present (February 2025) there are now nine advanced services 

commissioned, the majority of which were commissioned within the last 5 years.(340) A short 

description of all the advanced pharmacy services commissioned in the last 10 years is 

provided in Table 7.2. It is noticeable that the advanced services in 2014 were prescription-

dependent whereas the new advanced services (with the exception of the services relating to 

COVID-19) are ‘prescription-independent’ and more clinical in nature, incorporating 

assessment, advice, and diagnostic and/or treatment processes. My intervention is clearly in 

keeping with this context.  

Two services (excluding those relating to COVID-19) have been decommissioned in the last 5 

years – MUR and the Hepatitis C antibody testing service. A lack of sufficient consideration of 

implementation has been cited as a key reason for problems with these services that ultimately 

led to their decommissioning.(341,342) Additionally, the MUR service has been criticised for not 

following a process of complex intervention development, with various problems identified 

during implementation that could have been addressed earlier had there been appropriate 

development and feasibility testing.(341) It is interesting to compare this with the NMS, which is 

based on an intervention developed using theory that underwent feasibility testing.(343) Unlike 

the MUR service, the NMS has been found to be effective and cost-effective.(344,345)  
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Table 7.2 Advanced pharmacy services commissioned in England from 2014 to 2024 

Advanced pharmacy 
service 

Short description of service 

Medicines Use 
Review 

Adherence focused review of patient’s medications aiming to increase the 
patient’s knowledge and adherence to their medication. 
Commenced 2005. Decommissioned 2021 

Stoma Appliance 
Customisation 

The customisation of stoma appliances to ensure their proper use, comfortable 
fitting and improve duration or usage.  
Commenced 2010 

Appliance Use 
Review 

Review of a patient’s prescribed appliance to help improve patients’ 
understanding and use of the appliance.  
Commenced 2010 

New Medicines 
Service 

Series of discussions with a patient to provide support for people prescribed a 
medicine for a long-term condition to help improve patients’ understanding of 
the medication and their adherence to it.  
Commenced 2011 

Seasonal influenza 
vaccination 

Administer flu vaccinations to all eligible adult patients as part of the NHS annual 
seasonal flu vaccination campaign.  
Commenced 2015 

Pharmacy First 

Advice and NHS-funded treatment for seven common conditions in addition to 
minor illness consultations and supply of urgent medicines. The latter is the 
incorporation the pre-existing Community Pharmacy Consultation Service 
(CPCS).  
Commenced 2024 (CPCS commenced 2019) 

Hepatitis C (HCV) 
Antibody Testing 

Point of care testing for HCV antibodies to people who inject drugs who are not 
engaged with community drug and alcohol treatment services.  
Commenced 2020. Decommissioned 2023. 

Pandemic Delivery 
Delivery of prescriptions to people self-isolating due to COVID-19  
Commenced 2020. Decommissioned 2022 

COVID-19 lateral 
flow device (LFD) 
distribution 

Provision of LFD tests for COVID-19 for asymptomatic people. 
Commenced 2021. Decommissioned 2022 

Hypertension Case-
Finding  

Blood pressure testing service in pharmacy aiming to identify adults with 
undiagnosed hypertension and refer them to general practice to confirm 
diagnosis and further management. 
Commenced 2021 

Smoking cessation  

Smoking cessation support service to adults discharged from hospital (includes 
ongoing supply of nicotine replacement therapy and performing carbon 
monoxide breath test in addition to support). 
Commenced 2022 

Pharmacy 
Contraception  

Initiation and ongoing supply and monitoring of oral contraception. 
Commenced 2023 

LFD test supply  
Provision of LFD tests for COVID-19 to at-risk patients. 
Commenced 2023 
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In terms of the newly commissioned clinical pharmacy services (hypertension case finding, 

Pharmacy first, contraception service and smoking cessation service) there is minimal publicly 

available detail with regards their development process. However, all have been piloted before 

being nationally commissioned, with the Department of Health and Social Care indicating 

evaluation of the pilots was performed and included assessment of feasibility and 

acceptability.(346) This would suggest a process of complex intervention development has 

been followed but the results of these evaluations have not been publicised and therefore 

leaves uncertainty about what is their potential impact.(346) Such evaluations could also 

provide invaluable insights for stakeholders in terms of how successful implementation may be 

achieved for these and other pharmacy services in real-world settings – something that I could 

have utilised in my PhD both in terms of designing my intervention and also to compare with my 

own model of implementation strategy mechanisms shown in Figure 7.1. 
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7.6 Strengths, challenges and reflections on this PhD  

7.6.1 Overall strengths 

A key strength of my work in this PhD is that it is underpinned by a process of complex 

intervention development. As discussed in the previous section, the success of the nationally 

commissioned pharmacy advanced service the New Medicines Service has been attributed in 

part to its creation through a process of complex intervention development. Through following a 

recognised process of complex intervention development in my work, the potential future 

intervention in the form of a pharmacy ArLD identification service should have the best chance 

of being implementable and effective in the real world.(169) 

Within the complex intervention development work undertaken in this PhD I believe the work 

undertaken to gain understanding of context and the level of stakeholder involvement – both 

vital in complex intervention development work – were major strengths. 

My background as a hepatology registrar means I am very familiar with patients with ArLD in 

context of the hospital environment (both patients admitted to hospital and those in outpatient 

clinics) but had less understanding of their route to being seen in clinic. Collaboration with the 

University Hospital Southampton hepatology consultant who is lead for the Southampton 

primary care liver pathway (SLP) alongside my evaluation of the SLP in Chapter 3 provided an in-

depth understanding of how ArLD may be identified in the community and key players within 

that process, further informing participant selection for my interviews study and co-design 

workshop.  

My understanding of the community pharmacy context was limited to what was in the literature 

and my infrequent experience as a pharmacy user. Collaboration and regular meetings with the 

chief officer of Community Pharmacy South Central (CPSC) throughout the work meant I had an 

up to date contextual understanding of current community pharmacy practices and challenges, 

which as discussed have been going through a significant period of change during this PhD.  

Both these collaborations enabled access to a wider pool of stakeholders and their engagement 

with my work. The strength of the subsequent multiple different stakeholder participation in 

both my interview study and the co-design workshop is that the findings represent 

commonalities and agreement across the different stakeholders, reducing the likelihood of 

idealistic intervention design, which is a potential risk when conceptualising an 

intervention.(164)   
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7.6.2 Challenges, lessons learnt and reflections 

Perhaps the greatest challenge to the development work in this PhD was the rapidly changing 

context of community pharmacy that has been taking place whilst I have been undertaking this 

PhD. At the time of registering for this PhD (September 2020) there were six advanced pharmacy 

services commissioned in England, only two of which had been commissioned in the prior 5 

years. In the four years since I registered, eight new services have been commissioned. 

Furthermore, the pharmacy landscape has drastically changed with a dramatic decline in large 

chain pharmacies and a shift to small chain and independent pharmacies. In 2019 49.4% of 

pharmacies in England were large chain but as of 2023 this has fallen to 38%, primarily due to 

closures of large chain pharmacies, in particular the near-collapse of Lloyds pharmacy that 

closed or sold 90% of its 1,338 pharmacies in 2022.(347) 

The subsequent impact on my work is that it has been conducted at a time of ongoing dramatic 

change in community pharmacy and as such the changing context may affect the 

generalisability of my work. However, my work is clearly in keeping with the wider context of a 

drive in England for clinical services in community pharmacy.  

I have also considered that the evaluation of the SLP in Chapter 3 may limit the understanding of 

context to its locality. An alternative approach would have been to examine community 

pathways for ArLD across the UK, which potentially could have been achieved through a 

systematic review. However, there has been relatively few published reports of community liver 

pathways in the UK. A systematic review published during my PhD in 2022 identified only 10 

published UK community liver pathways of which 5 involved patients with ArLD and just 2 were 

full articles reporting real-world pathways.(99,103,348) As such the contextual understanding 

from such a systematic review would be minimal and I believe far greater understanding was 

obtained through my evaluation of the SLP. Additionally, the urban nature of the locality in which 

the SLP sits is likely to add some generalisability to the findings. 

Throughout my work I recognise that given the conceptual nature of the intervention being 

developed, my findings are dependent on what people say without objective evidence of what 

they do, with the exception of two of the studies included in my qualitative evidence synthesis 

that incorporated observation methods (see Table 4.5 in section 4.3). On reflection I have 

considered the possibility of undertaking observation as part of this PhD and this is discussed 

below. 
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7.7 Potential supplementary work to this PhD 

7.7.1 Use of observation methods to enhance understanding of the pharmacy context 

A potential limitation of the methods in this PhD is that they reflect what people say they do (or 

would do). The use of observation as an additional method, as compared to only interviews or 

focus groups, may improve understanding about what people actually do.(349)  

There is some variation in the literature in defining observation relating to the level of researcher 

participation. I find the simple distinction of ‘non-participant’ versus ‘participant’ observation 

simplest to describe what is conducted.(350) The distinction between ‘non-participant’ and 

‘participant’ observation is that in the former the researcher acts as an outside observer 

whereas in the latter the researcher participates in the activities being observed. Non-

participant observation has also been called ‘passive participant’ observation.(351). 

To apply this to the pharmacy setting, participant observation would involve undertaking 

observation whilst acting as a member of pharmacy staff or a pharmacy user. Non-participant 

observation would be observing the pharmacy environment, staff and customers as a 

bystander. Non-participant observation is a well-recognised technique to help build 

understanding of context when developing interventions.(169) 

Both participant and non-participant observation can be ‘covert’ or ‘overt’ depending on 

whether those being observed are aware observation is taking place. Covert participant 

observation is also referred to as the ‘mystery shopper’ technique.(352) It is both ethically and 

practically challenging and requires extensive training to conduct it properly. Conversely the 

main concern of overt observation is the Hawthorne effect – that people may change their 

behaviour if aware they are being observed or studied.(350,353)  

In relation to the work in this PhD, the addition of non-participant observation may enhance my 

understanding of the context that my intervention aims to fit into. However, observation 

research in relation to intervention development is typically observation of an intervention in 

action.(354) This was not possible in my work given it concerned the development of a 

conceptual intervention. The other challenge to undertaking observation in this PhD would be 

logistical. As well as getting relevant consents, the time taken to undertake meaningful 

observation can be significant given the need to observe different participants (i.e. staff and 

customers) in different sites (i.e. pharmacies) at difference times.(350) As the sole researcher in 

my PhD work, I do not believe it would have been feasible for me to undertake sufficient 

observation to produce meaningful results in addition to the work undertaken in this PhD.  
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7.8 Further research 

7.8.1 Feasibility and effectiveness studies of a pharmacy ArLD intervention 

7.8.1.1 Feasibility study of a pharmacy ArLD intervention 

In following the MRC complex intervention development guidance the next step for future 

research would be a feasibility study of my intervention. The focus of a feasibility study in 

relation to a complex intervention may concern the feasibility of the intervention itself, the 

feasibility of an evaluation study design of the intervention, or a combination of both.(159)  

For an intervention to be ready for evaluation, there need to be few or only minor uncertainties 

about the intervention. There are still uncertainties about my intervention and as such a 

feasibility study would be needed to explore the feasibility and acceptability of my intervention 

when delivered prior to an evaluation. This would be done using mixed methods with a 

convenience sample of a small number of pharmacies in order to refine the intervention through 

identifying and addressing uncertainties.(159,355,356) Potential uncertainties of my 

intervention and how they could be assessed in a feasibility study are shown in Table 7.3. 

Further work with stakeholder groups would also be undertaken to establish uncertainties that 

should be assessed and establish criteria to determine whether the intervention is confirmed to 

be feasible to deliver.(159) 
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Table 7.3 Example uncertainties about my pharmacy ArLD intervention and how these could be 

assessed in a feasibility study 

Intervention uncertainty How uncertainty could be assessed in feasibility study 

Acceptability and impact of training 

programme to pharmacy staff 

Before and after survey of knowledge 

Focus groups with staff who receive training  

Recruitment of pharmacies 

Offer of intervention to pharmacies across a LPC network and 

number of responses to offer recorded and details of pharmacies 

recorded  

Recruitment of participants to 

intervention  

Record made of number of customers: offered; eligible; taking up 

the intervention; referred through intervention 

Observation of pharmacies delivering the intervention 

Which customers use intervention 

and why  

Collect demographics of participants that use intervention 

Interviews or focus groups with customers that engage with 

intervention 

Interview or focus groups with customers that decline the 

intervention 

Observation of pharmacies delivering the intervention 

Acceptability of delivering 

intervention to pharmacy staff 

Interviews or focus groups with staff from pharmacies delivering 

the intervention 

Acceptability of intervention to 

customers engaging with it 

Interviews or focus groups with customers that engage with 

intervention 

Establishing outcome of 

intervention for customers 

Follow up of customers engaging with intervention to establish 

retention rates. 

Use a follow-up questionnaire to establish whether underwent 

liver disease testing, if diagnosed and if attended alcohol services 

and if alcohol use has changed  

Obtain service use data from liver testing service and alcohol 

services of number attendees referred by community pharmacy 

Acceptability and impact of 

intervention to liver services and 

general practice 

Focus groups or interviews with GPs and liver service 

professionals during/following intervention delivery 

Obtain service level data with potential for interrupted-time series 

analysis to examine for any impact 

Cost of delivering intervention Collect costs of all elements of intervention delivered 
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7.8.1.2 Effectiveness evaluation of a pharmacy ArLD intervention 

If the feasibility of the pharmacy ArLD intervention was confirmed, the next step would be an 

evaluation of its effectiveness. Whilst the classic randomised control trial (RCT) is recognised as 

the gold standard for determining effectiveness, their use in the evaluation of complex 

interventions is recognised to face multiple challenges, not least the factors of cost and time 

that can be insurmountable barriers to getting research into clinical practice.(186) 

Contamination of any control group is an additional challenge in complex interventions.(357) It 

can be envisaged how if pharmacy users were randomised at an individual level in a pharmacy 

then control group participants may seek out ArLD assessment and testing elsewhere, reducing 

any effect size of the intervention. If randomisation was by pharmacy (or groups of pharmacy) 

contamination would remain a challenge given the walk-in nature of pharmacies i.e. pharmacy 

users may seek out a pharmacy offering the service if their pharmacy did not. 

On top of these logistical challenges is the common practice of commissioning pharmacy 

services as pilot services without a prior effectiveness evaluation as discussed in section 7.5. 

With these factors in mind, a pragmatic effectiveness evaluation for the pharmacy ArLD 

intervention could be through use of natural experiment methodology and interrupted time 

series design through a ‘multiple baseline’ or a stepped-wedge design.(198,358) This would 

require the ArLD intervention delivered as a commissioned service but implemented 

sequentially in different areas of pharmacies after a baseline period.(177) As such each area 

starts as a control group and becomes an intervention group at different times as 

implementation occurs. This could be conducted as a truly experimental study – a randomised 

stepped-wedge trial – but can also be in keeping with a natural experiment study through 

incorporating planned experimentation into implementation i.e. by working with commissioners 

to have the intervention ‘naturally’ implemented area by area.(177) 

A stepped-wedge design may be appealing to pharmacy commissioners as it would ensure 

pharmacies would have equal access to service delivery i.e. all pharmacies are able to offer the 

service.(359) It also may help with contamination as each group acts as its own control and the 

additional use of ITS analysis would account for temporal trends that can confound stepped-

wedge design.(357). Each area would undergo an ITS analysis of the efficacy outcome to form a 

multiple group controlled ITS. This would provide strong evidence that the observed effect was 

caused by the intervention if there was a similar observation of effect following intervention 

implementation in each area.(198)  
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7.8.2 The impact of testing for ArLD on alcohol use and liver outcomes 

In the field of hepatology the current global expert consensus is to pursue improving early 

diagnosis of liver disease because early diagnosis is beneficial.(82,328) This view underpins the 

rationale for the complex intervention work in this PhD but clear evidence of benefit can be 

questioned. Much of the evidence concerning early diagnosis of ArLD focuses on the benefit of 

identifying advanced fibrosis prior to the development of complications. The rationale is that in 

the setting of liver cirrhosis (in ArLD and other causes of liver disease) there is evidence of 

effective interventions to prevent or reduce harm from complications, namely surveillance for 

hepatocellular carcinoma(88), primary prevention of variceal bleeding(360), prevention of 

decompensation.(361) 

However, the prevalence of cirrhosis in people with alcohol misuse has been estimated at 

12.9%.(362) As such the vast majority of individuals at high risk of ArLD cirrhosis will not have it 

when tested. The expected benefit of early diagnosis of non-cirrhotic ArLD is that intervention 

can be made to prevent progression to cirrhosis. However, there are no current liver-specific 

treatments that achieve this and therefore the focus is on intervening on the cause i.e. alcohol 

misuse.(363) This action would be recommended for any patient with alcohol misuse, 

regardless of the presence of ArLD. An evidence gap I have identified in conducting my PhD is 

whether testing for ArLD in people with alcohol misuse decreases their risk of developing liver 

related events i.e. progression to cirrhosis, cirrhotic complications, and liver-related death.  

Proving an intervention can prevent progression to cirrhosis is hampered by the timescales 

required to see progression to cirrhosis – a 2023 systematic review and meta-analysis estimated 

the annual progression rate of non-cirrhotic ArLD to cirrhosis at 4%.(362) What is more, 

progression is recognised to be influenced by a range of factors, both detrimental and 

protective. As such, trying to establish whether testing for ArLD in those at risk (with or without 

an additional intervention for alcohol misuse) can reduce progression to cirrhosis in a gold 

standard RCT design would be challenging. 

An alternative RCT design would be to use an intermediate outcome – namely a change in 

alcohol consumption – recognising that ongoing drinking is a fundamental driver of progression 

of ArLD and development of liver related events. A research question can therefore be posed as 

‘does testing for ArLD in people with alcohol misuse have an impact on alcohol use?’. This 

would need to be over and above any intervention for alcohol misuse given that interventions for 

alcohol misuse (in the absence of any assessment of ArLD) are known to decrease alcohol 

use.(78) This was a weakness I highlighted of a systematic review that considered this research 

question.(91,329) As discussed in section 1.4.3 this research question has been examined in a 

small number of studies with a signal that alcohol consumption is reduced following an ArLD 
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assessment(92–94,364). However, these studies lack control groups(92,93,364) or did not have 

the power to identify significant differences between groups assessed for ArLD and those 

not.(94)  

The value of definitely answering this research question would be to provide clear justification 

for the practice of case-finding approaches for early diagnosis of ArLD. If the process of testing 

can reduce alcohol use (and development of liver related events) more than an alcohol 

intervention on its own then testing would warrant consideration as a public health intervention 

to improve alcohol-related health outcomes. The work contained within this PhD has indicated 

that a collaborative approached between liver services and community pharmacists could form 

part of such an intervention.   
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7.9 Overall conclusion 

Many patients with alcohol-related liver disease remain undiagnosed until presenting to 

healthcare providers with complications of late-stage disease. Half of such patients with these 

complications will die from their liver disease in ensuing 2 years. This thesis has for the first time 

explored a role for community pharmacists in the identification of undiagnosed ArLD. This was 

achieved through following a process of complex intervention development.  

Existing community liver pathways, themselves complex interventions, aim for earlier 

identification of ArLD and other liver diseases. Incorporation of community testing for liver 

disease in such pathways may be a key feature to ensure they can fit within the existing capacity 

of secondary care liver services. However, such pathways currently are only accessed through 

general practice. Community pharmacies and their staff are potentially more accessible to 

those who are at greatest risk of undiagnosed ArLD and related harm.  

The work in this PhD has formed the design and key components of a complex intervention in 

community pharmacy in the form of a community pharmacy service. This has the potential to 

enable community pharmacists to identify those who may have ArLD, help them reduce their 

alcohol intake and engage them with existing care pathways for testing and further 

management. For this to be possible, close collaboration with liver services would be essential 

along with training and appropriate remuneration for pharmacy staff. Further research is 

required to examine the feasibility of such a service in the rapidly changing community 

pharmacy context and whether it would be more effective than current practices in ArLD. 

However, the increasingly clinical role of community pharmacists in England and the UK 

provides an undeniable opportunity for this conceptualised complex intervention to increase 

identification of undiagnosed ArLD and reduce alcohol-related harm. 
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Appendix A Constituents of a non-invasive liver 

screen and red flags 

 

Non-invasive liver screen blood test Positive result criteria 

Hepatitis B (HBsAg) Positive 

Hepatitis C (HCV IgG) Positive 

Liver autoantibodies Positive 

Immunoglobulins >ULN 

Ferritin >ULN 

HBsAg = Hepatitis B surface antigen, HCV = Hepatitis C 
immunoglobulin G, Ig = Immunoglobulin, ALT = alanine transferase, 
ALP = alkaline phosphatase, ULN = upper limit of normal 

 

Red flags advised in Southampton primary care liver pathway 

Suspected malignancy 

Jaundice 

ALT 5x ULN 

ALP 5x ULN 

Low platelets 

Persistent low albumin 

High INR 

Ascites 

Encephalopathy 

Haematemesis 

Sepsis 

ALT, alanine aminotransferase; ALP, alkaline phosphatase; INR 
international normalised ratio; ULN, upper limit of normal 
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Appendix B General and acute specialities in NHS 

England Monthly Activity Return 

General Surgery 

Urology 

Trauma & Orthopaedics 

ENT  

Ophthalmology 

Oral Surgery 

Restorative Dentistry 

Paediatric Dentistry 

Orthodontics 

Oral & Maxillo Facial 
Surgery 

Endontics 

Peridontics 

Prosthodontics 

Surgical Dentistry 

Neurosurgery 

Plastic Surgery 

Cardiothoracic Surgery 

Paediatric Surgery 

Accident & Emergency 

Anaesthetics 

Critical Care Medicine 

General Medicine 

Gastroenterology 

Endocrinology 

Clinical Haematology 

Clinical Physiology 

Clinical Pharmacology 

Audiological Medicine 

Clinical Genetics 

Clinical Cyto & Molecular 
Genetics 

Clinical Immunology & 
Allergy 

Rehabilitation 

Palliative Medicine 

Cardiology 

Paediatric Cardiology 

Sports and Exercise 
Medicine 

Acute Internal Medicine 

Dermatology 

Thoracic Medicine 

Infectious Diseases 

Tropical Medicine 

Genito-Urinary Medicine 

Nephrology 

Medical Oncology 

Nuclear Medicine 

Neurology 

Clinical Neuro-Physiology 

Rheumatology 

Paediatrics 

Paediatric Neurology 

Geriatric Medicine 

Dental Medicine 
Specialties 

Special Care Dentistry 

Medical Ophthalmology 

Gynaecology 

Community Sexual and 
Reproductive Health 

Clinical Oncology 

Radiology 

General Pathology 

Blood Transfusion 

Chemical Pathology 

Haematology 

Histopathology 

Immunopathology 

Medical Microbiology and 
Virology 

Medical Microbiology 

Medical Virology 

Community Medicine 

Occupational Medicine
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Appendix C Data structure for interrupted time series analysis 

 

Month-year CCG Referral count Time SLP intervention Time after SLP SCCG SCCG_time SCCG_pathway SCCG_time_pathway 
Apr-16 SCCG 30 1 0 0 1 1 0 0 
May-16 SCCG 33 2 0 0 1 2 0 0 
Jun-16 SCCG 30 3 0 0 1 3 0 0 
… … … … … … … … … … 
Dec-17 SCCG 46 21 0 0 1 21 0 0 
Jan-18 SCCG 50 22 1 1 1 22 1 1 
Feb-18 SCCG 39 23 1 2 1 23 1 2 
Mar-18 SCCG 45 24 1 3 1 24 1 3 
… … … … … … … … … … 
Aug-19 SCCG 29 41 1 20 1 41 1 20 
Sep-19 SCCG 38 42 1 21 1 42 1 21 
Oct-19 SCCG 30 43 1 22 1 43 1 22 
Apr-16 WHCCG 29 1 0 0 0 0 0 0 
May-16 WHCCG 23 2 0 0 0 0 0 0 
Jun-16 WHCCG 36 3 0 0 0 0 0 0 
… … … … … … … … … … 
Dec-17 WHCCG 31 21 0 0 0 0 0 0 
Jan-18 WHCCG 14 22 1 1 0 0 0 0 
Feb-18 WHCCG 27 23 1 2 0 0 0 0 
Mar-18 WHCCG 30 24 1 3 0 0 0 0 
… … … … … … … … … … 
Aug-19 WHCCG 25 41 1 20 0 0 0 0 
Sep-19 WHCCG 25 42 1 21 0 0 0 0 
Oct-19 WHCCG 31 43 1 22 0 0 0 0 
CCG, clinical commissioning group; SCCG Southampton city CCG; WHCCG, West Hampshire CCG; SLP, Southampton liver pathway 
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Appendix D R code of controlled interrupted time 

series and auto-correlation function (ACF) and partial 

auto-correlation function (pACF) plots of each 

analysis 

D.1 R Code 

#Load necessary libraries#### 

library(nlme) 

library(car) 

library(Epi) 

library(astsa) 

library(readxl) 

#import data####  

data <- read_excel (filename) 

#Create dataset for each CCG#### 

dataA<-data[1:41,] 

dataB<-data[42:82,] 

#ITS for SCCG#### 

modelits.sccg<-glm(refcount~time+pathway+trendp,data=dataA,family="quasipoisson") 

#ITS for WHCCG#### 

modelits.whccg<-glm(refcount~time+pathway+trendp,data=dataB,family="quasipoisson") 

#CITS#### 

modelCITS<-

glm(refcount~time+pathway+trendp+area+areatime+areapathway+areatrendp,data=data,famil

y="quasipoisson") 

#PACF and ACF plots#### 

acf2(residuals(modelits.sccg), max.lag=12) 

acf2(residuals(modelits.whccg),max.lag = 12) 

acf2(residuals(modelCITS),max.lag = 12)   
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D.2 ACF and PACF for SCCG ITS 

 

D.3 ACF and PACF for WHCCG ITS 
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D.4 ACF AND PACF for CITS 
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Appendix E Result of community Fibroscan® clinic 

sensitivity analysis using April 2017 as the start of the 

time series 

 

 IRR community 
Fibroscan® 
sensitivity 

analysis 

IRR April 
2017 

community 
Fibroscan® 
sensitivity 

analysis 

95% CI for 
sensitivity 

analysis 

p-value for 
sensitivity 

analysis 

Slope change SCCG 0.99 0.98 0.93 – 1.03 0.434 

Slope change SCCG vs 
WHCCG 

0.98 0.97 0.90 – 1.04 0.362 

Level change SCCG 0.73 0.719 0.55 – 0.95 0.019 

Level change SCCG vs 
WHCCG 

0.87 0.82 0.54 – 1.25 0.362 

SCCG, Southampton City Clinical Commissioning Group; WHCCG, West Hampshire 
Clinical Commissioning Group; IRR, incidence rate ratio; CI, confidence interval 
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Appendix F Search strategy for qualitative evidence 

synthesis 

MEDLINE® ALL (via Ovid) 

1. (pharmacy or pharmacist* or pharmacies or communit*).ti,ab,kf. 

2. Pharmacists/ or Pharmacy Technicians/ or Pharmacy/ or pharmacies/ or Practice Patterns, 

Pharmacists'/ or Evidence-Based Pharmacy Practice/ or Pharmacy Research/ or Education, 

Pharmacy/ or Education, Pharmacy, Continuing/ or Community Pharmacy Services/ or 

Community Health Services/ or Community Health Workers/ or Community-Based Participatory 

Research/ or Community Participation/ or Community Health Planning/ 

3. 1 or 2 

4. Alcoholism/ or Alcoholics/ or Alcohol Abstinence/ or alcohol drinking/ or Alcoholic Beverages/ or 

Alcoholic Intoxication/ or Alcohol-Related Disorders/ or binge drinking/ or Drinking Behavior/ 

5. alcohol*.ti,ab,kf. 

6. 4 or 5 

7. (alcohol* adj2 (screen* or assess* or identif* or intervention* or advice or service*)).ti,ab,kf. 

8. (ABI or SBI or IBA or SBIRT).ti,ab,kf. 

9. (brief intervention* or brief advice).ti,ab,kf. 

10. 7 or 8 or 9 

11. 3 and 6 and 10 

12. limit 11 to yr="2003 -Current" 

EMBASE Classic + Embase (via Ovid) 

1. (pharmacy or pharmacist* or pharmacies or communit*).ti,ab,kf. 

2. pharmacist/ or clinical pharmacist/ or pharmacy technician/ or "pharmacy (discipline)"/ or 

"pharmacy (shop)"/ or pharmacy education/ or pharmacy practice/ or pharmacy research/ or 

evidence-based pharmacy/ or pharmacist attitude/ or pharmacist patient relationship/ or 

community pharmacist/ or community/ or community assessment/ or community care/ or 

community participation/ 

3. 1 or 2 

4. alcohol/ or alcoholism/ or alcohol abuse/ or alcohol abstinence/ or alcohol consumption/ or 

alcohol tolerance/ or "alcohol use disorders identification test"/ or alcoholic beverage/ or alcohol 

intoxication/ or binge drinking/ or heavy drinking/ or drinking behaviour/ 

5. alcohol*.ti,ab,kf. 

6. 4 or 5 

7. (alcohol* adj2 (screen* or assess* or identif* or intervention* or advice or service*)).ti,ab,kf. 

8. (ABI or SBI or IBA or SBIRT).ti,ab,kf. 

9. (brief intervention* or brief advice).ti,ab,kf. 
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10. 7 or 8 or 9 

11. 3 and 6 and 10 

12. limit 11 to yr="2003 -Current" 

CINAHL Plus with Full text (via EBSCOhost) 

1. TI ( pharmacy or pharmacist* or pharmacies or communit* ) OR AB ( pharmacy or pharmacist* or 

pharmacies or communit* ) OR SU ( pharmacy or pharmacist* or pharmacies or communit* ) 

2. (MH "Community Assessment") OR (MH "Community Health Workers") OR (MH "Community 

Health Services") OR (MH "Community Programs") OR (MH "Communities") 

3. (MH "Pharmacists") OR (MH "Pharmacy Technicians") OR (MH "Pharmacy, Retail") OR (MH 

"Pharmacy and Pharmacology") OR (MH "Pharmacist Attitudes") OR (MH "Education, Pharmacy") 

OR (MH "Education, Pharmacy Technicians") OR (MH "Pharmacy Administration") OR (MH 

"Pharmacy Service") 

4. S1 OR S2 OR S3 

5. TI alcohol* OR AB alcohol* OR SU alcohol* 

6. (MH "Alcoholism") OR (MH "Alcoholics") OR (MH "Alcohol Abuse") OR (MH "Alcohol Drinking") OR 

(MH "Alcohol Abstinence") OR (MH "Alcoholic Beverages") OR (MH "Alcoholic Intoxication") OR 

(MH "Alcohol-Related Disorders") OR (MH "Drinking Behavior") OR (MH "Binge Drinking") 

7. S5 OR S6 

8. TI alcohol* N2 screen* OR AB alcohol* N2 screen* OR SU alcohol* N2 screen* 

9. TI alcohol* N2 assess* OR AB alcohol* N2 assess* OR SU alcohol* N2 assess* 

10. TI alcohol* N2 identif* OR AB alcohol* N2 identif* OR SU alcohol* N2 identif* 

11. TI alcohol* N2 intervention* OR AB alcohol* N2 intervention* OR SU alcohol* N2 intervention* 

12. TI alcohol* N2 advice OR AB alcohol* N2 advice OR SU alcohol* N2 advice 

13. TI alcohol* N2 service* OR AB alcohol* N2 service* OR SU alcohol* N2 service* 

14. TI ( ABI or SBI or IBA or SBIRT ) OR AB ( ABI or SBI or IBA or SBIRT ) OR SU ( ABI or SBI or IBA or 

SBIRT ) 

15. TI ( "brief intervention*" or "brief advice" ) OR AB ( "brief intervention*" or "brief advice" ) OR SU 

( "brief intervention*" or "brief advice" ) 

16. S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 

17. S4 AND S7 AND S16 [Limiter Publication Year 2003-] 

APA PsychInfo (via EBSCOhost) 

1. TI ( pharmacy or pharmacist* or pharmacies or communit* ) OR AB ( pharmacy or pharmacist* or 

pharmacies or communit* ) OR KW ( pharmacy or pharmacist* or pharmacies or communit* ) 

2. DE "Pharmacists" OR DE "Pharmacy" OR DE "Community Advocacy" OR DE "Community 

Attitudes" OR DE "Community Counseling" OR DE "Community Development" OR DE 

"Community Facilities" OR DE "Community Health" OR DE "Community Involvement" OR DE 

"Community Services" OR DE "Community Welfare Services" AND DE "Communities" OR DE 

"Communities of Practice" 
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3. S1 OR S2 

4. TI alcohol* OR AB alcohol* OR KW alcohol* 

5. DE "Alcoholism" OR DE "Alcohol Abuse" OR DE "Alcohol Drinking Attitudes" OR DE "Alcohol 

Drinking Patterns" OR DE "Alcohol Intoxication" OR DE "Chronic Alcoholic Intoxication" OR DE 

"Alcohol Treatment" OR DE "Alcohol Use Disorder" OR DE "Alcoholic Beverages" OR DE "Binge 

Drinking" OR DE "Drinking Behavior" OR DE "Sobriety" OR DE "Social Drinking" 

6. S4 OR S5 

7. TI alcohol* N2 screen* OR AB alcohol* N2 screen* OR KW alcohol* N2 screen* 

8. TI alcohol* N2 assess* OR AB alcohol* N2 assess* OR KW alcohol* N2 assess* 

9. TI alcohol* N2 identif* OR AB alcohol* N2 identif* OR KW alcohol* N2 identif* 

10. TI alcohol* N2 advice OR AB alcohol* N2 advice OR KW alcohol* N2 advice 

11. TI alcohol* N2 service* OR AB alcohol* N2 service* OR KW alcohol* N2 service* 

12. TI alcohol* N2 intervention* OR AB alcohol* N2 intervention* OR KW alcohol* N2 intervention* 

13. TI ( ABI or SBI or IBA or SBIRT ) OR AB ( ABI or SBI or IBA or SBIRT ) OR KW ( ABI or SBI or IBA or 

SBIRT ) 

14. TI ( "brief intervention*" or "brief advice" ) OR AB ( "brief intervention*" or "brief advice" ) OR KW 

( "brief intervention*" or "brief advice" ) 

15. S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 

16. S3 AND S6 AND S15 [Limiter Publication Year 2003-] 
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Appendix G Supporting quotes for themes and sub-themes of qualitative evidence 

synthesis 
Theme (COM-B 

component) Sub-themes Supporting quotes 

 
 
 
 
 
 
 
 
 
 

 
 
 

Awareness, 
training and 

communication 
skills  

(Capability) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Non-confrontational, 
empathetic 

communication skills 

 
“I didn’t feel like I was under the spotlight, it was, more a relaxed conversation […] I felt quite at ease and quite 
happy to speak to him” (customer, first order, Quirk et al.) 
 
“Willingness to engage was associated with a personalised and caring approach by the pharmacist” (second 
order, Jaime et al.) 
 
“some approached the consultation by asking a question which was more likely to result in a negative answer, 
i.e. did alcohol lead to the need for EHC? [emergency hormonal contraception], which fed into a very low uptake 
for those pharmacists” (second order, Brown et al.) 
 
“it’s more, amenable to talk here, about it because I - I can be honest and don’t feel, that people are going to be 
judgmental”(customer, first order, Jaime et al.) 
 
“It’s not ‘do you drink alcohol?’ It’s ‘I’m just letting you know’, and then ‘well, oh yes I have a drink every night’, 
and then we’ll be like ‘oh well I’ll choose a different product for you’, or ‘don’t take this at the same time’, or 
something, so that you can keep the conversation going a bit....But that does need some training, because that’s 
hardly a question, it’s more giving information so it doesn’t seem like a confronting interrogation.” (pharmacist, 
first order, Dare et al.) 
 

Using alcohol 
screening tools 

 
“.... being a really straight forward screening test works really well” (pharmacists, first order, Hattingh et al.) 
 
“All pharmacists agreed that working through the AUDIT scores with the consumers provided an opportunity to 
talk about alcohol use” (second order, Hattingh et al.) 
 
“The more you don’t do it, the more and more you kind of, the knowledge kind of just slips away a little bit.” 
(pharmacist, first order, Brown et al.) 
 
“some staff expressed the view that question wording was too intrusive for the community pharmacy setting” 
(second order, Mackridge et al.) 
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Theme (COM-B 
component) 

Sub-themes Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Awareness, 
training and 

communication 
skills  

(Capability) 

Alcohol-related 
knowledge 

 
“the majority of participants felt they did not have sufficient knowledge and/or skills in assisting older people 
who may have alcohol-related issues, beyond advising them on medication and alcohol use” (second order, 
Dare et al.) 
 
“… some people that were on high risk obviously and moderate risk we spoke to them if they had any blood 
pressure problems or, you know you usually have the medication next to you because you have dispensed 
something and have a little bit of a discussion how reducing alcohol intake can reduce blood pressure”. 
(pharmacist, first order, Hattingh et al.) 
 
“information’s out there on interventions and that sort of thing but there’s not really a ... [guide] on how to do it” 
(pharmacist, first order, Dare et al.) 
 

Customers’ 
awareness of their 

own risk 

“many of them [customers] were not aware of the amount they were drinking and how that translated into units” 
(second order, Brown et al.) 
 
“I actually found it quite interesting. I’m not a great drinker, well I wouldn’t think so anyway, maybe a bottle of 
wine at the weekend . . . and that would last me the whole night and that would be me once a week. But I found it 
really interesting when she said that was actually coming under hazardous drinking.” (first order, customer, 
Fitzgerald et al.) 
 
“about half of the intervention group said that taking part had not changed their thinking or their drinking, 
because they did not perceive themselves to have a problem anyway” (second order, Quirk et al.) 
 
“Someone with a problem might not want to talk about it, I don’t know, denial and all that malarkey. But I felt 
quite at ease and quite happy to speak to him. I13.” (customer, first order, Quirk et al.) 
 
“I didn’t find it challenging at all, like people that obviously like scored really high scores, knew they had a 
problem. They knew that, you know, it’s not as if they were quite surprised by it. I think if you’ve got a drinking 
problem you generally know about it” (pharmacist, first order, Hattingh et al.) 
 
“I would say it would be worthwhile to other people but I didn’t really find it worthwhile. I don’t feel I’ve got a 
problem with alcohol.” (customer, first order, Fitzgerald et al.) 
 
“I know a lot of heavy drinkers, in the building game there is a lot of heavy drinkers, and maybe I was one a few 
years ago, but I’ve never got up in the morning and been dependent on a drink, even when I was drinking heavily” 
(customer, first order, Quirk et al.) 
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Theme (COM-B 
component) 

Sub-themes Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Physical and social 
opportunities for 

SBI  
(Opportunity) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time and competing 
demands 

“… if there were any challenges it would be time because if we have many customers then it’s a bit tricky”. 
(pharmacist, first order, Hattingh et al.) 
 
“Researcher field notes identified inconsistent availability of trained staff owing to other work activities or shift 
patterns” (second order, Mackridge et al.) 
 
“The potential issue with that [lack of time] is people might be ready to have that conversation right now and they 
might [not have that] ... desire to have that in ... a weeks’ time or they may not feel comfortable having that 
discussion with someone else, so that’s a potential issue.” (pharmacist, first order, Dare et al.) 
 
“It’s just another burden to be quite honest with you, on top of everything else, you know? We’re that pushed for 
time as it is” (pharmacist, first order, Brown et al.) 

 
 
 
 
 
 
 
 
 
 
 
 

Existing pharmacy 
services 

 
 
 
 
 
 
 
 
 
 
 
 

“More generic approaches were also followed such as prompting consumers to participate while the consumers 
were waiting for their prescriptions to be dispensed and some pharmacists targeted consumers who requested 
specific over-the-counter medicines”(second order data, Hattingh et al.) 
 
“while you’re waiting for us to find your prescription would you be able to help us out and fill in one of these 
scratch cards and here’s a leaflet as well” (pharmacist, first order, Hall et al.) 
 
“When alcohol use comes up it is invariably associated with prescription medication – “it is ‘will it be ok to drink 
while I’m taking this?’ There is never any other time where I would feel comfortable bringing it up.” (Pharmacist, 
first order, Dare et al.) 
 
I just always bring it up anyway in when we are doing the smoking [cessation] and I think they’re a bit more 
honest … but when you’re outside in the shop we just sort of, I think they get a bit more embarrassed about it.” 
(counter assistant/smoking cessation advisor, first order, Hall et al.) 
 
“I think there are lots of customers, I can tell them that when I’m doing their medicines use review they tell me 
they are drinking, I always give them advice. I tell them, you know, what are the consequences of drinking every 
day.” (pharmacist, first order, Brown et al.) 
 
“Most participants [pharmacists] also felt more confident raising the issue of alcohol consumption while 
undertaking scheduled health checks, when alcohol use could be addressed as simply one risk factor covered in 
a broader health-related conversation. This minimised client perceptions they were being ‘singled out’.” (second 
order, Dare et al.) 
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Theme (COM-B 
component) 

Sub-themes Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Physical and social 
opportunities for 

SBI  
(Opportunity) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Existing pharmacy 
services 

 
 
 
 

“The present findings demonstrate that MURs represent appropriate and acceptable encounters in which to 
open such conversations” (second order, Jaime et al.) 
 
“Staff did not offer the service on all occasions where strong potential existed to raise the topic or link to a 
purchase or other service” (second order, Mackridge et al.) 
 
“wanting the EHC consultation to be dealt with swiftly, and not to have to spend any longer in the pharmacy than 
necessary” (second order, Brown et al.) 
 

Privacy and private 
spaces 

“… maintaining that level of privacy while you’re discussing very personal questions, that was probably a big 
challenge” (pharmacist, first order, Hattingh et al.) 
 
“She [dispenser/technician] took me into a room. It was confidential as I was well out of the way. Like I say, when 
she told me and I was shocked what my rating was [increasing risk], it was nice to be in an enclosed area” 
(customer, first order, Mackridge et al.) 
 
“There were no customers in so it wasn’t too bad but if it had have been busy I wouldn’t have done it..Just like err 
may be a private screened area just like you know like a photo booth style curtain or something just at the end of 
the counter – nothing more than that – I’m not talking about a private room or anything” (customer, first order, 
KRSKA) 
 
“a private consultation space […] was very rarely used unless the intervention was already integrated within 
existing services, such as Medicines Use Reviews (MURs) or smoking cessation services” (second order, Hall et 
al.) 
 
“not conducive to open conversations [about alcohol] with clients due to the clinical atmosphere, and client 
perceptions of being ‘singled out’”(second order, Dare et al.). 

 
 
 
 
 

Existing relationships 
 
 
 
 
 

 
“I think probably most of them [the clients who took part] know myself and the staff so I think they were 
comfortable with us discussing it.” (first order, pharmacist, Fitzgerald et al.) 
 
“Once … you have that regular contact with a person or you’ve spent a lengthy time with them, it’s easier for 
them to be a bit more honest even though there is still a bit of shame” (first order, pharmacist focus group, Dare 
et al.)  
 
“This is our regular pharmacy that we go to so it wasn’t a problem, you know” (customer, first order, Mackridge 
et al.) 
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Theme (COM-B 
component) 

Sub-themes Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Physical and social 
opportunities for 

SBI  
(Opportunity) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
Existing relationships 

 

“Familiarity with regular pharmacy customers facilitated awareness of reported changes to drinking patterns 
and allowed staff from this setting to also monitor and reflect on the successful impact of intervention 
engagement on drinking behaviour” (second order, Hall et al.) 
 
“some pharmacies reported having screened most of their regular customers early in the service rollout leading 
to difficulty in identifying new service users” (second order, Mackridge et al.) 
 
“The one patient that comes to mind is someone whose husband used to come into the pharmacy and so we got 
to know them a lot better, and as soon as he passed away I think she started to get quite a bit of an alcohol 
problem, and I think it’s very difficult to bring it up and talk to her about it.” (pharmacist, first order, Dare et al.) 
 
“in some cases the pharmacists made a judgement about whether or not to approach the topic with them, 
based on their knowledge about whether they had a regular partner and whether they were a potential candidate 
for an alcohol IBA” (second order, Brown et al.) 

Promotional and 
written materials 

“I’ve had two or three incidents where the poster’s actually led the person to say “oh yeah that’s me.” 
(pharmacist, first order, Brown et al.) 
 
“if the adverts and the promotional material are there sort of for people to see that can sort of lead for them to 
come in to speak to us rather than having to approach people about it” (CP5, P) (Pharmacist, first order, Hall et 
al.) 
 
“… they were well received and some information that I give them was new. So this gave them more information 
on alcohol intake.... Some of them you could see that they were happy, that it was new information for them: 
‘Hey, I know where I’m at and I should cut back.’” (pharmacist, first order, Hattingh et al.) 
 
 “There are a couple of links ... [but] the problem with all those is finding (a) a free computer, (b) a printer, (c) time 
to print, and (d) – making sure the patient is still there by the time [it is] printed.” (pharmacist, first order, Dare et 
al.) 
 
“There are a couple of links ... [but] the problem with all those is finding (a) a free computer, (b) a printer, (c) time 
to print, and (d) – making sure the patient is still there by the time [it is] printed.” (pharmacist, first order, Dare et 
al.) 
 
“It was more the wheel, there was a leaflet as well, rather than the conversation. I think the conversation was 
probably more directed at someone who maybe had experienced issues of severe, heavy drinking and things or 
other social issues around it.” (customer, first order, Quirk et al.) 
 
“still looked at it from time to time because the information was very useful” [second order, Quirk et al.]  
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Theme (COM-B 
component) 

Sub-themes Supporting quotes 

 
 
 

Physical and social 
opportunities for 

SBI  
(Opportunity) 

Corporate restrictions 

 
“Researcher field notes identified […] restrictions on numbers of service episodes per week/month and eligibility 
criteria for customers as factors that might impact on service provision” (second order, Mackridge et al.) 
 
“A variety of promotional methods were observed, but these were limited in some cases by company policies, 
despite their obvious effectiveness, as shown by two of the ten service users interviewed” (second order, KRSKA)  
 
“The pharmacists who participated in the alcohol SBI provided positive feedback and highlighted that flexibility 
in approaching and working with consumers worked well” (second order, Hattingh et al.) 
  

 
 
 
 
 
 
 
 
 
 
 

Balancing beliefs 
of benefits and 

appropriateness 
with concerns of 

taboo  
(Motivation) 

 
 
 
 
 
 
 
 
 

Belief in ability to help 

 
“I’d say people aren’t used to being asked about their drinking habits and I think there is a lot of information you 
can actually provide for people.” (pharmacist, first order, Fitzgerald et al.) 
 
“It’s job satisfaction isn’t it, it’s fulfilling when you feel you can help somebody more, sort of by discussing 
things.” (pharmacist, first order, Brown et al.) 
 
“I think doing the alcohol study and the screening process it sort of, it makes the invisible visible. It brings that 
out … It allows the person to evaluate their own condition more objectively. … It will definitely allow them to think 
about what they’re doing and their whole lifestyle so it may have an implication on their health, eating habits as 
well because often alcohol is associated with going out” (first order, pharmacist, Hattingh et al.) 
 
“They all take the advice on board seriously, you know, and you get the impression from their facial expression 
and the body language that they are concerned and they realise and they will try and do something about it.” 
(pharmacist, first order, Brown et al.) 
 
“it’s the people who are looking to sort of modify their intake or looking to make changes in their life where us 
giving information to them about will sort of help them” (pharmacist, first order, Hall et al.) 
 
“Not everyone was really wanting to cut down even though they knew they were drinking more than was 
recommended. But I mean everyone I think learned something from it.” (pharmacist, first order, Fitzgerald et al.) 
 
“I suppose it allowed us to build that relationship with that person as opposed to just asking them, we’re going 
beyond that. … that shows the customer that you’re actually interested in their health and not just there to do a 
task” (pharmacist, first order, Hattingh et al.) 
 



Appendix G 

238 

Theme (COM-B 
component) 

Sub-themes Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Balancing beliefs 
of benefits and 

appropriateness 
with concerns of 

taboo  
(Motivation) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alcohol as taboo 

“[apart from when dispensing medication] there is never any other time where I would feel comfortable bringing 
it [alcohol use] up even if I know somebody has a problem with alcohol or substance abuse” (pharmacist, first 
order, Dare et al.) 
 
“There are certain patients where you can smell the alcohol on them and they are regulars and you know they do 
have an issue, and bringing it up is sometimes a little bit difficult and uncomfortable, so generally we don’t like 
to” (pharmacist, first order, Dare et al.) 
 
“Okay, um, I take it that you’ve never failed to do something that was expected because of drinking?” 
(pharmacist, first order, Mackridge et al.) 
 
“negative attitudes and hostile reactions from clients, and fear of offending and appearing judgemental, were 
also significant barriers to engaging clients in ARHD” (second order, Dare et al.) 
 
“… some of the customers might think that we are actually invading their privacy if we ask too much about 
alcohol drinking so we try to maintain and retain the relationship with the customers”. (pharmacist, first order, 
Hattingh et al.) 
 
“service users did not report concerns regarding discussing alcohol in the pharmacy” (second order, Mackridge 
et al.) 

Staff role legitimacy 

‘in discussions about dispensing medication or home medication reviews, there was a general consensus that 
asking about older clients’ alcohol use was a legitimate as well as routine part of a community pharmacists’ 
professional role’ (second order, Dare et al.) 
 
“Clients’ attitudes to being offered screening were also largely positive, and they felt that it was appropriate to be 
asked about alcohol consumption by pharmacists” (second order, Brown et al.) 
 
“Healthy living its part of what we have to do as part of our contract anyway and as well as being a healthy living 
pharmacy, it’s an additional requirement now.” (pharmacist, first order, Hall et al.) 
 
We do enjoy doing all the service and different promotional activity that we do here (Small town, multiple, male 
pharmacist) (pharmacist, first order, Brown et al.) 
 
“I definitely found everybody quite honest and open and I think people especially with all this publicity about 
pharmacies people do sort of see you as a health professional.” (pharmacist, first order, Fitzgerald et al.) 
 
“I think maybe because we are sort of in charge of their medicines and their health maybe they feel they didn’t 
want to be totally honest” (pharmacist, first order, Hall et al.) 
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Theme (COM-B 
component) 

Sub-themes Supporting quotes 

 
 
 
 

Balancing beliefs 
of benefits and 

appropriateness 
with concerns of 

taboo  
(Motivation) 

 
 

Impact on staff 

 
“One pharmacist reported that involvement in the alcohol IBA service had shifted perceptions of other staff in 
his pharmacy to proactively approaching and engaging customers and that this might have a positive impact on 
other services”(second order, Mackridge et al.) 
 
“Experience of intervention delivery was reported to have increased confidence in engaging members of the 
public in discussions about alcohol across all settings” (second order, Hall et al.) 
 
“… it made the pharmacists to be more aware and to be more proactive as well when they approach customers” 
(pharmacist, first order, Hattingh et al.) 
 

Remuneration 

“Without clear financial incentives, screening and brief intervention cannot be expected to be undertaken during 
busy times”(author, Hattingh et al.) 
 
“It wouldn’t make any difference to me how much we got paid. I would do the service if I felt it was the right thing 
to do)” (pharmacist, first order, Brown et al.) 
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Appendix H Topic guides used in stakeholder 

qualitative interviews 

H.1 Topic guide for patients with alcohol-related liver disease 

 

1. Can you tell me about how you came to be diagnosed with alcohol related liver disease? 

Prompts/probes 
● How did you get assessed? 

o What made you take this up? 
● How did you feel when your liver was discussed? 
● (If referred) Can you tell me more about this 
● How were you told you had liver disease? 

o Who was this? 

 
2. Can you tell me about your experience of using community pharmacies before you were 

diagnosed? (if at all) 

Prompts/Probes 
● What would you visit them for? 

● How often? 
● Type of pharmacy (commercial e.g. chain such as boots or an independent?) 
● Regular pharmacy or different pharmacies? 
● Can you tell me how you interacted with pharmacy staff? 
● What was your relationship with staff? 

 
● (If didn’t use pharmacies) Why didn’t you use pharmacies? 

 
3. What was your experience of being asked about your health in a pharmacy? 

Prompts/Probes 
● Can you describe the experience(s) further? 

● Who asked and how? 
● What was good/bad about it? 
● What encouraged you to take up any assessment? 

 
4. (if not brought up in Q3) What was your experience about being asked about your alcohol 

use in pharmacy? 
 

Prompts/Probes  
● Can you tell me more about this? (as per Q3) 
● Was your liver ever discussed? 

 
● (If no experience) How would you have felt being asked about your alcohol use in 

pharmacy? 
● How might this be done? 
● What might have encouraged you to take up an assessment? 
● What would stop you? 
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5. How would you have felt about your risk of liver disease due to alcohol being assessed and 

discussed in pharmacy? 

Prompts/Probes 
● From your experience in using pharmacies what might be the barriers to this? 

 
6. If you were thought to be at risk of liver disease due to alcohol how might pharmacy get you 

further assessed? 

Prompts/Probes 
● Who might have that conversation with you? 
● Would your GP be involved? 

 
7. As a final question what role do you think community pharmacy could have had in getting 

you diagnosed? 

Prompts/Probes 
● (If couldn’t have) why do you think that? 
● Explore if think it is a good idea 
● Barriers and facilitators? 
● What would make you think it was worthwhile? 

 
8. So to summarise 

 
9. Thank you for answering my questions, did you have any for me? 
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H.2 Topic guide for public participants 

 

1. Can you tell me about how you interact with healthcare services? 

Prompts/probes 
● Experience of referrals? 
● What has worked/not worked for you? 
 

2. Can you tell me about your experience of using community pharmacies? 

Prompts/probes 
● Why would you go into a pharmacy? 
● Type of pharmacy? (chain/independent) 
● What is your relationship with pharmacy staff? 
● What health services have you seen offered? 

o How do you know these are available? 
● What health promotion have you seen? 

o [if seen] What makes you notice these? 
 

3. What is your experience of being asked about your health when visiting a community 
pharmacy? 

Prompts/Probes 
● Can you tell me more about the experience? 

● Who spoke to you? 
● How did you feel about being asked? 
● What was good/bad about it? 
● What made you take it up? 

 
4. (if not brought up in Q2) Have you been referred or directed to other services/healthcare 

providers from pharmacy? 

Prompts/Probes 
● Can you tell me more about this? 
 

5. (if not brought up in Q2) What is your experience about being asked about your alcohol use 
in pharmacy? 

Prompts/Probes  
● Can you tell me more about this? 
● Was your liver ever discussed? 

 
● (If no experience) what are your thoughts on being asked about your alcohol use in a 

pharmacy? 
● How might you be asked? 
● From your experience what would be the barriers/facilitators to this? 

 
6. How would you feel about your risk of liver disease due to alcohol being assessed and 

discussed in pharmacy? 

Prompts/Probes 
● What would encourage you to take up an assessment? What would stop you? 
● Which staff might be involved? 
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● Where in pharmacy? 
● From your experience in using pharmacies what might be the barriers to this? 

 
7. If it was advised in pharmacy that you were at risk of liver disease due to alcohol and further 

assessment of your liver suggested, what would you want to be the next steps? 

Prompts/probes 
● What would make/encourage you take up a further assessment or referral? 
● What barriers might there be? 
● How would you want your GP involved? 

 
8. So to summarise 

 
9. Thank you for answering my questions, did you have any for me? 
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H.3 Topic guide for pharmacy staff 

 
1. Could you tell me about your typical day at work? 

Prompts/probes 
● How do you interact with pharmacy customers? 

 
2. What is your experience of talking to pharmacy customers about their health in your day to 

day work? 

Prompts/probes 
● If example given – can you tell me more about that? 

● What makes you do it/not do it? 
● Barriers/facilitators 
● How does it fit in with your everyday practice? 

 
3. What is your experience of referring or signposting pharmacy users to other services? 

Prompts/Probes 
● If example – can you tell me more about this? 
● Barriers/Facilitators 
● Have you made direct referrals to health services?  

● Can you tell me more about this? 

 
4. (if not brought up in Q2) What is your experience of asking pharmacy customers about their 

alcohol use? 
 
● Explore as per Q5 
● Do you have any experience of offering a service? 

● If yes - can you tell me more about it? 
● How did it fit in with your everyday practice? 

 
5. How do you think alcohol use could be assessed in pharmacy customers? 

Prompts/Probes 
● Which customers might you chose to assess? 

o If target group(s) suggested – why those customers? 
● Staff to do assessment? 
● What opportunities to promote assessment? 

o Displays/posters? 
● What challenges are there? 
● What are your thought on having a digital assessment? 
● Would you think this important/valuable? 
● How would you feel about speaking to a person about their risk of alcohol related liver 

disease? 
● What skills are needed or already present 
● How would this fit in with your everyday practice? 

 
6. If a pharmacy user was identified in pharmacy as at risk of alcohol-related liver disease, how 

would you feel about referring them directly to liver services? 
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Prompts/Probes 
● How could that work? 
● Do you think the GP would need to be involved? 
● What about referring to GP? 

 
7. How would (answers in number 6) fit in with your everyday practice? 

 
8. What features of a pharmacy service to identify people at risk of alcohol liver disease would 

affect whether you provided the service? 

Prompts/probes 
● Remuneration? 
● What support would be needed? 
● How would you see it was effective? 

 
9. So to summarise 

 
10. Thank you for answering my questions, did you have any for me? 
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H.4 Topic guide for clinicians involved in existing care pathways of 

ArLD 

PRIMARY CARE PROFESSIONALS 

 
1. What is your regular experience with liver disease in day to day practice?  

 
2. Can you tell me your experience of diagnosing people with liver disease in your day to day 

practice? 

Prompts/probes 
● What are the challenges? 

 
3. What is your experience of local or national guidance or pathways for assessing people for 

liver disease? 

Prompts/probes 
● If example given – can you tell me more about that? 
● Can you tell me about these? 

● What is good/bad? 
● Probe LFT comments if made 

 
4. What is your experience of assessing people for liver disease based on their risk?  

Prompts/probes 
● If example given – can you tell me more about that? 
● What are the challenges to this? 
● Do you see benefit to this? 

 
5. (if not in Q4) Can you tell me about your experience for assessing for alcohol related liver 

disease based on risk? 

Prompts/probes as Q4 

 
6. Can you tell me your experience of working/interacting with community pharmacies in your 

everyday practice? 

Prompts/Probes 
● If example could you tell me more about how this works? 

● ? Minor ailment service 
● If work (or not) explore why 

● Have you been referred patients from community pharmacy? 
● If yes – can you tell me more about this? 

● Can you tell me about your working relationship with community pharmacies? 

 

 
7. What are your thoughts on people having their alcohol use assessed in community 

pharmacies 
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Prompts/Probes 
● Are you aware of it taking place? 

 
8. If a person was identified as at risk of alcohol related liver disease in a community pharmacy 

where do you think that person should be referred to for further assessment? 

Prompts/Probes 
● What do you think about them being referred directly to liver services/GP? 

● How could that work? 
● What would be the challenges? 

● What information would you need? 
● How would you want to receive a referral?  
● How might this fit in with your everyday practice? 

● What might make [suggestion given] work or not work? 

 
9. If not in risk identification, are there others role you think community pharmacies could have 

in alcohol-related liver disease pathways of care? 

Prompts/Probes 
● If none explore why believe this 

● Would you have confidence in pharmacy assessment? 
● Would you see it as beneficial? 

● Where roles suggested ask to elaborate how fulfil that role 

 
10. So to summarise 

 
11. Thank you for answering my questions, did you have any for me? 
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HEPATOLOGY PROFESSIONALS 

 
1. What is your experience of community referrals for liver disease? 

Prompts/probes 
● Experience of referrals received from places other than general practice? 

● How do these work? 
● Referrals based on risk? 

 
2. Who do you think should be involved in identifying liver disease? 

Prompts/probes 
● (if not mentioned) What about for alcohol related liver disease? 

 
3. What is your experience of local or national guidance or pathways for assessing people for 

liver disease? 

Prompts/probes 
● Can you tell me more about these? 

o What is good/bad? 
 
 

4. Can you tell me your experience of working with/interacting with community pharmacies in 
your day to day practice? 

Prompts/Probes 
● Could you tell me more about how these work? 
● If work (or not) explore why 
● If none explore why 

 
5. What are your thoughts on people having their alcohol use assessed in community 

pharmacies 

Prompts/Probes 
● Are you aware of it taking place? 

 
6. If a person was identified as at risk of alcohol related liver disease in a community 

pharmacy, where do you think that person should be referred to for further assessment? 

Prompts/Probes 
● What do you think about them being referred directly to liver services/GP? 

● How could that work? 
● What would be the challenges? 

● What information would you need? 
● How would you want to receive a referral? 
● How might this fit in with your everyday practice? 

● What might make [suggestion given] work or not work? 

 
7. If not in risk identification, are there other role you think community pharmacies could have 

in alcohol-related liver disease pathways of care? 
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Prompts/Probes 
● If none explore why believe this 

● Would you have confidence in pharmacy assessment? 
● Would you see it as beneficial? 

● If other roles suggested ask to elaborate how fulfil that role 

 
8. So to summarise 

 
9. Thank you for answering my questions, did you have any for me? 
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Appendix I Further supporting quotes for themes and sub-themes of qualitative interview 

analysis 

 Theme Sub-theme Supporting quotes 

 
 
 
 
 
 
 
 
 
 

Acknowledging, seeking 
help and engaging with 

a hidden problem 
 
 
 
 
 
 
 
 
 
 

Stereotyping and self-
awareness of drinking 

“I have the occasional experience, like with a customer who would say come in. Maybe they've already evidently had a bit 
too much to drink, which in this area, the area I work in is currently not uncommon” C012/Assistant/24M 
 
“I've been told by lots of people, 'Cut down on your alcohol' - which I've done that to start with. Do I have to do anything 
further? I don't know, do I have to give up beer for instance, which is one or two pints a day. One mostly, and half a bottle 
of wine in the evening. That's all I'm drinking. That's it. That's not a great deal, is it really?” C017/Patient/80M 
 
“I can never understand the points thing.[…] I can't do it in units. I just can't follow that. Some lagers are 3.5, and some are 
5.6. How can you compare the two? I'd struggle with this unit thing. That's an aside.” C020/Public/71M 
 
“A lot of people, where I was particularly, drank lots, more than me even” C019/Patient/44M 

Seeking advice and 
revealing hidden 

conditions 

“I don't go to the doctors unless I'm really bad or anything, you know. Any other time I won't go“ C016/Patient/47F 
 
“I think people are generally surprised when they find out they've got a liver problem. They just more or less think because 
they can't see it, they don't have really noticeable symptoms” C022/Public/54M 
 
“People like a tangible thing, they do love having a fibroscan, it's a tangible thing, it's like I'm going to be told today 
something about me that's either going to make me think seriously about changing things, or it's going to reassure me” 
C008/Hepatology/52F 
 
“It's probably just because it doesn't come up in every consultation. Things like depression, automatically, you always 
think to ask about alcohol. If somebody comes in yellow, I would ask about alcohol, or with abdominal pain. I guess 
there's quite a few hidden alcoholics out there, which is probably the target audience that we all miss[…] it just doesn't get 
discussed as much as it should be.” C004/GP/31F 



Appendix I 

251 

 Theme Sub-theme Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 
 

Acknowledging, seeking 
help and engaging with 

a hidden problem 

Honesty, taboo and 
routinely 

contextualising 

“Well, because no one admits it. They don't admit it. They only admit it when they've been told, 'Because you've been 
doing it, this is…' and then you're like, 'Well, yes. Okay, I have…'” C015/Patient/59F 
 
“There's that kind of, whether or not people will be, want to be honest about it, and also there is maybe a bit of anxiety 
about whether people want to officially document what they drink, in case it does create problems with things like life 
insurance and so on.” C022/Public/54M 
 
“I think the honest answer is that I'd feel that was invasive. If I go in there for something, cough medicine or something like 
that, I don't want to be questioned about my lifestyle. That's the honest answer. So they'd have to be pretty delicate.” 
C019/Patient/44M 
 
“I feel the main challenges would be assessing whether or not it's the right person to ask. There would be a lot of people 
who would be sensitive about that sort of - it's quite a personal question, so you've got to make sure that you know the 
person or know how the person is going to react, because we don't want to be offending people in our pharmacy. We don't 
want to be causing unnecessary upset.” C012/Assistant/24M 

Enabling and 
facilitating motivated 

engagement 

“there’s probably shed loads of people who drink too much, but the patient has to take ownership. And, there's no point 
me getting in touch with the patient and bringing them in for a patient who does not want to be helped or who’s not ready 
to seek help” C001/GP/48F 
 
“Maybe there needs to be more information in the public domain actually about how unhealthy your liver can get, before 
you start showing symptoms, so maybe some public information around that would encourage me[…] If there was some 
information that said, did you know that even if you just drink this much over this period of time, this is what can happen, 
and once this has happened it can be difficult to sort out, whatever it is.” C022/Public/54M 
 
“as soon as the GP says to the patient, 'We think your liver is…', you know, they always hear the word, 'severe fibrosis', and  
then it's like, 'Oh my God', so they take getting blood tests quite seriously at that point, the patient does.” 
C003/Hepatology/47F 
 
“she said, 'Well, yes, you've got some scarring but that's about all', she said. 'You haven't got cirrhosis or anything like 
that.' I said, 'Well, that's good but I'll stop the spirits directly when I get home.' I gave it all away. I literally came in the front 
door and gave it to my neighbour, 'There you go!'” C017/Patient/80M 
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 Theme Sub-theme Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 

Professional roles, 
boundaries and 

attributes 
 
 
 
 
 
 
 
 
 
 
 
 
 

Experience of providing 
general health, alcohol 

and liver disease 
advice in community 

pharmacy 

“I think people do regard pharmacists as […] an untapped resource who know an awful lot about health and illness…but 
then that changes the role of the pharmacist, doesn't it? Maybe the pharmacist wants that role to change. It makes it more 
interesting I would have thought.” C003/Hepatology/47F 
 
“If I'm completely honest, no one really talks about their alcohol intake, it's mostly smoking people come in and ask. I 
guess no one would really come to a pharmacy to ask about their alcohol intake so I don't really play much role at the 
moment […] The only time I've spoken to people about their alcohol intake is during an old service called the Medicines 
Use Review” C006/Pharmacist/30F 
 
“We have a duty of care for our patients and their partners. Normally, it's the partners that complain about excessive 
drinking of their spouses and their siblings” C002/Pharmacist/53M 
 
“Certain tablets for antibiotics, and pretty strong pain meds, they advise you not to drink, so they check, 'You're not 
drinking, are you?' Of course, it's, 'No.'” C024/Public/49F 

Perceived abilities of 
community pharmacy 

staff to take on a role in 
ArLD identification 

“I'd feel quite comfortable, as long as I had the right information to start with, and I knew what I was talking about. Yes, I 
think I've got the right empathy, because I think you need to have. […] with the right training, anyone would be able to 
hopefully do that, if they've got the right communication skills“ C014/Assistant/50F 
 
“I'd say, 'What's it got to do with you?' if the person on the counter asked me that. If a professional, qualified chemist, who 
was sitting privately talking to me in one of those little booths or something asked about it, I would answer truthfully.” 
C020/Public/71M 
 
“I just think the doctors specialise in it more. A pharmacist has got to have a lot more general knowledge […] You go to a 
doctor if you don't feel well. I couldn't imagine me going to the pharmacist and saying, 'I think my liver is hurting,' or 
something. I just can't imagine. I'd go to the doctor. Is that insulting them?” Probably… C015/Patient/59F 
 
“I think you could easily train pharmacists to do Fibroscanning, definitely. You've got a level of knowledge. Their A&P is 
probably better than ours isn’t it? More the physiology than the anatomy, but they understand the way the body works, and 
I don't think it would be a big jump for them to then learn about what a fibroscan means and what the liver is.” 
C008/Hepatology/52F 
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 Theme Sub-theme Supporting quotes 

 
 
 
 
 
 
 

Professional roles, 
boundaries and 

attributes 
 
 
 
 
 
 
 
 

Bypassing GPs 

“GPs are stretched at the moment, so going to a GP, […] if you've already got validation there's something not quite right, 
all they're going to do is go, yes, I can see that, so let's refer you. So what's the point in that middle man” 
C019/Patient/44M 
 
“Potentially, there's a huge number, aren't there, of people who could come out of the woodwork. […] So it could 
potentially be overwhelming, and if you do identify people who have liver disease, they then need to come in to get picked 
up by the system, so there's a capacity issue.” C023/Hepatology/55F 
 
“I think there certainly has to be an in-between area of community work, where further assessment can take place. So I 
think the pharmacy would certainly offer a great starting place, and then there would need to be a referral onto some kind 
of community setting” C005/Hepatology/52F 
 
“being as stretched as we are, adding another service into primary care […] we're going to stretch the system further and 
further, and it's already at breaking point. So the whole project could fall down, probably, because there’s just not enough 
capacity to safely sustain it” C004/GP/31F 
 
“I think the GP should always be informed, whether they're going to do anything about it, it's just good for them to have it 
on their records. Then everybody knows, don't they? […] Yes, everything should go back to the doctor, I think. The doctor 
should be aware of everything because then they've got a complete picture” C014/Assistant/50F 
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 Theme Sub-theme Supporting quotes 

 
 
 
 
 
 
 
 
 
 
 
 
 

Professional roles, 
boundaries and 

attributes 

Utilising benefits and 
recognising challenges 

of the community 
pharmacy setting 

“you could be going in there to get a packet of plasters. If you bump into your neighbour on the way out, they don't know 
you've been there to chat to them about the fact that you're drinking too much. Where if you're in a hospital, or if you're 
going into drug and alcohol service, people will ask you why you're there.” C008/Hepatology/52F 
 
“I wouldn't like to be asked if there were other customers in the pharmacy at the time.[…] Not because I've got anything to 
hide, but I just wouldn't like to be asked in front of other customers” C021/Public/79F 
 
“First thing, everyday nowadays is short-staffed. Second thing and most of the health setups, including pharmacies, 
surgeries, they are very busy. So every time, even if you don't have prescription, you've got phone calls, you've got a 
customer coming in, so you hardly find time for it” C010/Assistant/32M 
 
“People don't often want to pick things up, they just want to come in and get their stuff.” C014/Assistant/50F 
 
“people that come in to get their prescriptions[…] We probably see them more than the doctors, if I'm honest, so in terms 
of building relationship and rapport, we definitely have that more than the GPs.” C006/Pharmacist/30F 

Optimising a service 
model of delivery 

“Obviously one to my company would be funding, two would be obviously training, three would be obviously support from 
whatever” C006/Pharmacist/30F 
 
“We've had so many great launches happen but then the support fizzled out, so then the service fizzles out and everybody 
calls the service a failure, and really, it's been the fact that the company then pulled for support” C002/Pharmacist/53M 
 
“Well, the way we work here in this pharmacy is everyone does help out in the shop, so this sort of training would apply to 
everyone in the pharmacy. […] We'd all have to have some knowledge of it, at least.” C012/Assistant/24M 
 
“the pharmacies have to buy into it, and they will want money, because they're commercial, they're a business, they're not 
like the NHS. […]They will feel that they want to offer better service to their customers, but at the end of the day they're still 
businesses, and they'll want to be remunerated for that work.” C008/Hepatology/52F 
 
“You can't pay for it otherwise nobody'd have one done, would they? If it was free, I'd go and have one” C011/Patient/64M 
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 Theme Sub-theme Supporting quotes 

 
 
 
 
 
 
 
 
 

Communication, 
relationships, 

collaboration and 
support 

 
 
 
 
 
 
 
 
 

Making referrals and 
pathways simple, clear 

and efficient 

“I think you need to think very carefully about the guidelines that you put around referring, because, one, it can't be too 
intensive, because people just won't do it. It needs to be easily done, and […] it does need to be an appropriate referral, as 
well” C005/Hepatology/52F 
 
“I've been to a couple of training GP sessions that have been run in this area, and they will be the first to admit that, 
obviously, they don't have time to be specialists in every disease group, and what helps them is really having a very clear 
pathway for referral, certainly, but also for tests that they can readily perform” C005/Hepatology/52F 

Two-way inter-
disciplinary 

communication 

“Doctors, there is a direct link through the NHS.net but everywhere else, there isn't. You just give them a number and an 
address.” C010/Assistant/32M 
 
“I do feel - especially if I'm really concerned about the patient or I'm concerned that they might not get in touch with them - 
then I do feel, oh, why am I doing this? I'm not getting anything back in return. I feel that I've done my bit of the service in 
terms of identifying and referring them to the relevant people. It would be good if we could get feedback or something 
back. We could be able to relay more positive stories or even negative stories” C013/Pharmacist/50F 

Establishing 
relationships and 

collaborating 

“We've now got a couple of community pharmacists in with us in our PCN and I think it again it's varying experiences isn’t 
it, really, but as I say we've got two […] so I think that generally is creating a better relationship” C001/GP/48F 
 
“I think we had to really speak to the pharmacists and really just explain how we could work together to - and what 
specifically we were wanting to achieve, and how they could help us achieve that without interrupting their service as 
much as possible” C005/Hepatology/52F 
 
“I think there's now quite a lot of rivalry, because they've taken most of the vaccines! Vaccination money! So I think 
between the partners and the private pharmacy” C004/GP/31F 
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 Theme Sub-theme Supporting quotes 

 
 
 
 

Communication, 
relationships, 

collaboration and 
support 

Unmet support needs 

“I think that a lot of personal and social issues are around alcohol. It's part of the problem too. Anyone that lives alone or 
people that have big family issues, economic issues. There are a lot of factors that can affect people taking alcohol, is the 
problem. That has to be kept in mind when you do a service for their alcohol intake” C009/Pharmacist/61M 
 
“So I think it would be that say, for example, ‘patient advised to make a routine appointment with the GP’ – did you discuss 
this? ‘But in the meantime I have given them information on the following websites’ and they might have a list of websites, 
a list of the alcohol services in the area that the patient can self-refer.“ C001/GP/48F 
 
“Because we know that when we have people that we meet through our services that are drinking a bit more than they 
should, but they're your, I don't know, middle-aged housewife, they would not go to a drug and alcohol service, because 
they don't see themselves in that light. The odd ones that you persuade to go along there, they go, 'Oh, it was horrible, a lot 
of people with drug issues' and it wasn't somewhere that they felt comfortable, and they felt stigmatised by it almost 
instantly.” C008/Hepatology/52F 
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Appendix J Example of mind mapping used to aid 

interview analysis 
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Appendix K Co-design workshop activity examples 

K.1 Barrier sheet activity 

 

K.2 Facilitator card activity 
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Appendix L Potential intervention components, their intervention functions and 

potential barriers addressed by the component  

Potential intervention component 
Intervention 

functions 
(target) 

Barriers potentially addressed 

Pharmacy staff able to offer direct 
access to a test for liver disease 

Incentivisation 
(customers) 

Some customers who believe they drink too much would not engage with a ArLD risk 
assessment if advice was all that is on offer 

Environmental 
restructuring 

(customers) 

Customers having to see a GP for further care/investigation after any pharmacy assessment 

Difficulties getting a GP appointment 

Pharmacy users able to choose 
whether their risk assessment is 
shared with their GP 

Persuasion  

(customers) 
Some patients may be concerned about personal consequences of revealing their alcohol 
misuse 

Emphasising to at-risk pharmacy 
users they can still get liver disease if 
test is normal 

Education 

Persuasion 

(customers) 

Some customers lack knowledge and understanding of how much alcohol puts a person at 
risk  
A ‘negative’ test for ArLD 

At-risk pharmacy users can be 
referred for more specialist input 

 
Environmental 
restructuring 

Incentivisation 

(customers) 

Uncertainty of pharmacist ability to conduct a physical test for ArLD or discuss an ArLD 
diagnosis 
Some customers who believe they drink too much would not engage with a ArLD risk 
assessment if advice was all that is on offer 

Customers having to see a GP for further care/investigation after any pharmacy assessment 

Difficulties getting a GP appointment (if one required) 

Pharmacy staff using non-
confrontational, non-judgemental 
communication skills 

Persuasion 
(customers) 

Some patients will not reveal their alcohol use if feel they are asked ‘out of the blue’ 
Some patients may be concerned about personal consequences of revealing their alcohol 
misuse 
Some customers may be concerned about being stigmatised as an alcoholic if identified as 
‘at risk’ 
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Potential intervention component 
Intervention 

functions 
(target) 

Barriers potentially addressed 

Offering service to any pharmacy user 
and not just those suspected to be at 
risk 

Persuasion 

(customers) 
Some patients will not reveal their alcohol use if feel they are asked ‘out of the blue’ 

Environmental 
restructuring 

(staff) 
Pharmacists not seen as a ‘normal’ source for alcohol or ArLD advice 

Provide training and education for all 
pharmacy staff who may be involved 
in delivering the service 

Training 

Education  
Enablement 

(staff) 

Pharmacy staff lack knowledge, experience and training in assessing and advising about 
alcohol use 

Pharmacy staff may not have the necessary communication skills for discussing alcohol use 

Pharmacy staff lack knowledge, experience and training in assessing and advising about ArLD 
Alcohol use only routinely asked by pharmacy staff as part of an advanced pharmacy service 
or locally commissioned alcohol intervention service 

Staff concerns (or experience) of causing offence through asking about alcohol 

Staff feeling uncomfortable or embarrassed asking about alcohol use 
Concern of causing fear or anxiety for customers if advising they may have ArLD 

Reliance on seeing an overt, potentially alcohol-related health problems to prompt asking 
customers 
Limited pharmacy personnel resources to perform extra work (other demands, time, number 
of staff) 

Use an approved alcohol use 
screening tool 

Enablement  

(staff) 
Pharmacy staff lack knowledge, experience and training in assessing and advising about 
alcohol use 

Persuasion 

Education 

(customers) 

Some customers would not speak to non-pharmacist staff about their alcohol use or risk of 
ArLD as they do not believe them to be suitably qualified 
Some customers lack knowledge and understanding of how much alcohol puts a person at 
risk 

Pharmacy support staff role to engage 
rather than assess patients 

Environmental 
restructuring 

(staff) 

Limited pharmacy personnel resources to perform extra work (other demands, time, number 
of staff) 
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Potential intervention component 
Intervention 

functions 
(target) 

Barriers potentially addressed 

Environmental 
restructuring 

(customers) 

Some customers would not speak to non-pharmacist staff about their alcohol use or risk of 
ArLD as they do not believe them to be suitably qualified 

Pharmacy staff are provided feedback 
on the outcomes for pharmacy users 

Persuasion 

(staff) 

Staff concerns (or experience) of causing offence through asking about alcohol 

Concern of causing fear or anxiety for customers if advising they may have ArLD 

Payment for pharmacy staff delivering 
the service 

Incentivisation 

(staff) 

Limited pharmacy personnel resources to perform extra work (other demands, time, number 
of staff)  

Requiring pharmacy staff training to be done in their own time 

Pharmacy staff refer for a liver test 
rather than conduct it 

Environmental 
restructuring 

Enablement 

(staff) 

Pharmacy staff not currently competent to perform a liver fibrosis test 

Lack of suitable space in some pharmacies to perform a physical liver test or examination 

Cost of liver fibrosis testing equipment 
Staff belief that testing and further discussion should be with a non-pharmacy HCP with more 
perceived ability in ArLD 

Environmental 
restructuring 
(customers) 

Uncertainty of pharmacist ability to conduct a physical test for ArLD or discuss an ArLD 
diagnosis 
Customers not having ‘extra’ time to spend in pharmacy beyond what they attended for 

Pharmacy staff to have access to 
service support 

Enablement 
(staff) 

Lack of existing relationships between pharmacy staff and other HCPs 

Have a dedicated referral form if 
referring patients to another HCP 

Enablement 

(staff) 

Pharmacy staff lack knowledge, experience and training in assessing and advising about 
alcohol use 

Pharmacy staff lack knowledge, experience and training in assessing and advising about ArLD 

Meetings between pharmacy staff 
delivering service and other HCPs 

Environmental 
restructuring 
(staff) 

Few or no established two-way communication routes between pharmacy staff and other 
healthcare professionals outside of general practice 
Lack of existing relationships between pharmacy staff and other HCPs 
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Potential intervention component 
Intervention 

functions 
(target) 

Barriers potentially addressed 

Using secure email 
(e.g. NHSmail) or established IT 
system for referrals from pharmacy to 
other HCPs  

Environmental 
restructuring 

(staff) 
 

Few or no established two-way communication routes between pharmacy staff and other 
healthcare professionals outside of general practice 

Clearly defined pharmacy user 
eligibility, referral requirements and 
referral pathway 

Environmental 
restructuring 

Enablement 
(staff) 

Pharmacy staff lack knowledge, experience and training in assessing and advising about 
alcohol use 

Pharmacy staff lack knowledge, experience and training in assessing and advising about ArLD 
Few or no established two-way communication routes between pharmacy staff and other 
healthcare professionals outside of general practice 

Stretched capacity in general practice and secondary care services 

Not usual practice to refer directly to secondary care based on ArLD risk alone 

Have dedicated time slots for service 
provision 

Environmental 
restructuring 
(staff) 

Limited pharmacy personnel resources to perform extra work (other demands, time, number 
of staff 

Environmental 
restructuring 

(customers) 
Customers not having ‘extra’ time to spend in pharmacy beyond what they attended for 

Offering and undertaking assessment 
alongside advanced pharmacy 
services e.g. smoking cessation, 
blood pressure checks 

Environmental 
restructuring 
Persuasion 

(staff) 

Limited pharmacy personnel resources to perform extra work (other demands, time, number 
of staff)  
Aligning ArLD role with only a single existing pharmacy service 

Alcohol use only routinely asked by pharmacy staff as part of an advanced pharmacy service 
or locally commissioned alcohol intervention service 

Lack of privacy in main pharmacy 
Staff feeling uncomfortable or embarrassed asking about alcohol use 

Staff concerns (or experience) of causing offence through asking about alcohol 

Environmental 
restructuring 

(customers) 

Some patients will not reveal their alcohol use if feel they are asked ‘out of the blue’ 

Customers not having ‘extra’ time to spend in pharmacy beyond what they attended for 

Lack of privacy in main area of pharmacy 
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Potential intervention component 
Intervention 

functions 
(target) 

Barriers potentially addressed 

Pharmacy users being able to self-
complete a risk assessment 

Environmental 
restructuring 

Enablement 

(staff) 

Alcohol use only routinely asked by pharmacy staff as part of an advanced pharmacy service 
or locally commissioned alcohol intervention service 
Limited pharmacy personnel resources to perform extra work (other demands, time, number 
of staff)  

Staff concerns (or experience) of causing offence through asking about alcohol 

Staff feeling uncomfortable or embarrassed asking about alcohol use 

Environmental 
restructuring 
Enablement 

Education 

(customers) 

Customers not having ‘extra’ time to spend in pharmacy beyond what they attended for 

Lack of privacy in main area of pharmacy 
Some customers would not speak to non-pharmacist staff about their alcohol use or risk of 
ArLD as they do not believe them to be suitably qualified 

Some patients may be concerned about personal consequences of revealing their alcohol 
misuse 
Some customers lack knowledge and understanding of how much alcohol puts a person at 
risk 

Use consultation room or private area 
for any conversations with a 
pharmacy user about their alcohol 
use 

Environmental 
restructuring 
(customer and 
staff) 

Lack of privacy in main area of pharmacy 

Use waiting time of prescription 
collection to offer and perform 
assessments 

Environmental 
restructuring  

Enablement 
(staff) 

Customers minimising their time in pharmacy (including use of automated prescription 
collection systems) 

Environmental 
restructuring 

(customer) 
Customers not having ‘extra’ time to spend in pharmacy beyond what they attended for 

Advertise the service using: 
displays/posters; texts to pharmacy 
users; pharmacy website 

Environmental 
restructuring 

Enablement 
(staff) 

Customers minimising their time in pharmacy (including use of automated prescription 
collection systems) 

Staff concerns (or experience) of causing offence through asking about alcohol 
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Potential intervention component 
Intervention 

functions 
(target) 

Barriers potentially addressed 

Environmental 
restructuring 

Persuasion 
Education 

(customers) 

Customers not having ‘extra’ time to spend in pharmacy beyond what they attended for 

Pharmacists not seen as a ‘normal’ source for alcohol or ArLD advice 

Some patients will not reveal their alcohol use if feel they are asked ‘out of the blue’ 
Some customers would not speak to non-pharmacist staff about their alcohol use or risk of 
ArLD as they do not believe them to be suitably qualified 

Have written information available for 
pharmacy users and further resources 
to signpost to 

Environmental 
restructuring 

Enablement  
(staff) 

Pharmacy staff lack knowledge, experience and training in assessing and advising about 
alcohol use 

Pharmacy staff lack knowledge, experience and training in assessing and advising about ArLD 
Limited pharmacy personnel resources to perform extra work (other demands, time, number 
of staff)  

Environmental 
restructuring 

Persuasion 

Education 
(customers) 

Some customers may not be aware how much they drink or may not know how to report this 
in units 
Some customers lack knowledge and understanding of how much alcohol puts a person at 
risk 

Some customers lack the knowledge that can have a problem even if someone who drinks the 
same or more doesn’t 

Customer lack of knowledge that can have ArLD without symptom 
Customers not having ‘extra’ time to spend in pharmacy beyond what they attended for 

Customers normalising their drinking through comparison with others 
Some patients may be concerned about personal consequences of revealing their alcohol 
misuse 

Customers’ fear of finding out they have liver disease 

A ‘negative’ test for ArLD 

Use relevant health conditions to ask 
about alcohol / offer assessment 

Persuasion 

(customers) 

Some patients will not reveal their alcohol use if feel they are asked ‘out of the blue’ 

Pharmacists not seen as a ‘normal’ source for alcohol or ArLD advice 

Offer the service with liver as the 
focus e.g. a ‘liver health check’ or 
‘liver MOT’ 

Enablement 
Environmental 
restructuring 

(staff) 

Alcohol use only routinely asked by pharmacy staff as part of an advanced pharmacy service 
or locally commissioned alcohol intervention service 
Reliance on seeing an overt, potentially alcohol-related health problems to prompt asking 
customers 
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Potential intervention component 
Intervention 

functions 
(target) 

Barriers potentially addressed 

Persuasion 

(customers) 
Some patients will not reveal their alcohol use if feel they are asked ‘out of the blue’ 

Deliver service alongside local and 
national alcohol campaigns e.g. dry 
January, alcohol awareness week 

Enablement 

(staff) 
Alcohol use only routinely asked by pharmacy staff as part of an advanced pharmacy service 
or locally commissioned alcohol intervention service 

Persuasion 

(customers) 
Some patients will not reveal their alcohol use if feel they are asked ‘out of the blue’ 
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Appendix M Intervention components with points specified at CPSC meeting  

Abridged intervention component Points specified 

Remuneration  

Initial payment expected to cover set up fees (including training of staff). 
Further payment advised to be on a per-user basis with stages of payment according to level of 
engagement. 
Anticipate an amount in the range £10-£18 appropriate for complete screening, full assessment and 
advice, and referral. 
Capping numbers can be done per pharmacy or as a total for all pharmacies. 

Staff training 
Expected to train all pharmacists and a suggested minimum of two non-pharmacist staff. 
Training where possible should be self-completed and/or in a virtual capacity as difficult for staff to 
attend face-to-face training. 

Service support Expected that the local pharmaceutical committee would be the first port of call for support with 
subsequent direct access to clinical support . 

Feedback of staff Recognition that this is poorly done but advised feedback to pharmacies of aggregated service 
outcomes beneficial and feasible. 

Promotional and education materials Expectation that these would be provided to pharmacies, or given access to ordering them. Would not 
be appropriate to expect pharmacies to print these themselves. 

Electronic referrals 
Agreed use of NHSmail appropriate and immediately implementable. Ideal of integration with 
pharmacy software (Pharmoutcomes®) but the latter would take time due to workload relating to 
current national advanced services 

Delivering a pulsed vs continuous service  
Intermittent services cannot be contracted easily therefore advise a continuous service but with 
episodes where service delivery can be pulsed/pushed for increased use  
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Appendix N Example service specification using the 

developed complex intervention structure and 

components  

1 Service background and rationale 

1.1.1 In the UK, alcohol misuse represents one of the biggest risk factors for death, ill-health 

and disability. Alcohol is a leading cause of premature mortality with more years of 

working life lost as a result of alcohol-related conditions than for the 10 most common 

cancers combined. The majority of working years of life lost due to alcohol are a result of 

alcohol related liver disease (ArLD). 

1.1.2 Over 200 diseases and conditions that can be caused (at least in part) by alcohol use. 

ArLD represents a condition entirely caused by alcohol and is the cause of death in over 

80% of all deaths that are entirely a result of alcohol misuse. The number of premature 

deaths due to ArLD have increased by 61% in England since 2003.  

1.1.3 A person with ArLD may have no symptoms until developing complications of the 

advanced stage of ArLD called cirrhosis at which point it the condition is much harder to 

treat and the person will be at much greater risk of dying from ArLD.  

1.1.4 Earlier identification of ArLD by testing people who are at increased risk of it (i.e. people 

with alcohol misuse) can result in earlier care for both their ArLD and alcohol misuse in 

order to prevent development of complications of cirrhosis. Evidence also suggests that 

testing people with alcohol misuse for ArLD may also help to reduce their drinking. 

1.1.5 Testing for ArLD involves having a liver fibrosis test. This can either be a blood test or a 

special type of ultrasound scan called transient elastography (Fibroscan®). 

1.1.6 The practice of testing for liver fibrosis ArLD in people with alcohol misuse is 

recommended in NICE guidance and by national and international consensuses on 

ArLD. 
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1.1.7 Providing brief advice to people with alcohol misuse (who are at increased risk of ArLD) 

is known to be effective in reducing drinking, which consequently reduces risk of 

alcohol-related harms, including ArLD and its potential complications. 

2 Aims and intended outcomes 

• Identify people with alcohol misuse who are at increased risk of alcohol-related liver 

disease and refer them directly for liver fibrosis testing and ongoing care 

• Provide brief advice for people who are identified as having alcohol misuse and refer 

them for further alcohol support as appropriate 

• Increase access to assessment for alcohol-related liver disease 

• Increase earlier diagnosis and care of alcohol-related liver disease 

• Increase awareness of alcohol-related liver disease 

• Support reduction of alcohol-related harm 

3 Service description 

3.1 User eligibility and access 

3.1.1 Any person aged 18-75 who accesses the pharmacy is eligible for this service 

3.1.2 Offer of the service should be made routinely to any eligible pharmacy user and not 

specifically targeting pharmacy users who may be suspected of having alcohol 

problems. 

3.1.3 An eligible pharmacy user engaging with any advanced or other locally commissioned 

service offered by the pharmacy represents a key opportunity for staff to offer this 

service alongside. 

3.1.4 Other key opportunities to offer this service include prescription collection or minor 

ailment advice for conditions or medications where alcohol is of clear relevance.  

3.1.5 The pharmacy should also promote the service using materials that will be provided as 

part of the service set up. Electronic versions will be available for use on display screens 

if present in the pharmacy and for use on the pharmacy website and/or social media as 

able.  
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3.1.6 The pharmacy is encouraged to offer the service directly to eligible existing pharmacy 

users through any existing established text messaging or email distribution lists. 

3.2 Service pathway 

There are three steps of the service: 

 

1. Screening of any eligible pharmacy user 

2. ArLD risk identification and brief advice 

3. Referral of at-risk pharmacy users for liver fibrosis testing and onward care 

Step 1: Screening of any eligible pharmacy user 

3.2.1 Eligible pharmacy users will be screened using the AUDIT-C screening tool.  

3.2.2 This can be done by any trained member of pharmacy staff with the pharmacy user in a 

consultation room or private area. It is permissible to complete this at the counter with a 

pharmacy user if they agree to this. It takes approximately 1 minute to complete the 

questions. 

3.2.3 Alternatively the pharmacy user can self-complete the questions by provision of a self-

screening tool. This will be either be: 1) a card, either offered by a member of pharmacy 

staff or made available in the pharmacy for customers to pick up themselves; 2) a QR 

code displayed providing access to an online self-screening tool 

3.2.4 The AUDIT-C score is interpreted and actioned as follows: 

• Less than 5: Low risk of health harm due to alcohol 

o Liver testing and brief advice not indicated 

o Pharmacy user should be congratulated and advised to keep this level of low-

risk drinking. Can be given educational information about ArLD and about safe 

use of alcohol 

• 5-10: Increasing risk of health harm 

o Referral for liver testing may be indicated subject to further assessment 

o Brief advice should be given, and details of alcohol support services provided 

• 11-12: High risk of health harm and possible alcohol dependence  

o Referral for liver testing likely indicated subject to further assessment 

o Brief advice not indicated but should be offered referral to alcohol services 



Appendix N 

270 

3.2.5 All pharmacy users scoring 5 or more should be offered to proceed to step 2. The self-

screening tool will advise the pharmacy user they should see a member of pharmacy 

staff if they score 5 or more in order that they can be offered to proceed to step 2. 

3.2.6 If a pharmacy user declines to proceed to step 2 they should be offered educational 

information about ArLD, safe drinking and details of local alcohol support services. 

Step 2: ArLD risk identification and brief advice 

3.2.7 All these pharmacy users will have an AUDIT-C score of 5 or more. This step will be 

conducted in a private area or consultation room by a pharmacist or pharmacy 

technician with verbal consent obtained from the pharmacy user. 

3.2.8 The process of risk identification and brief advice is expected to take 10-15minutes 

3.2.9 If a private area or consultation room or not available at the time of screening, or the 

pharmacy user is unable to undertake step 2 at the time offer should be made for the 

pharmacy user to return at an agreed time. 

3.2.10 The pharmacist or pharmacy technician will: 

a) Establish the number of units of alcohol the pharmacy users drinks in a typical week 

b) Establish their BMI (height and weight can be estimated if measurement is not 

possible) 

c) Check if they are known to have type 2 diabetes, high blood pressure or high 

cholesterol (or on treatment for any of these) 

d) Check if the individual is known to have liver disease (self-report of pharmacy user or 

use of summary care record if available) 

e) Provide brief advice to pharmacy users with AUDIT-C score 5-10 

f) Advise referral to local alcohol support service if AUDIT-C score 11-12 

a. If pharmacy user agrees staff member should complete referral with user 

using the relevant service’s online referral form. If the patient declines this 

they should be offered details of how to self-refer. 

g) Offer referral for liver testing if indicated (see step 3) 

h) Offer educational information about ArLD, safe drinking and details of local alcohol 

support services. 

i) Offer to inform pharmacy users GP (via NHSmail) of the result and actions of the 

assessment 
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Step 3: Referral of at-risk pharmacy user for liver testing  

3.2.11 A pharmacy user will be eligible for referral for liver testing if they drink more than 30 

units per week (see addendum) and do not already have a liver disease diagnosis.  

3.2.12 With the patients consent a referral will be sent using a dedicated electronic referral 

form to the community liver testing hub. The form will be sent via NHSmail.  

3.2.13 On receipt of a valid referral form the community liver testing hub (see addendum) will 

contact the pharmacy user to arrange testing and subsequent management  

3.2.14 Any incomplete referrals or referrals of ineligible pharmacy users will be rejected by 

reply to the referral email. In this case it is the responsibility of the provider to either 

inform the pharmacy user they are not eligible for referral or send a correctly completed 

referral form. 

3.2.15 As part of the referral the patient will be asked to provide optional consent for the 

pharmacy to be informed that the patient has attended the community liver testing hub. 

3.2.16 If a pharmacy user declines referral for liver testing they should be offered educational 

information about ArLD, safe drinking and details of local alcohol support services 

3.2.17 It is possible and permissible that a pharmacy user may be eligible for both liver testing 

referral and referral to the local alcohol support service but only agree to one of the 

referrals.  

4 Requirements for service provision 

4.1 Premises 

4.1.1 The provider must already be delivering at least one of the following advanced services: 

Pharmacy First, Hypertension Case-Finding service, Smoking Cessation service, New 

Medicine Service 

4.1.2 The pharmacy must have a consultation room in order to deliver step 2 and 3 of the 

service 
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4.1.3 Promotional and education materials should be displayed in the pharmacy to promote 

service uptake. These will be provided as part of service set-up. 

4.1.4 Access to self-screening tool should be available to provide pharmacy users at all times 

4.1.5 It is desirable but not essential for providers to be working within more deprived 

communities  

4.2 Staff training 

4.2.1 Dedicated training service will be provided in an online format. Duration TBC. This must 

be attended by: 

• All pharmacists regularly working at the pharmacy, one of whom should be designated 

lead for the service  

• Any pharmacy technicians who will deliver step 2 

• Two customer-facing pharmacy assistants 

The training will incorporate: 

• Overview of guidance on recommended alcohol limits and levels of risk 

• An overview of alcohol-related liver disease including who is at increased risk, how it can 

be diagnosed and the potential consequences of it 

• Use of the AUDIT-C and AUDIT 

• Calculating units of alcohol 

• How to undertake brief advice, including relevant communication skills 

• Explanation of the referral pathway and outcomes of it 

4.2.2 In addition, any pharmacy staff who will undertake screening of customers (step 1) are 

required to complete the e-learning for healthcare alcohol identification and brief advice 

community pharmacy programme https://www.e-lfh.org.uk/programmes/alcohol/.  

5 Delivery 

5.1.1 Staff involved in delivery of the service must maintain a non-judgemental, non-

confrontational approach with the pharmacy user 

5.1.2 Pharmacy user privacy and confidentiality must be maintained in the delivery of the 

service 

https://www.e-lfh.org.uk/programmes/alcohol/
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5.1.3 Staff involved in the delivery of the service should have the relevant knowledge and 

appropriate training for their involvement 

5.1.4 The service should be available to pharmacy users throughout normal working hours. 

5.1.5 Pharmacy users should be provided the option of returning at an agreed time if there is 

no consultation room or trained staff availability to deliver step 2 at the time of user 

engagement.  

5.1.6 Providers are encouraged to utilise alcohol awareness campaigns to further promote 

uptake of the service 

5.1.7 Providers must ensure staff operate within locally agreed protocols and SOP 

5.1.8 Staff delivering the service should be aware of local safeguarding procedures 

5.2 Delivery support 

5.2.1 CPSC will support service delivery and be able to facilitate communication of clinical 

queries to relevant liver clinicians. 

5.2.2 Meetings will be held with the provider service lead, a commissioning representative and 

a representative of the community liver testing hub prior to delivering the service and 

during service delivery at intervals established during service set up. 

6 Payment (amounts and details are provisional) 

6.1.1 A pharmacy delivering the service will be eligible for the following payment amounts: 

• Set-up fee        £TBC 

• Screening of pharmacy user (step 1)   £2  

• ArLD risk-identification and brief advice (step 2) £5 

• Referral for liver fibrosis testing (step 3)   £5 

6.1.2 The maximum payment possible for one pharmacy user is £12 

6.1.3 Payment for pharmacy users that complete screening only (step 1) will be provided up to 

a maximum of £60 per month. If a pharmacy user screens positive and further steps are 
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delivered then payment for the screening step will still be provided regardless of whether 

this maximum has been reached i.e. the payment for step 2 will always be £7.  

6.1.4 Payment will not be provided for pharmacy users that self-complete screening and do 

not subsequently inform staff of their result 

6.1.5 Payments will be made on a monthly basis 

6.1.6 The service may be suspended if activity levels exceed the available budget 

7 Data collection and audit 

7.1.1 The provider will maintain appropriate records to ensure ongoing service delivery, 

payment and audit 

7.1.2 Recording of relevant service information for audit and payment will be done using 

PharmOutcomes 

7.1.3 The provider will be requested to participate in a service review 3 months after starting 

delivery of the service 

8 Addendum 

8.1 Eligibility for referral for liver testing 

8.1.1 The eligibility for referral for liver testing may be different depending on local area liver 

pathways. Potential alternative eligibility criteria include: 

• Drinking more than 14 units a week 

• Drinking more than 35 units per week if female or 50 units per week if male 

• Different unit per week criteria depending on the presence or absence of certain 

co-morbidities such as diabetes, hypertension or obesity 

8.2 Community liver testing hub 

8.2.1 This infrastructure is in development and may take the form of a community clinic or a 

mobile testing van as has been used within Hepatitis C services.
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Appendix O Publications from work in this PhD 

1 Letter to editor in response to systematic review and meta-

analysis 



Appendix O 

276 

2 Narrative review article of alcohol services in community 

pharmacy and a potential role in alcohol-related liver disease 
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3 Natural experiment review article  
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4 British Association for the Study of the Liver conference abstract  

 



Appendix O 

304 

5 Published qualitative evidence synthesis 
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6 Published qualitative interview study 

 

  



Appendix O 

321 

 

 

  



Appendix O 

322 

 

 

  



Appendix O 

323 

 

 

  



Appendix O 

324 

 

 

  



Appendix O 

325 

 

 

  



Appendix O 

326 

 

 

  



Appendix O 

327 

 

 

  



Appendix O 

328 

 



List of References 

329 

List of References 

1.  World Health Organization. Global status report on alcohol and health 2018. Poznyak V, 

Rekve D (eds.) 2018. https://www.who.int/publications/i/item/9789241565639 

2.  World Health Organization. Alcohol use. https://www.who.int/europe/news-room/fact-

sheets/item/alcohol-use [Accessed 22nd January 2024]. 

3.  World Health Organization. Fact sheet on alcohol consumption, alcohol-attributable 

harm and alcohol policy responses in European Union Member States, Norway and 

Switzerland. https://www.who.int/europe/publications/m/item/fact-sheet-on-alcohol-

consumption--alcohol-attributable-harm-and-alcohol-policy-responses-in-european-

union-member-states--norway-and-switzerland-(2018) [Accessed 22nd January 2024]. 

4.  Forouzanfar MH, Alexander L, Anderson HR, Bachman VF, Biryukov S, Brauer M, et al. 

Global, regional, and national comparative risk assessment of 79 behavioural, 

environmental and occupational, and metabolic risks or clusters of risks in 188 

countries, 1990–2013: a systematic analysis for the Global Burden of Disease Study 

2013. The Lancet. 2015;386(10010): 2287–2323. https://doi.org/10.1016/S0140-

6736(15)00128-2. 

5.  Public Health England. Working years of life lost due to alcohol mortality: Ad hoc 

statistical release. 2020 [Accessed 15th April 2022]. 

https://www.gov.uk/government/publications/working-years-of-life-lost-due-to-alcohol-

mortality [Accessed 15th April 2022]. 

6.  Office for National Statistics. Alcohol-specific deaths in the UK: registered in 2020. 

Statistical bulletin. 

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causeso

fdeath/bulletins/alcoholrelateddeathsintheunitedkingdom/registeredin2020 [Accessed 

15th April 2022]. 

7.  Devarbhavi H, Asrani SK, Arab JP, Nartey YA, Pose E, Kamath PS. Global burden of liver 

disease: 2023 update. Journal of Hepatology. 2023;79(2): 516–537. 

https://doi.org/10.1016/J.JHEP.2023.03.017. 

8.  Rehm J, Shield KD. Global burden of alcohol use disorders and alcohol liver disease. 

Biomedicines. 2019;7(4). https://doi.org/10.3390/biomedicines7040099. 



List of References 

330 

9.  Sheron N. Alcohol and liver disease in Europe – Simple measures have the potential to 

prevent tens of thousands of premature deaths. Journal of Hepatology. 2016;64(4): 957–

967. https://doi.org/10.1016/J.JHEP.2015.11.006. 

10.  Williams R, Aspinall R, Bellis M, Camps-Walsh G, Cramp M, Dhawan A, et al. Addressing 

liver disease in the UK: a blueprint for attaining excellence in health care and reducing 

premature mortality from lifestyle issues of excess consumption of alcohol, obesity, and 

viral hepatitis. The Lancet. 2014;384(9958): 1953–1997. https://doi.org/10.1016/S0140-

6736(14)61838-9. 

11.  Office for National Statistics. Deaths registered in England and Wales, 2022. 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/de

aths/datasets/deathsregisteredinenglandandwalesseriesdrreferencetables [Accessed 

12th January 2024]. 

12.  Public Health England. Monitoring alcohol consumption and harm during the COVID-19 

pandemic. 2021 [Accessed 15th April 2022]. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachm

ent_data/file/1002627/Alcohol_and_COVID_report.pdf [Accessed 15th April 2022]. 

13.  Office for Health Improvement and Disparities. Public health profiles. 

https://fingertips.phe.org.uk [Accessed 3rd February 2022]. 

14.  Alcohol Research UK. Understanding the alcohol harm paradox in order to focus the 

development of interventions. Final report. 2015. 

https://alcoholchange.org.uk/publication/understanding-the-alcohol-harm-paradox 

15.  Beard E, Brown J, West R, Holmes J, Kaner E, Meier P, et al. Characterising the alcohol 

harm paradox: a population-based survey of adults in England. The Lancet. 2015;386: 

S23. https://doi.org/10.1016/S0140-6736(15)00861-2. 

16.  Boyd J, Sexton O, Angus C, Meier P, Purshouse RC, Holmes J. Causal mechanisms 

proposed for the alcohol harm paradox—a systematic review. Addiction. 2022;117(1): 

33–56. https://doi.org/10.1111/add.15567. 

17.  Department of Health. UK Chief Medical Officers’ Low Risk Drinking Guidelines. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachm

ent_data/file/545937/UK_CMOs__report.pdf [Accessed 21st April 2021]. 

18.  Griswold MG, Fullman N, Hawley C, Arian N, Zimsen SRM, Tymeson HD, et al. Alcohol 

use and burden for 195 countries and territories, 1990–2016: a systematic analysis for 



List of References 

331 

the Global Burden of Disease Study 2016. The Lancet. 2018;392(10152): 1015–1035. 

https://doi.org/10.1016/S0140-6736(18)31310-2. 

19.  Office for Health Improvement and Disparities. Alcohol: applying All Our Health. 

https://www.gov.uk/government/publications/alcohol-applying-all-our-health/alcohol-

applying-all-our-health [Accessed 15th April 2022]. 

20.  Kalinowski A, Humphreys K. Governmental standard drink definitions and low-risk 

alcohol consumption guidelines in 37 countries. Addiction. 2016;111(7): 1293–1298. 

https://doi.org/10.1111/ADD.13341. 

21.  National Health Service. Alcohol units. https://www.nhs.uk/live-well/alcohol-

support/calculating-alcohol-units/ [Accessed 14th April 2021]. 

22.  World Health Organization. The international statistical classification of diseases and 

related health problems, ICD-10.. 10th ed. Geneva, Switzerland: World Health 

Organization; 2018. https://icd.who.int/browse11/l-m/en 

23.  Saunders JB, Degenhardt L, Reed GM, Poznyak V. Alcohol Use Disorders in ICD-11: Past, 

Present, and Future. Alcoholism: Clinical and Experimental Research. 2019;43(8): 1617–

1631. https://doi.org/10.1111/ACER.14128. 

24.  National Institute for Health and Care Excellence. Alcohol-use disorders: prevention. 

Public Health Guideline [PH24]. https://www.nice.org.uk/guidance/ph24 

25.  American Psychiatric Association. American Psychiatric Association Substance use and 

addiction-related disorders. In: Diagnostic and Statistical Manual of Mental Disorders, 

5th edition. 2013.  

26.  Thursz M, Gual A, Lackner C, Mathurin P, Moreno C, Spahr L, et al. EASL Clinical Practice 

Guidelines: Management of alcohol-related liver disease. Journal of Hepatology. 

2018;69(1): 154–181. https://doi.org/10.1016/j.jhep.2018.03.018. 

27.  World Health Organization. ICD-11: International classification of diseases (11th 

revision). https://icd.who.int/ 

28.  Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the 

Alcohol Use Disorders Identification Test (AUDIT): WHO Collaborative Project on Early 

Detection of Persons with Harmful Alcohol Consumption II. Addiction. 1993;88(6): 791–

804. https://doi.org/10.1111/j.1360-0443.1993.tb02093.x. 



List of References 

332 

29.  Fiellin DA, Reid MC, O’Connor PG. Screening for alcohol problems in primary care: A 

systematic review. Archives of Internal Medicine. 2000;160(13): 1977–1989. 

https://doi.org/10.1001/archinte.160.13.1977. 

30.  Bradley KA, Debenedetti AF, Volk RJ, Williams EC, Frank D, Kivlahan DR. AUDIT-C as a 

brief screen for alcohol misuse in primary care. Alcoholism: Clinical and Experimental 

Research. 2007;31(7): 1208–1217. https://doi.org/10.1111/j.1530-0277.2007.00403.x. 

31.  Public Health England. Alcohol use screening tests. 

https://www.gov.uk/government/publications/alcohol-use-screening-tests [Accessed 

14th April 2021]. 

32.  Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG. The Alcohol Use Disorders 

Identification Test Guidelines for Use in Primary Care. 2001.  

33.  Gmel G, Graham K, Kuendig H, Kuntsche S. Measuring alcohol consumption-should the 

‘graduated frequency’ approach become the norm in survey research? Addiction. 

2006;101(1): 16–30. https://doi.org/10.1111/j.1360-0443.2005.01224.x. 

34.  McKenna H, Treanor C, O’Reilly D, Donnelly M. Evaluation of the psychometric properties 

of self-reported measures of alcohol consumption: a COSMIN systematic review. 

Substance Abuse Treatment, Prevention, and Policy. 2018;13(1): 6. 

https://doi.org/10.1186/s13011-018-0143-8. 

35.  Stockwell T, Zhao J, Macdonald S. Who under-reports their alcohol consumption in 

telephone surveys and by how much? An application of the ‘yesterday method’ in a 

national Canadian substance use survey. Addiction. 2014;109(10): 1657–1666. 

https://doi.org/10.1111/ADD.12609. 

36.  Stockwell T, Donath S, Cooper-Stanbury M, Chikritzhs T, Catalano P, Mateo C. Under-

reporting of alcohol consumption in household surveys: a comparison of quantity–

frequency, graduated–frequency and recent recall. Addiction. 2004;99(8): 1024–1033. 

https://doi.org/10.1111/J.1360-0443.2004.00815.X. 

37.  Rehm J. Measuring quantity, frequency, and volume of drinking. Alcoholism, clinical and 

experimental research. 1998;22(2 Suppl): 4S-14S. https://doi.org/10.1097/00000374-

199802001-00002. 

38.  Population Health Team NHS Digital. Health Survey for England 2019: Questionnaires, 

field documents and measurement protocols. 



List of References 

333 

https://files.digital.nhs.uk/48/EF1F56/HSE19-Survey-documentation-rep.pdf [Accessed 

16th April 2021]. 

39.  World Health Organization. International guide for monitoring alcohol consumption and 

related harm. 2000 [Accessed 18th April 2022]. 

https://apps.who.int/iris/handle/10665/66529 [Accessed 18th April 2022]. 

40.  Greenfield TK. Ways of measuring drinking patterns and the difference they make: 

experience with graduated frequencies. Journal of Substance Abuse. 2000;12(1–2): 33–

49. https://doi.org/10.1016/S0899-3289(00)00039-0. 

41.  Tevik K, Bergh S, Selbæk G, Johannessen A, Helvik AS. A systematic review of self-report 

measures used in epidemiological studies to assess alcohol consumption among older 

adults. PLOS ONE. 2021;16(12): e0261292. 

https://doi.org/10.1371/JOURNAL.PONE.0261292. 

42.  Crabb DW, Im GY, Szabo G, Mellinger JL, Lucey MR. Diagnosis and Treatment of Alcohol‐

Associated Liver Diseases: 2019 Practice Guidance From the American Association for 

the Study of Liver Diseases. Hepatology. 2020;71(1): 306–333. 

https://doi.org/10.1002/hep.30866. 

43.  Seitz HK, Bataller R, Cortez-Pinto H, Gao B, Gual A, Lackner C, et al. Alcoholic liver 

disease. Nature Reviews Disease Primers. 2018;4(1). https://doi.org/10.1038/s41572-

018-0014-7. 

44.  Mathurin P, O’Grady J, Carithers RL, Phillips M, Louvet A, Mendenhall CL, et al. 

Corticosteroids improve short-term survival in patients with severe alcoholic hepatitis: 

meta-analysis of individual patient data. Gut. 2011;60(2): 255–260. 

https://doi.org/10.1136/GUT.2010.224097. 

45.  Thursz MR, Richardson P, Allison M, Austin A, Bowers M, Day CP, et al. Prednisolone or 

pentoxifylline for alcoholic hepatitis. The New England journal of medicine. 2015;372(17): 

1619–1628. https://doi.org/10.1056/NEJMoa1412278. 

46.  Rinella ME, Lazarus J V., Ratziu V, Francque SM, Sanyal AJ, Kanwal F, et al. A multisociety 

Delphi consensus statement on new fatty liver disease nomenclature. Journal of 

Hepatology. 2023;79(6): 1542–1556. https://doi.org/10.1016/j.jhep.2023.06.003. 

47.  Avila MA, Dufour JF, Gerbes AL, Zoulim F, Bataller R, Burra P, et al. Recent advances in 

alcohol-related liver disease (ALD): Summary of a Gut round table meeting. Gut. 2020. p. 

764–780. https://doi.org/10.1136/gutjnl-2019-319720. 



List of References 

334 

48.  Rehm J, Taylor B, Mohapatra S, Irving H, Baliunas D, Patra J, et al. Alcohol as a risk factor 

for liver cirrhosis: A systematic review and meta-analysis. Drug and Alcohol Review. 

2010. p. 437–445. https://doi.org/10.1111/j.1465-3362.2009.00153.x. 

49.  Becker U, Deis A, Sorensen TI, Gronbaek M, Borch-Johnsen K, Muller CF, et al. Prediction 

of risk of liver disease by alcohol intake, sex, and age: A prospective population study. 

Hepatology. 1996;23(5): 1025–1029. https://doi.org/10.1002/hep.510230513. 

50.  Hart CL, Morrison DS, Batty GD, Mitchell RJ, Smith GD. Effect of body mass index and 

alcohol consumption on liver disease: analysis of data from two prospective cohort 

studies. BMJ. 2010;340(7747): 634. https://doi.org/10.1136/BMJ.C1240. 

51.  Dam MK, Flensborg-Madsen T, Eliasen M, Becker U, Tolstrup JS. Smoking and risk of liver 

cirrhosis: a population-based cohort study. Scandinavian Journal of Gastroenterology. 

2013;48(5): 585–591. https://doi.org/10.3109/00365521.2013.777469. 

52.  Stickel F, Hampe J. Genetic determinants of alcoholic liver disease. Gut. 2012;61(1): 150–

159. https://doi.org/10.1136/gutjnl-2011-301239. 

53.  Vishnubhotla R, Kulkarni A V., Sharma M, Rao PN, Reddy DN. An update on the genetics 

of alcoholic liver disease. Frontiers in Gastroenterology. 2022;1(November): 1–14. 

https://doi.org/10.3389/fgstr.2022.1030399. 

54.  Levy RE, Catana AM, Durbin-Johnson B, Halsted CH, Medici V. Ethnic Differences in 

Presentation and Severity of Alcoholic Liver Disease. Alcoholism, clinical and 

experimental research. 2015;39(3): 566. https://doi.org/10.1111/ACER.12660. 

55.  Bhala N, Cézard G, Ward HJT, Bansal N, Raj B. Ethnic Variations in Liver- and Alcohol-

Related Disease Hospitalisations and Mortality: The Scottish Health and Ethnicity 

Linkage Study. Alcohol and Alcoholism. 2016;51(5): 593–601. 

https://doi.org/10.1093/ALCALC/AGW018. 

56.  Anouti A, Karim |, Dahan S El, Rich NE, Louissaint J, Lee WM, et al. Racial and ethnic 

disparities in alcohol-associated liver disease in the United States: A systematic review 

and meta-analysis. Hepatology Communications. 2024;8(4): e0409. 

https://doi.org/10.1097/HC9.0000000000000409. 

57.  Royal College of Psychiatrists. Alcohol: our favourite drug. New report on alcohol and 

alcohol-related problems. London; Tavistock Publications; 1986.  

58.  Rhodes FA, Cococcia S, Patel P, Panovska-Griffiths J, Tanwar S, Westbrook RH, et al. Is 

there scope to improve the selection of patients with alcohol-related liver disease for 



List of References 

335 

referral to secondary care? A retrospective analysis of primary care referrals to a UK liver 

centre, incorporating simple blood tests. BMJ Open. 2021;11(6): 1–9. 

https://doi.org/10.1136/bmjopen-2020-047786. 

59.  Bellis MA, Hughes K, Nicholls J, Sheron N, Gilmore I, Jones L. The alcohol harm paradox: 

using a national survey to explore how alcohol may disproportionately impact health in 

deprived individuals. BMC Public Health. 2016;16(1): 111. 

https://doi.org/10.1186/s12889-016-2766-x. 

60.  Probst C, Kilian C, Sanchez S, Lange S, Rehm J. The role of alcohol use and drinking 

patterns in socioeconomic inequalities in mortality: a systematic review. The Lancet 

Public Health. 2020;5(6): e324–e332. https://doi.org/10.1016/S2468-2667(20)30052-9. 

61.  Probst C, Roerecke M, Behrendt S, Rehm J. Socioeconomic differences in alcohol-

attributable mortality compared with all-cause mortality: a systematic review and meta-

analysis. International Journal of Epidemiology. 2014;43(4): 1314–1327. 

https://doi.org/10.1093/ije/dyu043. 

62.  Buchanan R, Sinclair JMA. Alcohol use disorder and the liver. Addiction. 2021;116(5): 

1270–1278. https://doi.org/10.1111/add.15204. 

63.  Zakhari S. Overview: how is alcohol metabolized by the body? Alcohol research & health: 

the journal of the National Institute on Alcohol Abuse and Alcoholism. 2006;29(4): 245–

254. https://pmc.ncbi.nlm.nih.gov/articles/PMC6527027/ 

64.  Ratib S, Fleming KM, Crooks CJ, Aithal GP, West J. 1 and 5 year survival estimates for 

people with cirrhosis of the liver in England, 1998-2009: A large population study. Journal 

of Hepatology. 2014;60: 282–289. https://doi.org/10.1016/j.jhep.2013.10.023. 

65.  D’Amico G, Garcia-Tsao G, Pagliaro L. Natural history and prognostic indicators of 

survival in cirrhosis: A systematic review of 118 studies. Journal of Hepatology. 

2006;44(1): 217–231. https://doi.org/10.1016/j.jhep.2005.10.013. 

66.  Newsome PN, Cramb R, Davison SM, Dillon JF, Foulerton M, Godfrey EM, et al. 

Guidelines on the management of abnormal liver blood tests. Gut. 2017;0: 1–14. 

https://doi.org/10.1136/gutjnl-2017-314924. 

67.  Harris R, Harman DJ, Card TR, Aithal GP, Guha IN. Prevalence of clinically significant liver 

disease within the general population, as defined by non-invasive markers of liver 

fibrosis: a systematic review. The Lancet Gastroenterology and Hepatology. 2017. p. 288–

297. https://doi.org/10.1016/S2468-1253(16)30205-9. 



List of References 

336 

68.  Caballería L, Pera G, Arteaga I, Rodríguez L, Alumà A, Morillas RM, et al. High Prevalence 

of Liver Fibrosis Among European Adults With Unknown Liver Disease: A Population-

Based Study. Clinical Gastroenterology and Hepatology. 2018;16(7): 1138-1145.e5. 

https://doi.org/10.1016/j.cgh.2017.12.048. 

69.  Harman DJ, Ryder SD, James MW, Jelpke M, Ottey DS, Wilkes EA, et al. Direct targeting of 

risk factors significantly increases the detection of liver cirrhosis in primary care: a cross-

sectional diagnostic study utilising transient elastography. BMJ open. 2015;5(4): 

e007516. https://doi.org/10.1136/bmjopen-2014-007516. 

70.  European Association for Study of Liver, Asociacion Latinoamericana para el Estudio del 

Higado. EASL-ALEH Clinical Practice Guidelines: Non-invasive tests for evaluation of liver 

disease severity and prognosis. Journal of Hepatology. 2015;63(1): 237–264. 

https://doi.org/10.1016/j.jhep.2015.04.006. 

71.  National Institute for Health and Care Excellence. Cirrhosis in over 16s: assessment and 

management. NICE Guideline [NG50]. 2016. https://www.nice.org.uk/guidance/ng50 

72.  Patel PJ, Connoley D, Rhodes F, Srivastava A, Rosenberg W. A review of the clinical utility 

of the Enhanced Liver Fibrosis test in multiple aetiologies of chronic liver disease. Annals 

of Clinical Biochemistry: International Journal of Laboratory Medicine. 2020;57(1): 36–43. 

https://doi.org/10.1177/0004563219879962. 

73.  Public Health England. Guidance on the 5 alcohol use screening tests. 

https://www.gov.uk/government/publications/alcohol-use-screening-tests/guidance-

on-the-5-alcohol-use-screening-tests [Accessed 8th October 2020]. 

74.  World Health Organization. WHO alcohol brief intervention training manual for primary 

care. 2017 [Accessed 5th July 2021]. https://apps.who.int/iris/handle/10665/346078 

[Accessed 5th July 2021]. 

75.  World Health Organization. Decision-making for guideline development at WHO. In: 

WHO handbook for guideline development. Second. 2014.  

76.  Motivational Interviewing Network of Trainers. Understanding Motivational Interviewing. 

https://motivationalinterviewing.org/understanding-motivational-interviewing [Accessed 

18th April 2022]. 

77.  World Health Organization. Global strategy to reduce the harmful use of alcohol. 2010 

[Accessed 5th July 2021]. https://www.who.int/publications/i/item/9789241599931 

[Accessed 5th July 2021]. 



List of References 

337 

78.  Kaner EFS, Beyer FR, Muirhead C, Campbell F, Pienaar ED, Bertholet N, et al. 

Effectiveness of brief alcohol interventions in primary care populations. Cochrane 

Database of Systematic Reviews. 2018;2018(6): CD004148. 

https://doi.org/10.1002/14651858.CD004148.pub4. 

79.  Kaner E, Bland M, Cassidy P, Coulton S, Dale V, Deluca P, et al. Effectiveness of 

screening and brief alcohol intervention in primary care (SIPS trial): pragmatic cluster 

randomised controlled trial. BMJ. 2013;346(7892). https://doi.org/10.1136/BMJ.E8501. 

80.  McCambridge J, Day M. Randomized controlled trial of the effects of completing the 

Alcohol Use Disorders Identification Test questionnaire on self-reported hazardous 

drinking. Addiction. 2008;103(2): 241–248. https://doi.org/10.1111/J.1360-

0443.2007.02080.X. 

81.  National Institute for Health and Care Excellence. Alcohol-use disorders: diagnosis, 

assessment and management of harmful drinking (high-risk drinking) and alcohol 

dependence. Clinical guideline [CG115]. 2011. www.nice.org.uk/guidance/cg115 

82.  Karlsen TH, Sheron N, Zelber-Sagi S, Carrieri P, Dusheiko G, Bugianesi E, et al. The EASL–

Lancet Liver Commission: protecting the next generation of Europeans against liver 

disease complications and premature mortality. The Lancet. 2022;399(10319): 61–116. 

https://doi.org/10.1016/S0140-6736(21)01701-3. 

83.  Teli MR, Day CP, James OFW, Burt AD, Bennett MK. Determinants of progression to 

cirrhosis or fibrosis in pure alcoholic fatty liver. The Lancet. 1995;346(8981): 987–990. 

https://doi.org/10.1016/S0140-6736(95)91685-7. 

84.  Masson S, Emmerson I, Henderson E, Fletcher EH, Burt AD, Day CP, et al. Clinical but not 

histological factors predict long-term prognosis in patients with histologically advanced 

non-decompensated alcoholic liver disease. Liver International. 2014;34(2): 235–242. 

https://doi.org/10.1111/LIV.12242. 

85.  Verrill C, Markham H, Templeton A, Carr NJ, Sheron N. Alcohol‐related cirrhosis—early 

abstinence is a key factor in prognosis, even in the most severe cases. Addiction. 

2009;104(5): 768–774. https://doi.org/10.1111/j.1360-0443.2009.02521.x. 

86.  Tripathi D, Stanley AJ, Hayes PC, Patch D, Millson C, Mehrzad H, et al. UK guidelines on 

the management of variceal haemorrhage in cirrhotic patients. Gut. 2015. p. 1680–1704. 

https://doi.org/10.1136/gutjnl-2015-309262. 



List of References 

338 

87.  Galle PR, Forner A, Llovet JM, Mazzaferro V, Piscaglia F, Raoul JL, et al. EASL Clinical 

Practice Guidelines: Management of hepatocellular carcinoma. Journal of Hepatology. 

2018;69(1): 182–236. https://doi.org/10.1016/j.jhep.2018.03.019. 

88.  Singal AG, Zhang E, Narasimman M, Rich NE, Waljee AK, Hoshida Y, et al. HCC 

surveillance improves early detection, curative treatment receipt, and survival in patients 

with cirrhosis: A meta-analysis. Journal of Hepatology. 2022;77(1): 128–139. 

https://doi.org/10.1016/j.jhep.2022.01.023. 

89.  de Franchis R, Bosch J, Garcia-Tsao G, Reiberger T, Ripoll C, Abraldes JG, et al. Baveno 

VII – Renewing consensus in portal hypertension. Journal of Hepatology. 2022;76(4): 959–

974. https://doi.org/10.1016/j.jhep.2021.12.022. 

90.  Albillos A, Krag A. Beta-blockers in the era of precision medicine in patients with 

cirrhosis. Journal of Hepatology. 2023;78: 866–872. 

https://doi.org/10.1016/j.jhep.2022.12.005. 

91.  Smith A, Glyn-Owen, K, Buchanan R. Comment on ‘Does Advice Based on Biomarkers of 

Liver Injury or Non-Invasive Tests of Liver Fibrosis Impact High-Risk Drinking Behaviour: A 

Systematic Review and Meta-Analysis’. Alcohol and Alcoholism. 2021;56(5): 625–625. 

https://doi.org/10.1093/alcalc/agab023. 

92.  Sheron N, Moore M, O’Brien W, Harris S, Roderick P. Feasibility of detection and 

intervention for alcohol-related liver disease in the community: the Alcohol and Liver 

Disease Detection study (ALDDeS). British Journal of General Practice. 2013;63(615): 

e698–e705. https://doi.org/10.3399/bjgp13X673711. 

93.  Subhani M, Harman DJ, Scott RA, Bennett L, Wilkes EA, James MW, et al. Transient 

Elastography in Community Alcohol Services: Can It Detect Significant Liver Disease and 

Impact Drinking Behaviour? Biomedicines. 2022;10(2): 1–9. 

https://doi.org/10.3390/biomedicines10020477. 

94.  Subhani M, Enki DG, Knight H, Jones KA, Sprange K, Rennick-Egglestone S, et al. Does 

knowledge of liver fibrosis affect high-risk drinking behaviour (KLIFAD): an open-label 

pragmatic feasibility randomised controlled trial. eClinicalMedicine. 2023;61: 102069. 

https://doi.org/10.1016/j.eclinm.2023.102069. 

95.  Mansfield K, Crellin E, Denholm R, Quint JK, Smeeth L, Cook S, et al. Completeness and 

validity of alcohol recording in general practice within the UK: a cross-sectional study. 

BMJ Open. 2019;9(11): e031537. https://doi.org/10.1136/bmjopen-2019-031537. 



List of References 

339 

96.  Public Health England. NHS Health Check Best practice guidance. 

https://www.healthcheck.nhs.uk/seecmsfile/?id=1480 [Accessed 22nd April 2020]. 

97.  Martin A, Saunders CL, Harte E, Griffin SJ, MacLure C, Mant J, et al. Delivery and impact of 

the NHS Health Check in the first 8 years: a systematic review. British Journal of General 

Practice. 2018;68(672): e449–e459. https://doi.org/10.3399/bjgp18X697649. 

98.  Jarvis H, Worsfold J, Hebditch V, Ryder S. Engagement with community liver disease 

management across the UK: a cross-sectional survey. BJGP Open. 2021;5(5): 

BJGPO.2021.0085. https://doi.org/10.3399/BJGPO.2021.0085. 

99.  Abeysekera KWM, Macpherson I, Glyn-Owen K, McPherson S, Parker R, Harris R, et al. 

Community pathways for the early detection and risk stratification of chronic liver 

disease: a narrative systematic review. The Lancet Gastroenterology & Hepatology. 

2022;1253(22): 1–11. https://doi.org/10.1016/S2468-1253(22)00020-6. 

100.  Matthews M, Patel J. Southampton Primary Care Liver Pathway. 

https://www.stmaryssurgery.nhs.uk/southampton-primary-care-liver-pathway 

[Accessed 15th March 2021]. 

101.  El-Gohary M, Moore M, Roderick P, Watkins E, Dash J, Reinson T, et al. Local care and 

treatment of liver disease (LOCATE) – A cluster-randomized feasibility study to discover, 

assess and manage early liver disease in primary care. Chemin I (ed.) PLOS ONE. 

2018;13(12): e0208798. https://doi.org/10.1371/journal.pone.0208798. 

102.  Dillon JF, Miller MH, Robinson EM, Hapca A, Rezaeihemami M, Weatherburn C, et al. 

Intelligent liver function testing (iLFT): A trial of automated diagnosis and staging of liver 

disease in primary care. Journal of Hepatology. 2019;71(4): 699–706. 

https://doi.org/10.1016/j.jhep.2019.05.033. 

103.  Chalmers J, Wilkes E, Harris R, Kent L, Kinra S, Aithal G, et al. Development and 

implementation of a commissioned pathway for the identification and stratification of 

liver disease in the community. Frontline Gastroenterology. 2020;11(2): 86–92. 

https://doi.org/10.1136/flgastro-2019-101177. 

104.  Asphaug L, Thiele M, Krag A, Melberg HO. Cost‐Effectiveness of Noninvasive Screening 

for Alcohol‐Related Liver Fibrosis. Hepatology. 2020;71(6): 2093–2104. 

https://doi.org/10.1002/hep.30979. 



List of References 

340 

105.  World Health Organization. Global status report on alcohol and health 2018: executive 

summary. 2018 [Accessed 29th April 2020]. 

https://apps.who.int/iris/handle/10665/312318 [Accessed 29th April 2020]. 

106.  Asrani SK, Mellinger J, Arab JP, Shah VH. Reducing the Global Burden of Alcohol-

Associated Liver Disease: A Blueprint for Action. Hepatology. 2021. p. 2039–2050. 

https://doi.org/10.1002/hep.31583. 

107.  Department of Health. Pharmacy in England Building on strengths-delivering the future. 

https://www.gov.uk/government/publications/pharmacy-in-england-building-on-

strengths-delivering-the-future [Accessed 21st April 2021]. 

108.  National Health Service. The NHS Long Term Plan. 

https://www.longtermplan.nhs.uk/publication/nhs-long-term-plan/ [Accessed 19th April 

2022]. 

109.  Department of Health and Social Care. The Community Pharmacy Contractual 

Framework for 2019/20 to 2023/24: supporting delivery for the NHS Long Term Plan. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachm

ent_data/file/819601/cpcf-2019-to-2024.pdf [Accessed 21st April 2021]. 

110.  NHS England and NHS Improvement. Guidance on the National Health Service (Charges 

and Pharmaceutical and Local Pharmaceutical Services) (Amendment) Regulations 

2020. https://www.england.nhs.uk/publication/guidance-on-the-national-health-

service-charges-and-pharmaceutical-and-local-pharmaceutical-services-amendment-

regulations-2020/ [Accessed 19th April 2022]. 

111.  NHS England and NHS Improvement/PSNC. Service Specification: Community pharmacy 

Hepatitis C Antibody Testing Service-Advanced Service. 

https://www.england.nhs.uk/publication/service-specification-community-pharmacy-

hepatitis-c-antibody-testing-service-advanced-service/ [Accessed 18th December 

2020]. 

112.  Todd A, Copeland A, Husband A, Kasim A, Bambra C. The positive pharmacy care law: an 

area-level analysis of the relationship between community pharmacy distribution, 

urbanity and social deprivation in England. BMJ Open. 2014;4(8): e005764. 

https://doi.org/10.1136/bmjopen-2014-005764. 

113.  Todd A, Copeland A, Husband A, Kasim A, Bambra C. Access all areas? An area-level 

analysis of accessibility to general practice and community pharmacy services in 



List of References 

341 

England by urbanity and social deprivation. BMJ Open. 2015;5(5): e007328. 

https://doi.org/10.1136/BMJOPEN-2014-007328. 

114.  Continental Research. Community Pharmacy Use: Quantitative and Qualitative Research 

Market Research Report. 2008. 

http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAnd

Guidance/DH_083815?IdcService=GET_FILE&dID=163046&Rendition=Web 

115.  Berenbrok LA, Gabriel N, Coley KC, Hernandez I. Evaluation of Frequency of Encounters 

with Primary Care Physicians vs Visits to Community Pharmacies among Medicare 

Beneficiaries. JAMA Network Open. 2020;3(7): e209132–e209132. 

https://doi.org/10.1001/jamanetworkopen.2020.9132. 

116.  Ayorinde AA, Porteous T, Sharma P. Screening for major diseases in community 

pharmacies: a systematic review. International Journal of Pharmacy Practice. 2013;21(6): 

349–361. https://doi.org/10.1111/ijpp.12041. 

117.  Lindsey L, Husband A, Nazar H, Todd A. Promoting the early detection of cancer: A 

systematic review of community pharmacy-based education and screening 

interventions. Cancer Epidemiology. 2015;39(5): 673–681. 

https://doi.org/10.1016/j.canep.2015.07.011. 

118.  Perraudin C, Bugnon O, Pelletier-Fleury N. Expanding professional pharmacy services in 

European community setting: Is it cost-effective? A systematic review for health policy 

considerations. Health Policy. 2016;120(12): 1350–1362. 

https://doi.org/10.1016/j.healthpol.2016.09.013. 

119.  Perraudin C, Le Vaillant M, Pelletier-Fleury N. Cost-Effectiveness of a Community 

Pharmacist-Led Sleep Apnea Screening Program – A Markov Model. Rogers N (ed.) PLoS 

ONE. 2013;8(6): e63894. https://doi.org/10.1371/journal.pone.0063894. 

120.  van Bergen JEAM, Postma MJ, Peerbooms PGH, Spangenberg AC, Tjen-A-Tak J, Bindels 

PJE. Effectiveness and cost-effectiveness of a pharmacy-based screening programme for 

Chlamydia trachomatis in a high-risk health centre population in Amsterdam using 

mailed home-collected urine samples. International Journal of STD & AIDS. 2004;15(12): 

797–802. https://doi.org/10.1258/0956462042563765. 

121.  The Hepatitis C Trust. Diagnosing viral hepatitis in the community A 3-month pharmacy 

testing pilot. http://www.hcvaction.org.uk/resource/diagnosing-viral-hepatitis-

community-3-month-pharmacy-testing-pilot [Accessed 21st April 2021]. 



List of References 

342 

122.  Buchanan R, Hassan-Hicks P, Noble K, Grellier L, Parkes J, Khakoo SI. Integrating 

community pharmacy testing for hepatitis C with specialist care. Clinical Pharmacist. 

2016;8(8). https://doi.org/10.1211/CP.2016.20201549. 

123.  Buchanan R, Cooper K, Grellier L, Khakoo SI, Parkes J. The testing of people with any risk 

factor for hepatitis C in community pharmacies is cost‐effective. Journal of Viral 

Hepatitis. 2020;27(1): 36–44. https://doi.org/10.1111/jvh.13207. 

124.  Radley A, de Bruin M, Inglis SK, Donnan PT, Hapca A, Barclay ST, et al. Clinical 

effectiveness of pharmacist-led versus conventionally delivered antiviral treatment for 

hepatitis C virus in patients receiving opioid substitution therapy: a pragmatic, cluster-

randomised trial. The Lancet Gastroenterology & Hepatology. 2020;5(9): 809–818. 

https://doi.org/10.1016/S2468-1253(20)30120-5. 

125.  Mackridge AJ, Gray NJ, Krska J. A cross-sectional study using freedom of information 

requests to evaluate variation in local authority commissioning of community pharmacy 

public health services in England. BMJ Open. 2017;7(7): e015511. 

https://doi.org/10.1136/bmjopen-2016-015511. 

126.  Dhital R, Greene R, Lovejoy A. Feasibility of an alcohol screening service in a community 

pharmacy. International Journal of Pharmacy Practice. 2005;13(S1): R84. 

https://doi.org/10.1211/096176705777341226. 

127.  Goodall T, Dawson P. A Feasibility Study: The role of Community Pharmacists in the 

Identification and Treatment of Hazardous Drinking. Leeds PCT. 

https://www.alcoholpolicy.net/files/PharmHazDrinkRepJuly7.doc [Accessed 21st April 

2021]. 

128.  Fitzgerald N, McCaig DJ, Watson H, Thomson D, Stewart DC. Development, 

implementation and evaluation of a pilot project to deliver interventions on alcohol 

issues in community pharmacies. International Journal of Pharmacy Practice. 

2008;16(1): 17–22. https://doi.org/10.1211/ijpp.16.1.0004. 

129.  Dhital R, Whittlesea CM, Norman IJ, Milligan P. Community pharmacy service users’ 

views and perceptions of alcohol screening and brief intervention. Drug and Alcohol 

Review. 2010;29(6): 596–602. https://doi.org/10.1111/j.1465-3362.2010.00234.x. 

130.  Watson MC, Inch J, Jaffray M, Stewart D. Screening and brief interventions for alcohol 

misuse delivered in the community pharmacy setting: a pilot study. Abstract 50. 

International Journal of Pharmacy Practice. 2011;19(s1): 4–6. 

https://doi.org/10.1111/j.2042-7174.2011.00098.x. 



List of References 

343 

131.  Sheridan J, Stewart J, Smart R, McCormick R. Risky drinking among community pharmacy 

customers in New Zealand and their attitudes towards pharmacist screening and brief 

interventions. Drug and alcohol review. 2012;31(1): 56–63. 

https://doi.org/10.1111/j.1465-3362.2011.00293.x. 

132.  Khan NS, Norman IJ, Dhital R, McCrone P, Milligan P, Whittlesea CM. Alcohol brief 

intervention in community pharmacies: a feasibility study of outcomes and customer 

experiences. International Journal of Clinical Pharmacy. 2013;35(6): 1178–1187. 

https://doi.org/10.1007/s11096-013-9845-1. 

133.  Brown S, Henderson E, Sullivan C. The feasibility and acceptability of the provision of 

alcohol screening and brief advice in pharmacies for women accessing emergency 

contraception: an evaluation study. BMC Public Health. 2014;14(1): 1139. 

https://doi.org/10.1186/1471-2458-14-1139. 

134.  Krska J, Mackridge AJ. Involving the public and other stakeholders in development and 

evaluation of a community pharmacy alcohol screening and brief advice service. Public 

Health. 2014;128(4): 309–316. https://doi.org/10.1016/j.puhe.2013.11.001. 

135.  Dhital R, Norman I, Whittlesea C, Murrells T, McCambridge J. The effectiveness of brief 

alcohol interventions delivered by community pharmacists: randomized controlled trial. 

Addiction. 2015;110(10): 1586–1594. https://doi.org/10.1111/add.12994. 

136.  Hattingh HL, Hallett J, Tait RJ. ‘Making the invisible visible’ through alcohol screening and 

brief intervention in community pharmacies: an Australian feasibility study. BMC Public 

Health. 2016;16(1): 1141. https://doi.org/10.1186/s12889-016-3805-3. 

137.  NHS Digital. Part 3: Drinking alcohol. Health Survey for England, 2021 part 1. 

https://digital.nhs.uk/data-and-information/publications/statistical/health-survey-for-

england/2021/part-3-drinking-alcohol [Accessed 21st December 2023]. 

138.  Smith A, Parkes J, Crockford D, Buchanan R. Building on hepatitis C testing: the potential 

to identify alcohol-related liver disease through community pharmacy. Pharmaceutical 

Journal. 2021;307(7953). https://doi.org/10.1211/PJ.2021.1.104664. 

139.  Stewart D, van Dongen A, Watson M, Mandefield L, Atkin K, Dhital R, et al. A pilot cluster 

randomised trial of the Medicines and Alcohol Consultation (MAC): an intervention to 

discuss alcohol use in community pharmacy medicine review services. BMC Health 

Services Research. 2020;20(1): 943. https://doi.org/10.1186/s12913-020-05797-z. 



List of References 

344 

140.  Kivunja C, Kuyini AB. Understanding and Applying Research Paradigms in Educational 

Contexts. International Journal of Higher Education. 2017;6(5): 26. 

https://doi.org/10.5430/ijhe.v6n5p26. 

141.  Creswell JW. Research design: Qualitative, quantitative, and mixed methods approaches. 

London: SAGE Publications; 2009.  

142.  Guba EG, Lincoln YS. Competing paradigms in qualitative research. In: Handbook of 

qualitative research. Thousand Oaks, CA, US: Sage Publications, Inc; 1994. p. 105–117.  

143.  Patel S. The Research Paradigm in simple language. 

http://salmapatel.co.uk/academia/the-research-paradigm-methodology-epistemology-

and-ontology-explained-in-simple-language/ [Accessed 2nd February 2022]. 

144.  Braun V, Clarke V. Thematic analysis: a practical guide. London: SAGE Publications; 

2022.  

145.  Rehman AA, Alharthi K. An introduction to research paradigms. International Journal of 

Educational Investigations. 2016;3(8): 51–59. 

http://www.ijeionline.com/attachments/article/57/IJEI.Vol.3.No.8.05.pdf 

146.  Pickard AJ. Major research paradigms. In: Research Methods in Information. Cambridge 

University Press; 2018. p. 5–24. https://doi.org/10.29085/9781783300235.004. 

147.  Creswell JW, Clark VLP. Designing and Conducting Mixed Methods Research. London: 

SAGE Publications; 2018.  

148.  Johnson RB, Onwuegbuzie AJ. Mixed Methods Research: A Research Paradigm Whose 

Time Has Come. Educational Researcher. 2004;33(7): 14–26. 

https://doi.org/10.3102/0013189X033007014. 

149.  Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. A new 

framework for developing and evaluating complex interventions: update of Medical 

Research Council guidance. BMJ. 2021;374. https://doi.org/10.1136/BMJ.N2061. 

150.  Kimmons R. Mixed Methods: How does one go about doing good mixed methods 

research? In: Education Research. EdTech Books; 2022. 

https://edtechbooks.org/education_research/mixed_methods 

151.  Deverka PA, Lavallee DC, Desai PJ, Esmail LC, Ramsey SD, Veenstra DL, et al. 

Stakeholder participation in comparative effectiveness research: defining a framework 



List of References 

345 

for effective engagement. Journal of comparative effectiveness research. 2012;1(2): 181. 

https://doi.org/10.2217/CER.12.7. 

152.  Wicks P, Richards T, Denegri S, Godlee F. Patients’ roles and rights in research. BMJ. 

2018;362. https://doi.org/10.1136/BMJ.K3193. 

153.  National Institute for Health and Care Research Centre for Engagement and 

Dissemination. Briefing notes for researchers - public involvement in NHS, health and 

social care research. 2021 [Accessed 27th June 2022]. 

https://www.learningforinvolvement.org.uk/wp-content/uploads/2021/04/Briefing-

Notes-for-Researchers-2022.pdf [Accessed 27th June 2022]. 

154.  Hughes M, Duffy C. Public involvement in health and social sciences research: A concept 

analysis. Health Expectations. 2018;21(6): 1183–1190. 

https://doi.org/10.1111/HEX.12825. 

155.  Ostrom E. Crossing the great divide: Coproduction, synergy, and development. World 

Development. 1996;24(6): 1073–1087. https://doi.org/10.1016/0305-750X(96)00023-X. 

156.  Think Local Act Personal and the National Co-production Advisory Group. Ladder of co-

production. https://www.thinklocalactpersonal.org.uk/Latest/Co-production-The-

ladder-of-co-production/ 

157.  Osborne SP, Radnor Z, Strokosch K. Co-Production and the Co-Creation of Value in 

Public Services: A suitable case for treatment? Public Management Review. 2016;18(5): 

639–653. https://doi.org/10.1080/14719037.2015.1111927. 

158.  Boyle D, Harris M. The challenge of co-production. https://www.nesta.org.uk/report/the-

challenge-of-co-production/ [Accessed 16th January 2024]. 

159.  Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. Framework for 

the development and evaluation of complex interventions: gap analysis, workshop and 

consultation-informed update. Health Technology Assessment. 2021;25(57): 1–132. 

https://doi.org/10.3310/hta25570. 

160.  Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P, Spiegelhalter D, et al. 

Framework for design and evaluation of complex interventions to improve health. BMJ. 

2000;321(7262): 694–696. https://doi.org/10.1136/BMJ.321.7262.694. 

161.  Craig P, Dieppe P, Macintyre S, Mitchie S, Nazareth I, Petticrew M. Developing and 

evaluating complex interventions: The new Medical Research Council guidance. BMJ. 

2008. p. 979–983. https://doi.org/10.1136/bmj.a1655. 



List of References 

346 

162.  Hoddinott P. A new era for intervention development studies. Pilot and Feasibility 

Studies. 2015;1(1): 36. https://doi.org/10.1186/s40814-015-0032-0. 

163.  Yardley L, Morrison L, Bradbury K, Muller I. The person-based approach to intervention 

development: Application to digital health-related behavior change interventions. Journal 

of Medical Internet Research. 2015;17(1): e30. https://doi.org/10.2196/jmir.4055. 

164.  O’Cathain A, Croot L, Sworn K, Duncan E, Rousseau N, Turner K, et al. Taxonomy of 

approaches to developing interventions to improve health: a systematic methods 

overview. Pilot and Feasibility Studies. 2019;5(1): 41. https://doi.org/10.1186/s40814-

019-0425-6. 

165.  Medical Research Council. A framework for the development and evaluation of RCTs for 

complex interventions to improve health. London: MRC; 2000.  

166.  Medical Research Council. Developing and evaluating complex interventions. London: 

MRC; 2006.  

167.  Bleijenberg N, de Man-van Ginkel JM, Trappenburg JCA, Ettema RGA, Sino CG, Heim N, et 

al. Increasing value and reducing waste by optimizing the development of complex 

interventions: Enriching the development phase of the Medical Research Council (MRC) 

Framework. International Journal of Nursing Studies. 2018;79: 86–93. 

https://doi.org/10.1016/j.ijnurstu.2017.12.001. 

168.  Levati S, Campbell P, Frost R, Dougall N, Wells M, Donaldson C, et al. Optimisation of 

complex health interventions prior to a randomised controlled trial: a scoping review of 

strategies used. Pilot and Feasibility Studies. 2016;2(1): 17. 

https://doi.org/10.1186/s40814-016-0058-y. 

169.  O’Cathain A, Croot L, Duncan E, Rousseau N, Sworn K, Turner KM, et al. Guidance on 

how to develop complex interventions to improve health and healthcare. BMJ Open. 

2019;9(8): e029954. https://doi.org/10.1136/bmjopen-2019-029954. 

170.  Escoffery C, Lebow-Skelley E, Haardoerfer R, Boing E, Udelson H, Wood R, et al. A 

systematic review of adaptations of evidence-based public health interventions globally. 

Implementation Science. 2018;13(1): 125. https://doi.org/10.1186/s13012-018-0815-9. 

171.  National Institute for Health and Care Research. Glossary. 

https://www.nihr.ac.uk/glossary?letter=I&postcategory=-1 [Accessed 11th April 2022]. 

172.  Eccles MP, Mittman BS. Welcome to implementation science. Implementation Science. 

2006;1(1): 1–3. https://doi.org/10.1186/1748-5908-1-1/METRICS. 



List of References 

347 

173.  Grimshaw JM, Eccles MP, Lavis JN, Hill SJ, Squires JE. Knowledge translation of research 

findings. Implementation Science. 2012;7(1): 50. https://doi.org/10.1186/1748-5908-7-

50. 

174.  Smith A, Parkes J, Patel J, Thayakaran R, Buchanan R. O5 A primary care liver pathway 

reduces referrals to hepatology outpatient clinics – a controlled interrupted time series 

analysis. Gut. 2023;72: A4–A5. https://doi.org/10.1136/gutjnl-2023-BASL.5. 

175.  Srivastava A, Gailer R, Tanwar S, Trembling P, Parkes J, Rodger A, et al. Prospective 

evaluation of a primary care referral pathway for patients with non-alcoholic fatty liver 

disease. Journal of Hepatology. 2019;71(2): 371–378. 

https://doi.org/10.1016/j.jhep.2019.03.033. 

176.  Kjaergaard M, Lindvig KP, Thorhauge KH, Andersen P, Hansen JK, Kastrup N, et al. Using 

the ELF test, FIB-4 and NAFLD fibrosis score to screen the population for liver disease. 

Journal of Hepatology. 2023;79(2): 277–286. https://doi.org/10.1016/J.JHEP.2023.04.002. 

177.  Craig P, Cooper C, Gunnell D, Haw S, Lawson K, Macintyre S, et al. Using natural 

experiments to evaluate population health interventions: guidance for producers and 

users of evidence. 2012. https://www.ukri.org/wp-content/uploads/2021/11/NERC-

301121-NaturalExperimentsGuidance.pdf 

178.  Craig P, Cooper C, Gunnell D, Haw S, Lawson K, Macintyre S, et al. Using natural 

experiments to evaluate population health interventions: new Medical Research Council 

guidance. Journal of Epidemiology and Community Health. 2012;66(12): 1182–1186. 

https://doi.org/10.1136/jech-2011-200375. 

179.  de Vocht F, Katikireddi SV, McQuire C, Tilling K, Hickman M, Craig P. Conceptualising 

natural and quasi experiments in public health. BMC Medical Research Methodology. 

2021;21(1): 32. https://doi.org/10.1186/s12874-021-01224-x. 

180.  Shadish WR, Cook TD, Campbell DT. Experimental and quasi-experimental designs for 

generalized causal inference. Boston: Houghton, Mifflin and Company; 2002.  

181.  Waddington H, Aloe AM, Becker BJ, Djimeu EW, Hombrados JG, Tugwell P, et al. Quasi-

experimental study designs series—paper 6: risk of bias assessment. Journal of Clinical 

Epidemiology. 2017;89: 43–52. https://doi.org/10.1016/j.jclinepi.2017.02.015. 

182.  Morris SS, Olinto P, Flores R, Nilson EAF, Figueiró AC. Conditional cash transfers are 

associated with a small reduction in the rate of weight gain of preschool children in 



List of References 

348 

Northeast Brazil. Journal of Nutrition. 2004;134(9): 2336–2341. 

https://doi.org/10.1093/jn/134.9.2336. 

183.  Craig P, Katikireddi SV, Leyland A, Popham F. Natural Experiments: An Overview of 

Methods, Approaches, and Contributions to Public Health Intervention Research. Annual 

Review of Public Health. 2017;38: 39–56. https://doi.org/10.1146/annurev-publhealth-

031816-044327. 

184.  Jandoc R, Burden AM, Mamdani M, Lévesque LE, Cadarette SM. Interrupted time series 

analysis in drug utilization research is increasing: systematic review and 

recommendations. Journal of Clinical Epidemiology. 2015;68(8): 950–956. 

https://doi.org/10.1016/j.jclinepi.2014.12.018. 

185.  Hategeka C, Ruton H, Karamouzian M, Lynd LD, Law MR. Use of interrupted time series 

methods in the evaluation of health system quality improvement interventions: A 

methodological systematic review. BMJ Global Health. 2020;5(10): 1–13. 

https://doi.org/10.1136/bmjgh-2020-003567. 

186.  Buchanan RM, Smith A, Rowe I. The role of natural experiments in hepatology research: 

filling the gap between clinical trials and service evaluations. Hepatology 

Communications. 2023;7(5). https://doi.org/10.1097/HC9.0000000000000121. 

187.  Brockwell PJ, Davis RA. Introduction to Time Series and Forecasting. Springer 

International Publishing; 2016. https://doi.org/10.1007/978-3-319-29854-2. 

188.  Wagner AK, Soumerai SB, Zhang F, Ross-Degnan D. Segmented regression analysis of 

interrupted time series studies in medication use research. Journal of Clinical Pharmacy 

and Therapeutics. 2002;27(4): 299–309. https://doi.org/10.1046/j.1365-

2710.2002.00430.x. 

189.  Lopez Bernal J, Cummins S, Gasparrini A. Interrupted time series regression for the 

evaluation of public health interventions: a tutorial. International Journal of Epidemiology. 

2016;46(1): 348–355. https://doi.org/10.1093/ije/dyw098. 

190.  Robinson M, Mackay D, Giles L, Lewsey J, Richardson E, Beeston C. Evaluating the 

impact of minimum unit pricing (MUP) on off-trade alcohol sales in Scotland: an 

interrupted time–series study. Addiction. 2021;116(10): 2697–2707. 

https://doi.org/10.1111/add.15478. 



List of References 

349 

191.  Beard E, Marsden J, Brown J, Tombor I, Stapleton J, Michie S, et al. Understanding and 

using time series analyses in addiction research. Addiction. 2019;114(10): 1866–1884. 

https://doi.org/10.1111/add.14643. 

192.  Li L, Cuerden MS, Liu B, Shariff S, Jain AK, Mazumdar M. Three statistical approaches for 

assessment of intervention effects: A primer for practitioners. Risk Management and 

Healthcare Policy. 2021;14: 757–770. https://doi.org/10.2147/RMHP.S275831. 

193.  Hudson J, Fielding S, Ramsay CR. Methodology and reporting characteristics of studies 

using interrupted time series design in healthcare. BMC Medical Research Methodology. 

2019;19(1): 137. https://doi.org/10.1186/s12874-019-0777-x. 

194.  Penfold RB, Zhang F. Use of Interrupted Time Series Analysis in Evaluating Health Care 

Quality Improvements. Academic Pediatrics. 2013;13(6): S38–S44. 

https://doi.org/10.1016/J.ACAP.2013.08.002. 

195.  Turner SL, Karahalios A, Forbes AB, Taljaard M, Grimshaw JM, McKenzie JE. Comparison 

of six statistical methods for interrupted time series studies: empirical evaluation of 190 

published series. BMC Medical Research Methodology. 2021;21(1): 134. 

https://doi.org/10.1186/s12874-021-01306-w. 

196.  Box GEP, Jenkins GM, Reinsel. Gregory, Ljung G. Time Series Analysis Forecasting and 

Control.. 5th ed. Newark: John Wiley & Sons; 2015.  

197.  Biglan A, Ary D, Wagenaar AC. The value of interrupted time-series experiments for 

community intervention research. Prevention science. 2000;1(1): 31–49. 

https://doi.org/10.1023/a:1010024016308. 

198.  Lopez Bernal J, Cummins S, Gasparrini A. The use of controls in interrupted time series 

studies of public health interventions. International Journal of Epidemiology. 2018;47(6): 

2082–2093. https://doi.org/10.1093/ije/dyy135. 

199.  Schaffer AL, Dobbins TA, Pearson SA. Interrupted time series analysis using 

autoregressive integrated moving average (ARIMA) models: a guide for evaluating large-

scale health interventions. BMC Medical Research Methodology. 2021;21(1): 1–12. 

https://doi.org/10.1186/s12874-021-01235-8. 

200.  Ramsay CR, Matowe L, Grilli R, Grimshaw JM, Thomas RE. Interrupted time series designs 

in health technology assessment: lessons from two systematic reviews of behavior 

change strategies. International journal of technology assessment in health care. 

2003;19(4): 613–623. https://doi.org/10.1017/s0266462303000576. 



List of References 

350 

201.  Zhang F, Wagner AK, Ross-Degnan D. Simulation-based power calculation for designing 

interrupted time series analyses of health policy interventions. Journal of Clinical 

Epidemiology. 2011;64(11): 1252–1261. https://doi.org/10.1016/j.jclinepi.2011.02.007. 

202.  NHS England and NHS Improvement. Monthly Hospital Activity Data. 

https://www.england.nhs.uk/statistics/statistical-work-areas/hospital-activity/monthly-

hospital-activity/mar-data/ [Accessed 10th January 2024]. 

203.  Bhaskaran K, Gasparrini A, Hajat S, Smeeth L, Armstrong B. Time series regression 

studies in environmental epidemiology. International Journal of Epidemiology. 

2013;42(4): 1187. https://doi.org/10.1093/IJE/DYT092. 

204.  Bottomley C, Scott JAG, Isham V. Analysing Interrupted Time Series with a Control. 

Epidemiologic Methods. 2019;8(1): 1–10. https://doi.org/10.1515/em-2018-0010. 

205.  Lopez Bernal JA, Lu CY, Gasparrini A, Cummins S, Wharham JF, Soumerai SB. 

Association between the 2012 Health and Social Care Act and specialist visits and 

hospitalisations in England: A controlled interrupted time series analysis. Sheikh A (ed.) 

PLOS Medicine. 2017;14(11): e1002427. https://doi.org/10.1371/journal.pmed.1002427. 

206.  Lopez Bernal JA, Gasparrini A, Artundo CM, McKee M. The effect of the late 2000s 

financial crisis on suicides in Spain: An interrupted time-series analysis. European 

Journal of Public Health. 2013;23(5): 732–736. https://doi.org/10.1093/eurpub/ckt083. 

207.  Mansour D, Grapes A, Herscovitz M, Cassidy P, Vernazza J, Broad A, et al. Embedding 

assessment of liver fibrosis into routine diabetic review in primary care. JHEP Reports. 

2021;3(4). https://doi.org/10.1016/j.jhepr.2021.100293. 

208.  Davyduke T, Tandon P, Al‐Karaghouli M, Abraldes JG, Ma MM. Impact of Implementing a 

“FIB‐4 First” Strategy on a Pathway for Patients With NAFLD Referred From Primary Care. 

Hepatology Communications. 2019;3(10): 1322–1333. 

https://doi.org/10.1002/hep4.1411. 

209.  Linden A. Conducting Interrupted Time-series Analysis for Single- and Multiple-group 

Comparisons. The Stata Journal: Promoting communications on statistics and Stata. 

2015;15(2): 480–500. https://doi.org/10.1177/1536867X1501500208. 

210.  Grant A, Bugge C, Wells M. Designing process evaluations using case study to explore the 

context of complex interventions evaluated in trials. Trials. 2020;21(1): 1–10. 

https://doi.org/10.1186/s13063-020-04880-4. 



List of References 

351 

211.  Lopez Bernal J, Soumerai S, Gasparrini A. A methodological framework for model 

selection in interrupted time series studies. Journal of Clinical Epidemiology. 2018;103: 

82–91. https://doi.org/10.1016/j.jclinepi.2018.05.026. 

212.  Smith A, Buchanan R, Parkes J, Stone H, Tan QY, Ibrahim K. Barriers and facilitators 

experienced in delivering alcohol screening and brief interventions in community 

pharmacy: a qualitative evidence synthesis. International Journal of Pharmacy Practice. 

2023; 1–16. https://doi.org/10.1093/ijpp/riad071. 

213.  O’Donnell A, Anderson P, Newbury-Birch D, Schulte B, Schmidt C, Reimer J, et al. The 

impact of brief alcohol interventions in primary healthcare: A systematic review of 

reviews. Alcohol and Alcoholism. 2014;49(1): 66–78. 

https://doi.org/10.1093/alcalc/agt170. 

214.  Brown J, West R, Angus C, Beard E, Brennan A, Drummond C, et al. Comparison of brief 

interventions in primary care on smoking and excessive alcohol consumption: A 

population survey in England. British Journal of General Practice. 2016;66(642): e1–e9. 

https://doi.org/10.3399/bjgp16X683149. 

215.  Chan PS fong, Fang Y, Wong MC sang, Huang J, Wang Z, Yeoh EK. Using Consolidated 

Framework for Implementation Research to investigate facilitators and barriers of 

implementing alcohol screening and brief intervention among primary care health 

professionals: a systematic review. Implementation Science. 2021;16(1): 1–40. 

https://doi.org/10.1186/s13012-021-01170-8. 

216.  Rosário F, Santos MI, Angus K, Pas L, Ribeiro C, Fitzgerald N. Factors influencing the 

implementation of screening and brief interventions for alcohol use in primary care 

practices: a systematic review using the COM-B system and Theoretical Domains 

Framework. Implementation Science. 2021;16(1): 6. https://doi.org/10.1186/s13012-

020-01073-0. 

217.  Derges J, Kidger J, Fox F, Campbell R, Kaner E, Hickman M. Alcohol screening and brief 

interventions for adults and young people in health and community-based settings: a 

qualitative systematic literature review. BMC Public Health. 2017;17(1): 562. 

https://doi.org/10.1186/s12889-017-4476-4. 

218.  Johnson M, Jackson R, Guillaume L, Meier P, Goyder E. Barriers and facilitators to 

implementing screening and brief intervention for alcohol misuse: A systematic review of 

qualitative evidence. Journal of Public Health. 2011;33(3): 412–421. 

https://doi.org/10.1093/pubmed/fdq095. 



List of References 

352 

219.  Flemming K, Booth A, Garside R, Tunçalp Ö, Noyes J. Qualitative evidence synthesis for 

complex interventions and guideline development: clarification of the purpose, designs 

and relevant methods. BMJ Global Health. 2019;4: e000882. 

https://doi.org/10.1136/bmjgh-2018-000882. 

220.  Flemming K, Noyes J. Qualitative Evidence Synthesis: Where Are We at? International 

Journal of Qualitative Methods. 2021;20: 1–13. 

https://doi.org/10.1177/1609406921993276. 

221.  Hannes K, Lockwood C. Synthesizing qualitative research: choosing the right approach. 

John Wiley & Sons; 2011.  

222.  Noyes J, Booth A, Cargo M, Flemming K, Garside R, Hannes K, et al. Cochrane Qualitative 

and Implementation Methods Group guidance series—paper 1: introduction. Journal of 

Clinical Epidemiology. 2018;97: 35–38. https://doi.org/10.1016/j.jclinepi.2017.09.025. 

223.  Barnett-Page E, Thomas J. Methods for the synthesis of qualitative research: a critical 

review. BMC Medical Research Methodology. 2009;9(1): 59. 

https://doi.org/10.1186/1471-2288-9-59. 

224.  Thomas J, Harden A. Methods for the thematic synthesis of qualitative research in 

systematic reviews. BMC Medical Research Methodology 2008 8:1. 2008;8(1): 1–10. 

https://doi.org/10.1186/1471-2288-8-45. 

225.  Ritchie J, Lewis J. Qualitative Research Practice. A Guide for Social Science Students and 

Researchers. London: SAGE Publications; 2003.  

226.  Brunton G, Oliver S, Thomas J. Innovations in framework synthesis as a systematic review 

method. Research Synthesis Methods. 2020;11(3): 316–330. 

https://doi.org/10.1002/jrsm.1399. 

227.  Booth A, Noyes J, Flemming K, Gerhardus A, Wahlster P, Van Der Wilt GJ, et al. Guidance 

on choosing qualitative evidence synthesis methods for use in health technology 

assessments of complex interventions. Integrate-HTA. http://www.integrate-

hta.eu/downloads/ [Accessed 10th August 2021]. 

228.  Booth A, Noyes J, Flemming K, Gerhardus A, Wahlster P, van der Wilt GJ, et al. Structured 

methodology review identified seven (RETREAT) criteria for selecting qualitative evidence 

synthesis approaches. Journal of Clinical Epidemiology. 2018;99: 41–52. 

https://doi.org/10.1016/j.jclinepi.2018.03.003. 



List of References 

353 

229.  Smith A, Stone H, Tan QY, Buchanan R, Parkes J, Ibrahim K. PROTOCOL Barriers and 

facilitators to implementing alcohol screening and brief intervention in community 

pharmacy: a qualitative evidence synthesis. PROSPERO 2021 CRD42021284130. 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=284130 [Accessed 

14th April 2022]. 

230.  Booth A. Clear and present questions: formulating questions for evidence based 

practice. Cleyle S (ed.) Library Hi Tech. 2006;24(3): 355–368. 

https://doi.org/10.1108/07378830610692127. 

231.  Centre of Reviews and Dissemination. Systematic Reviews: CRD’s guidance for 

undertaking reviews in health care. CRD, University of York; 2009. 

https://www.york.ac.uk/crd/guidance/ [Accessed 14th April 2022]. 

232.  Department of Health. A Vision for Pharmacy in the New NHS. 2003 [Accessed 22nd 

September 2021]. http://data.parliament.uk/DepositedPapers/Files/DEP2009-

0485/DEP2009-0485.pdf [Accessed 22nd September 2021]. 

233.  Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a web and mobile app for 

systematic reviews. Systematic Reviews. 2016;5(1): 210. https://doi.org/10.1186/s13643-

016-0384-4. 

234.  Noyes J, Booth A, Flemming K, Garside R, Harden A, Lewin S, et al. Cochrane Qualitative 

and Implementation Methods Group guidance series—paper 3: methods for assessing 

methodological limitations, data extraction and synthesis, and confidence in synthesized 

qualitative findings. Journal of Clinical Epidemiology. 2018;97: 49–58. 

https://doi.org/10.1016/j.jclinepi.2017.06.020. 

235.  Munthe-Kaas HM, Glenton C, Booth A, Noyes J, Lewin S. Systematic mapping of existing 

tools to appraise methodological strengths and limitations of qualitative research: first 

stage in the development of the CAMELOT tool. BMC Medical Research Methodology. 

2019;19(1): 113. https://doi.org/10.1186/s12874-019-0728-6. 

236.  Carroll C, Booth A. Quality assessment of qualitative evidence for systematic review and 

synthesis: Is it meaningful, and if so, how should it be performed? Research Synthesis 

Methods. 2015;6(2): 149–154. https://doi.org/10.1002/JRSM.1128. 

237.  Critical Appraisal Skills Programme. CASP Qualitative Checklist. https://casp-

uk.net/casp-tools-checklists/ [Accessed 10th May 2021]. 



List of References 

354 

238.  Michie S, van Stralen MM, West R. The behaviour change wheel: A new method for 

characterising and designing behaviour change interventions. Implementation Science. 

2011;6(1): 42. https://doi.org/10.1186/1748-5908-6-42. 

239.  West R, Michie S. A brief introduction to the COM-B Model of behaviour and the PRIME 

Theory of motivation. Qeios. 2020; https://doi.org/10.32388/WW04E6.2. 

240.  Public Health England. Achieving behaviour change: A guide for local government and 

partners. 2019. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachm

ent_data/file/875385/PHEBI_Achieving_Behaviour_Change_Local_Government.pdf 

241.  Michie S, Atkins L, West R. The behaviour change wheel: a guide to designing 

interventions. Silverback Publishing; 2014.  

242.  Michie S. Making psychological theory useful for implementing evidence based practice: 

a consensus approach. Quality and Safety in Health Care. 2005;14(1): 26–33. 

https://doi.org/10.1136/qshc.2004.011155. 

243.  Cane J, O’Connor D, Michie S. Validation of the theoretical domains framework for use in 

behaviour change and implementation research. Implementation Science. 2012;7(1): 37. 

https://doi.org/10.1186/1748-5908-7-37. 

244.  Atkins L, Francis J, Islam R, O’Connor D, Patey A, Ivers N, et al. A guide to using the 

Theoretical Domains Framework of behaviour change to investigate implementation 

problems. Implementation Science. 2017;12(1): 1–18. https://doi.org/10.1186/s13012-

017-0605-9. 

245.  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The 

PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 

2021;372: n71. https://doi.org/10.1136/bmj.n71. 

246.  Dare J, Wilkinson C, Garlepp M, Lo J, Allsop S. Community pharmacists require additional 

support to develop capacity in delivering alcohol-related health information to older 

adults. International Journal of Pharmacy Practice. 2017;25(4): 301–310. 

https://doi.org/10.1111/ijpp.12319. 

247.  Jamie K, Oliver EJ, Paterson A, Whittlesea C. Discussing alcohol in medicines use 

reviews: experiences of patients in a community pharmacy context. International Journal 

of Pharmacy Practice. 2019;27(3): 318–321. https://doi.org/10.1111/IJPP.12492. 



List of References 

355 

248.  Mackridge AJ, Krska J, Stokes EC, Heim D. Towards improving service delivery in 

screening and intervention services in community pharmacies: a case study of an alcohol 

IBA service. Journal of Public Health. 2016;38(1): 92–98. 

https://doi.org/10.1093/pubmed/fdv010. 

249.  Hall N, Mooney JD, Sattar Z, Ling J. Extending alcohol brief advice into non-clinical 

community settings: a qualitative study of experiences and perceptions of delivery staff. 

BMC Health Services Research. 2019;19(1): 11. https://doi.org/10.1186/s12913-018-

3796-0. 

250.  Quirk A, MacNeil V, Dhital R, Whittlesea C, Norman I, McCambridge J. Qualitative 

process study of community pharmacist brief alcohol intervention effectiveness trial: 

Can research participation effects explain a null finding? Drug and Alcohol Dependence. 

2016;161: 36–41. https://doi.org/10.1016/j.drugalcdep.2016.01.023. 

251.  Hindi AMK, Schafheutle EI, Jacobs S. Patient and public perspectives of community 

pharmacies in the United Kingdom: A systematic review. Health Expectations. 

2018;21(2): 409–428. https://doi.org/10.1111/hex.12639. 

252.  Moecker R, Terstegen T, Haefeli WE, Seidling HM. The influence of intervention 

complexity on barriers and facilitators in the implementation of professional pharmacy 

services – A systematic review. Research in Social and Administrative Pharmacy. 

2021;17(10): 1651–1662. https://doi.org/10.1016/j.sapharm.2021.01.013. 

253.  Alonso-Perales MDM, Lasheras B, Beitia G, Beltrán I, Marcos B, Núñez-Córdoba JM. 

Barriers to promote cardiovascular health in community pharmacies: A systematic 

review. Health Promotion International. 2017;32(3): 535–548. 

https://doi.org/10.1093/heapro/dav098. 

254.  Agomo CO, Ogunleye J, Portlock J. A survey to identify barriers in the public health role of 

community pharmacists. Journal of Pharmaceutical Health Services Research. 

2016;7(4): 253–261. https://doi.org/10.1111/jphs.12153. 

255.  Sheridan J, Wheeler A, Chen LJH, Huang ACY, Leung INY, Tien KYC. Screening and brief 

interventions for alcohol: Attitudes, knowledge and experience of community 

pharmacists in Auckland, New Zealand. Drug and Alcohol Review. 2008;27(4): 380–387. 

https://doi.org/10.1080/09595230802093760. 

256.  Fitzgerald N, Watson H, McCaig D, Stewart D. Developing and evaluating training for 

community pharmacists to deliver interventions on alcohol issues. Pharmacy world & 

science: PWS. 2009;31(2): 149–153. https://doi.org/10.1007/s11096-009-9284-1. 



List of References 

356 

257.  McCaig D, Fitzgerald N, Stewart D. Provision of advice on alcohol use in community 

pharmacy: a cross-sectional survey of pharmacists’ practice, knowledge, views and 

confidence. International Journal of Pharmacy Practice. 2011;19(3): 171–178. 

https://doi.org/10.1111/j.2042-7174.2011.00111.x. 

258.  Dhital R, Whittlesea CM, Milligan P, Khan NS, Norman IJ. The impact of training and 

delivering alcohol brief intervention on the knowledge and attitudes of community 

pharmacists: A before and after study. Drug and Alcohol Review. 2013;32(2): 147–156. 

https://doi.org/10.1111/j.1465-3362.2012.00513.x. 

259.  Fitzgerald N, Youngson E, Cunningham S, Watson M, Stewart D. Support for community 

pharmacy-based alcohol interventions: a Scottish general public survey. Public Health. 

2015;129(11): 1431–1438. https://doi.org/10.1016/j.puhe.2015.07.005. 

260.  Horsfield E, Sheridan J, Anderson C. What do community pharmacists think about 

undertaking screening and brief interventions with problem drinkers? Results of a 

qualitative study in New Zealand and England. International Journal of Pharmacy 

Practice. 2011;19(3): 192–200. https://doi.org/10.1111/j.2042-7174.2011.00112.x. 

261.  Saramunee K, Krska J, Mackridge A, Richards J, Suttajit S, Phillips-Howard P. How to 

enhance public health service utilization in community pharmacy?: General public and 

health providers’ perspectives. Research in Social and Administrative Pharmacy. 

2014;10(2): 272–284. https://doi.org/10.1016/j.sapharm.2012.05.006. 

262.  Anderson C, Blenkinsopp A, Armstrong M. Feedback from community pharmacy users on 

the contribution of community pharmacy to improving the public’s health: A systematic 

review of the peer reviewed and non-peer reviewed literature 1990-2002. Health 

Expectations. 2004;7(3): 191–202. https://doi.org/10.1111/J.1369-7625.2004.00274.X. 

263.  Hattingh HL, Emmerton L, Ng Cheong Tin P, Green C. Utilization of community pharmacy 

space to enhance privacy: a qualitative study. Health Expectations. 2016;19(5): 1098–

1110. https://doi.org/10.1111/hex.12401. 

264.  Booth A, Lewin S, Glenton C, Munthe-Kaas H, Toews I, Noyes J, et al. Applying GRADE-

CERQual to qualitative evidence synthesis findings–paper 7: understanding the potential 

impacts of dissemination bias. Implementation Science. 2018;13(S1): 12. 

https://doi.org/10.1186/s13012-017-0694-5. 

265.  Petticrew M, Egan M, Thomson H, Hamilton V, Kunkler R, Roberts H. Publication bias in 

qualitative research: what becomes of qualitative research presented at conferences? 



List of References 

357 

Journal of Epidemiology & Community Health. 2008;62(6): 552–554. 

https://doi.org/10.1136/JECH.2006.059394. 

266.  Booth A. Searching for qualitative research for inclusion in systematic reviews: A 

structured methodological review. Systematic Reviews. 2016;5(1): 1–23. 

https://doi.org/10.1186/s13643-016-0249-x. 

267.  Smith A, Buchanan RM, Parkes J, Ibrahim K. Exploring a role for community pharmacists 

in the identification of alcohol-related liver disease: a qualitative interview study with 

professionals, patients, and the public. Alcohol and Alcoholism. 2024;59(6). 

https://doi.org/10.1093/alcalc/agae069. 

268.  Campbell S, Greenwood M, Prior S, Shearer T, Walkem K, Young S, et al. Purposive 

sampling: complex or simple? Research case examples. Journal of Research in Nursing. 

2020;25(8): 652–661. https://doi.org/10.1177/1744987120927206. 

269.  Roerecke M, Vafaei A, Hasan OSM, Chrystoja BR, Cruz M, Lee R, et al. Alcohol 

Consumption and Risk of Liver Cirrhosis: A Systematic Review and Meta-Analysis. The 

American journal of gastroenterology. 2019;114(10): 1574–1586. 

https://doi.org/10.14309/ajg.0000000000000340. 

270.  Robinson OC. Sampling in Interview-Based Qualitative Research: A Theoretical and 

Practical Guide. Qualitative Research in Psychology. 2014;11(1): 25–41. 

https://doi.org/10.1080/14780887.2013.801543. 

271.  Braun V, Clarke V. To saturate or not to saturate? Questioning data saturation as a useful 

concept for thematic analysis and sample-size rationales. Qualitative Research in Sport, 

Exercise and Health. 2021;13(2): 201–216. 

https://doi.org/10.1080/2159676X.2019.1704846. 

272.  Malterud K, Siersma VD, Guassora AD. Sample Size in Qualitative Interview Studies: 

Guided by Information Power. Qualitative Health Research. 2016;26(13): 1753–1760. 

https://doi.org/10.1177/1049732315617444. 

273.  Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. Purposeful 

Sampling for Qualitative Data Collection and Analysis in Mixed Method Implementation 

Research. Administration and Policy in Mental Health and Mental Health Services 

Research. 2015;42(5): 533–544. https://doi.org/10.1007/s10488-013-0528-y. 



List of References 

358 

274.  Braun V, Clarke V. What can “thematic analysis” offer health and wellbeing researchers? 

International Journal of Qualitative Studies on Health and Well-being. 2014;9(1): 26152. 

https://doi.org/10.3402/qhw.v9.26152. 

275.  Probst C, Manthey J, Martinez A, Rehm J. Alcohol use disorder severity and reported 

reasons not to seek treatment: a cross-sectional study in European primary care 

practices. Substance abuse treatment, prevention, and policy. 2015;10(1): 32. 

https://doi.org/10.1186/s13011-015-0028-z. 

276.  Simpson CA, Tucker JA. Temporal sequencing of alcohol-related problems, problem 

recognition, and help-seeking episodes. Addictive Behaviors. 2002;27(5): 659–674. 

https://doi.org/10.1016/S0306-4603(01)00200-3. 

277.  Naughton F, Alexandrou E, Dryden S, Bath J, Giles M. Understanding treatment delay 

among problem drinkers: What inhibits and facilitates help-seeking? Drugs: Education, 

Prevention and Policy. 2013;20(4): 297–303. 

https://doi.org/10.3109/09687637.2012.745121. 

278.  British Liver Trust. British Liver Trust - Public Polling. 

https://17xpvwx1p0y4h.cdn.shift8web.com/wp-content/uploads/British-Liver-

Trust_Public-Omnibus_2017_Headline-Report.pdf [Accessed 20th November 2023]. 

279.  Wallhed Finn S, Bakshi AS, Andréasson S. Alcohol Consumption, Dependence, and 

Treatment Barriers: Perceptions Among Nontreatment Seekers with Alcohol 

Dependence. Substance Use & Misuse. 2014;49(6): 762–769. 

https://doi.org/10.3109/10826084.2014.891616. 

280.  O’Donnell A, Abidi L, Brown J, Karlsson N, Nilsen P, Roback K, et al. Beliefs and attitudes 

about addressing alcohol consumption in health care: a population survey in England. 

BMC Public Health. 2018;18(1): 391. https://doi.org/10.1186/s12889-018-5275-2. 

281.  Rapley T, May C, Kaner E. Still a difficult business? Negotiating alcohol-related problems 

in general practice consultations. Social Science and Medicine. 2006;63: 2418–2428. 

https://doi.org/10.1016/j.socscimed.2006.05.025. 

282.  Khadjesari Z, Stevenson F, Toner P, Linke S, Milward J, Murray E. ‘I’m not a real boozer’: A 

qualitative study of primary care patients’ views on drinking and its consequences. 

Journal of Public Health (United Kingdom). 2019;41(2): E185–E191. 

https://doi.org/10.1093/pubmed/fdy067. 



List of References 

359 

283.  Valentino AS, Eddy E, Woods Z, Wilken L. Pharmacist Provided Spirometry Services: A 

Scoping Review. Integrated Pharmacy Research & Practice. 2021;10: 93. 

https://doi.org/10.2147/IPRP.S248705. 

284.  Gourlay A, Sutherland C, Radley A. Point-of-Care testing of HbA1c levels in community 

settings for people with established diabetes or people at risk of developing diabetes: A 

systematic review and meta-analysis. Primary Care Diabetes. 2023; 

https://doi.org/10.1016/J.PCD.2023.10.011. 

285.  Westerdahl E, Engman KO, Arne M, Larsson M. Spirometry to increase smoking cessation 

rate: A systematic review. Tobacco Induced Diseases. 2019;17(April). 

https://doi.org/10.18332/TID/106090. 

286.  Krass I, Mitchell B, Clarke P, Brillant M, Dienaar R, Hughes J, et al. Pharmacy diabetes 

care program: Analysis of two screening methods for undiagnosed type 2 diabetes in 

Australian community pharmacy. Diabetes Research and Clinical Practice. 2007;75(3): 

339–347. https://doi.org/10.1016/j.diabres.2006.06.022. 

287.  Hindi AMK, Jacobs S, Schafheutle EI. Solidarity or dissonance? A systematic review of 

pharmacist and GP views on community pharmacy services in the UK. Health & social 

care in the community. 2019;27(3): 565–598. https://doi.org/10.1111/hsc.12618. 

288.  Lindsey L, Husband A, Steed L, Walton R, Todd A. Helpful advice and hidden expertize: 

pharmacy users’ experiences of community pharmacy accessibility. Journal of Public 

Health. 2016;39(3): 609–615. https://doi.org/10.1093/pubmed/fdw089. 

289.  Iacobucci G. GPs are at “breaking point” and in need of respite, leaders warn. BMJ. 

2021;373: n1139. https://doi.org/10.1136/BMJ.N1139. 

290.  Korstjens I, Moser A. Series: Practical guidance to qualitative research. Part 4: 

Trustworthiness and publishing. European Journal of General Practice. 2018;24(1): 120–

124. https://doi.org/10.1080/13814788.2017.1375092. 

291.  NHS Business Services Authority. Consolidated Pharmaceutical List. 

https://opendata.nhsbsa.net/dataset/consolidated-pharmaceutical-list [Accessed 10th 

June 2024]. 

292.  Duxbury K, Fisher K. Public perceptions of community pharmacy. 

https://www.ipsos.com/en-uk/public-perceptions-community-pharmacy [Accessed 

23rd November 2023]. 



List of References 

360 

293.  Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The 

Behavior Change Technique Taxonomy (v1) of 93 Hierarchically Clustered Techniques: 

Building an International Consensus for the Reporting of Behavior Change Interventions. 

Annals of Behavioral Medicine. 2013;46(1): 81–95. https://doi.org/10.1007/s12160-013-

9486-6. 

294.  Wood CE, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. Applying 

the behaviour change technique (BCT) taxonomy v1: a study of coder training. 

Translational Behavioral Medicine. 2015;5(2): 134–148. https://doi.org/10.1007/S13142-

014-0290-Z. 

295.  Moll S, Wyndham-West M, Mulvale G, Park S, Buettgen A, Phoenix M, et al. Are you really 

doing ‘codesign’? Critical reflections when working with vulnerable populations. BMJ 

Open. 2020;10: 38339. https://doi.org/10.1136/bmjopen-2020-038339. 

296.  Vargas C, Whelan J, Brimblecombe J, Allender S. Co-creation, co-design, co-production 

for public health – a perspective on definition and distinctions. Public Health Research & 

Practice. 2022;32(2): 3222211. https://doi.org/10.17061/phrp3222211. 

297.  Slattery P, Saeri AK, Bragge P. Research co-design in health: a rapid overview of reviews. 

Health Research Policy and Systems. 2020;18(1): 17. https://doi.org/10.1186/s12961-

020-0528-9. 

298.  Social Care Institute for Excellence. Co-production: What it is and how to do it. 2022 

[Accessed 16th January 2024]. https://www.scie.org.uk/files/co-

production/coproduction-what-how.pdf [Accessed 16th January 2024]. 

299.  NSW Government Agency for Clinical Innovation. Patient experience and consumer 

engagement. A guide to build co-design capability. 2019. 

https://aci.health.nsw.gov.au/__data/assets/pdf_file/0013/502240/ACI-Guide-build-

codesign-capability.pdf 

300.  National Institute for Health and Care Research. Guidance on co-producing a research 

project. Southampton; https://www.learningforinvolvement.org.uk/?opportunity=nihr-

guidance-on-co-producing-a-research-project [Accessed 29th June 2022]. 

301.  Donetto S, Pierri P, Tsianakas V, Robert G. Experience-based Co-design and Healthcare 

Improvement: Realizing Participatory Design in the Public Sector. The Design Journal. 

2015;18(2): 227–248. https://doi.org/10.2752/175630615X14212498964312. 



List of References 

361 

302.  Trischler J, Dietrich T, Rundle-Thiele S. Co-design: from expert- to user-driven ideas in 

public service design. Public Management Review. 2019;21(11): 1595–1619. 

https://doi.org/10.1080/14719037.2019.1619810. 

303.  Dietrich T, Trischler J, Schuster L, Rundle-Thiele S. Co-designing services with vulnerable 

consumers. Journal of Service Theory and Practice. 2017;27(3): 663–688. 

https://doi.org/10.1108/JSTP-02-2016-0036. 

304.  Patrício L, Fisk RP. Chapter 10 Creating new services. In: Fisk RP, Russell-Bennett R, 

Harris LC (eds.) Serving Customers: Global Services Marketing Perspectives. Tilde 

University Press; 2013. p. 185–207.  

305.  Carlsen B, Glenton C. What about N? A methodological study of sample-size reporting in 

focus group studies. BMC medical research methodology. 2011;11(26): 26. 

https://doi.org/10.1186/1471-2288-11-26. 

306.  Bender DE, Ewbank D. The focus group as a tool for health research: issues in design and 

analysis. Health transition review. 1994;4(1): 63–80. 

https://www.jstor.org/stable/40652078 

307.  National Institute for Health and Care Research. Payment guidance for researchers and 

professionals | NIHR. https://www.nihr.ac.uk/documents/payment-guidance-for-

researchers-and-professionals/27392#Payment_and_reward [Accessed 27th June 2022]. 

308.  Clegg D, Barker R. CASE method fast-track: a RAD approach. Addison-Wesley; 1994.  

309.  Livingstone KM, Rawstorn JC, Alston L, Partridge SR, Bastian A, Dullaghan K, et al. Co-

design of a personalised digital intervention to improve vegetable intake in adults living in 

Australian rural communities. BMC Public Health. 2024;24(1): 146. 

https://doi.org/10.1186/s12889-024-17641-8. 

310.  Ayyoubzadeh SM, Shirkhoda M, R Niakan Kalhori S, Mohammadzadeh N, Zakerabasali S. 

A Smartphone Remote Monitoring App to Follow Up Colorectal Cancer Survivors: 

Requirement Analysis. JMIR Cancer. 2022;8(1): e18083. https://doi.org/10.2196/18083. 

311.  Murray R, Magendran E, Chander N, Lynch R, O’Neill M, Devane D, et al. Co-design 

workshops to develop evidence synthesis summary formats for use by clinical guideline 

development groups. Systematic Reviews. 2024;13(1): 97. 

https://doi.org/10.1186/s13643-024-02518-z. 



List of References 

362 

312.  Agile Business Consortium. Chapter 10: MoSCoW Prioritisation. In: The DSDM Agile 

Project Framework. DSDM Consortium; 2014. https://www.agilebusiness.org/dsdm-

project-framework/moscow-prioririsation.html [Accessed 5th July 2024]. 

313.  Seda V, Moles RJ, Carter SR, Schneider CR. Assessing the comparative effectiveness of 

implementation strategies for professional services to community pharmacy: A 

systematic review. Research in Social and Administrative Pharmacy. 2022;18(9): 3469–

3483. https://doi.org/10.1016/j.sapharm.2022.03.019. 

314.  Roberts AS, Benrimoj SI, Chen TF, Williams KA, Aslani P. Practice change in community 

pharmacy: Quantification of facilitators. Annals of Pharmacotherapy. 2008;42(6): 861–

868. https://doi.org/10.1345/APH.1K617. 

315.  Weir NM, Newham R, Dunlop E, Bennie M. Factors influencing national implementation 

of innovations within community pharmacy: a systematic review applying the 

Consolidated Framework for Implementation Research. Implementation Science. 

2019;14(1): 21. https://doi.org/10.1186/s13012-019-0867-5. 

316.  Soares IB, Imfeld-Isenegger TL, Makovec UN, Horvat N, Kos M, Arnet I, et al. A survey to 

assess the availability, implementation rate and remuneration of pharmacist-led 

cognitive services throughout Europe. Research in Social and Administrative Pharmacy. 

2020;16(1): 41–47. https://doi.org/10.1016/J.SAPHARM.2019.02.002. 

317.  Chan P, Grindrod KA, Bougher D, Pasutto FM, Wilgosh C, Eberhart G, et al. A Systematic 

Review of Remuneration Systems for Clinical Pharmacy Care Services. Canadian 

Pharmacists Journal. 2008;141(2): 102–112. 

https://doi.org/10.3821/1913701X2008141102ASRORS20CO2. 

318.  Curley LE, Moody J, Gobarani R, Aspden T, Jensen M, McDonald M, et al. Is there potential 

for the future provision of triage services in community pharmacy? Journal of 

Pharmaceutical Policy and Practice. 2016;9(1). https://doi.org/10.1186/s40545-016-

0080-8. 

319.  Willis A, Rivers P, Gray LJ, Davies M, Khunti K. The Effectiveness of Screening for Diabetes 

and Cardiovascular Disease Risk Factors in a Community Pharmacy Setting. PLoS ONE. 

2014;9(4): 91157. https://doi.org/10.1371/journal.pone.0091157. 

320.  Corlett SA, Krska J. Evaluation of NHS Health Checks provided by community 

pharmacies. Journal of Public Health. 2015;38(4): fdv153. 

https://doi.org/10.1093/pubmed/fdv153. 



List of References 

363 

321.  NHS England. NHS England Cancer Programme progress update – Spring 2024. 

https://www.england.nhs.uk/long-read/nhs-england-cancer-programme-progress-

update-spring-2024/ 

322.  Pharmaceutical T. Community pharmacies to start directly referring patients for cancer 

screening from January 2023. Pharmaceutical Journal. 2023;(January): 1–3. 

https://doi.org/10.1211/pj.2022.1.170040. 

323.  Holland-Hart D, McCutchan GM, Quinn-Scoggins HD, Brain K, Hill L, Shanbag S, et al. 

Feasibility and acceptability of a community pharmacy referral service for suspected lung 

cancer symptoms. BMJ Open Respiratory Research. 2021;8(1): 1–10. 

https://doi.org/10.1136/bmjresp-2020-000772. 

324.  Dalgetty R, Miller CB, Dombrowski SU. Examining the theory‐effectiveness hypothesis: A 

systematic review of systematic reviews. British Journal of Health Psychology. 

2019;24(2): 334–356. https://doi.org/10.1111/bjhp.12356. 

325.  Nilsen P. Making sense of implementation theories, models and frameworks. 

Implementation Science. 2015;10(1): 53. https://doi.org/10.1186/s13012-015-0242-0. 

326.  Shenton AK. Strategies for ensuring trustworthiness in qualitative research projects. 

Education for Information. 2004;22(2): 63–75. https://doi.org/10.3233/EFI-2004-22201. 

327.  Olaronke I, Rhoda I, Ishaya G. An Appraisal of Software Requirement Prioritization 

Techniques. Asian Journal of Research in Computer Science. 2018;(July 2019): 1–16. 

https://doi.org/10.9734/ajrcos/2018/v1i124717. 

328.  Karlsen TH, Rutter H, Carrieri P, Zelber-Sagi S, Engebretsen E, Hutchinson S, et al. The 

EASL–Lancet Commission on liver health in Europe: prevention, case-finding, and early 

diagnosis to reduce liver-related mortality. The Lancet. 2024;403(10436): 1522–1524. 

https://doi.org/10.1016/S0140-6736(24)00204-6. 

329.  Subhani M, Knight H, Ryder S, Morling JR. Does Advice Based on Biomarkers of Liver 

Injury or Non-Invasive Tests of Liver Fibrosis Impact High-Risk Drinking Behaviour: A 

Systematic Review With Meta-analysis. Alcohol and Alcoholism. 2021;2021: 1–17. 

https://doi.org/10.1093/alcalc/agaa143. 

330.  Radley A, Tait J, Dillon JF. DOT-C: A cluster randomised feasibility trial evaluating directly 

observed anti-HCV therapy in a population receiving opioid substitute therapy from 

community pharmacy. International Journal of Drug Policy. 2017;47: 126–136. 

https://doi.org/10.1016/j.drugpo.2017.05.042. 



List of References 

364 

331.  Cook C, Reid L, Elsharkawy AM, Radley A, Smith S, McPherson S, et al. The 

implementation of a hepatitis C testing service in community pharmacies: I-COPTIC 

consensus statement. Public Health. 2024;232: 153–160. 

https://doi.org/10.1016/j.puhe.2024.04.017. 

332.  Proctor EK, Powell BJ, McMillen JC. Implementation strategies: Recommendations for 

specifying and reporting. Implementation Science. 2013;8(1): 1–11. 

https://doi.org/10.1186/1748-5908-8-139. 

333.  Hattingh L, Sim TF, Sunderland B, Czarniak P. Successful implementation and provision 

of enhanced and extended pharmacy services. Research in Social and Administrative 

Pharmacy. 2020;16(4): 464–474. https://doi.org/10.1016/J.SAPHARM.2019.06.015. 

334.  Shoemaker SJ, Curran GM, Swan H, Teeter BS, Thomas J. Application of the Consolidated 

Framework for Implementation Research to community pharmacy: A framework for 

implementation research on pharmacy services. Research in Social and Administrative 

Pharmacy. 2017;13(5): 905–913. https://doi.org/10.1016/j.sapharm.2017.06.001. 

335.  Bacci JL, Bigham KA, Dillon-Sumner L, Ferreri S, Frail CK, Hamada CY, et al. Community 

pharmacist patient care services: A systematic review of approaches used for 

implementation and evaluation. JACCP Journal of the American College of Clinical 

Pharmacy. 2019;2(4): 423–432. https://doi.org/10.1002/jac5.1136. 

336.  Waltz TJ, Powell BJ, Matthieu MM, Damschroder LJ, Chinman MJ, Smith JL, et al. Use of 

concept mapping to characterize relationships among implementation strategies and 

assess their feasibility and importance: Results from the Expert Recommendations for 

Implementing Change (ERIC) study. Implementation Science. 2015;10(1): 1–8. 

https://doi.org/10.1186/s13012-015-0295-0. 

337.  Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM, et al. A refined 

compilation of implementation strategies: Results from the Expert Recommendations for 

Implementing Change (ERIC) project. Implementation Science. 2015;10(1): 1–14. 

https://doi.org/10.1186/s13012-015-0209-1. 

338.  Simmons RG, Baayd J, Tak C, Turok DK, Elliott S, Smith JD. A stakeholder-developed logic 

model to improve utilization of pharmacy-prescribed contraception in Utah. 

Implementation Science Communications. 2023;4(1): 124. 

https://doi.org/10.1186/s43058-023-00503-6. 



List of References 

365 

339.  Community Pharmacy England. Advanced Services - Community Pharmacy England. 

https://cpe.org.uk/national-pharmacy-services/advanced-services/ [Accessed 30th July 

2024]. 

340.  Pharmaceutical Services Negotiating Committee. NHS Community Pharmacy services - 

a summary. https://cpe.org.uk/wp-content/uploads/2015/06/CPCF-summary-June-

2015.pdf [Accessed 30th July 2024]. 

341.  Wright D. A rapid review of evidence regarding clinical services commissioned from 

community pharmacies. 2016 [Accessed 30th July 2024]. 

https://www.england.nhs.uk/commissioning/wp-

content/uploads/sites/12/2016/12/rapid-evdnc-rev-dec-16.pdf [Accessed 30th July 

2024]. 

342.  Buchanan BR, Cook C. Community pharmacies have an essential role in sustaining the 

elimination of hepatitis C in England. Pharmaceutical Journal. 2023;(September 1991): 1–

7. https://doi.org/10.1211/PJ.2023.1.182728. 

343.  Elliott RA, Barber N, Clifford S, Horne R, Hartley E. The cost effectiveness of a telephone-

based pharmacy advisory service to improve adherence to newly prescribed medicines. 

Pharmacy World and Science. 2008;30(1): 17–23. https://doi.org/10.1007/s11096-007-

9134-y. 

344.  Elliott RA, Boyd MJ, Salema NE, Davies J, Barber N, Mehta RL, et al. Supporting adherence 

for people starting a new medication for a long-term condition through community 

pharmacies: a pragmatic randomised controlled trial of the New Medicine Service. BMJ 

Quality & Safety. 2016;25(10): 747–758. https://doi.org/10.1136/bmjqs-2015-004400. 

345.  Elliott RA, Tanajewski L, Gkountouras G, Avery AJ, Barber N, Mehta R, et al. Cost 

Effectiveness of Support for People Starting a New Medication for a Long-Term Condition 

Through Community Pharmacies: An Economic Evaluation of the New Medicine Service 

(NMS) Compared with Normal Practice. PharmacoEconomics. 2017;35(12): 1237–1255. 

https://doi.org/10.1007/s40273-017-0554-9. 

346.  Health and Social Care Committee. Expert Panel: Evaluation of Government’s 

commitments in the area of the pharmacy in England. Tenth Special Report of Session 

2022–23. 2023. 

https://committees.parliament.uk/publications/41027/documents/203407/default/ 

347.  Connelly D. Community pharmacy in Britain: a changing market. Pharmaceutical Journal. 

2023; 1–6. https://doi.org/10.1211/PJ.2023.1.199560. 



List of References 

366 

348.  Macpherson I, Nobes JH, Dow E, Furrie E, Miller MH, Robinson EM, et al. Intelligent Liver 

Function Testing: Working Smarter to Improve Patient Outcomes in Liver Disease. The 

Journal of Applied Laboratory Medicine. 2020;5(5): 1090–1100. 

https://doi.org/10.1093/jalm/jfaa109. 

349.  Esterberg KG. Qualitative methods in social research. Boston: McGraw-Hill; 2002.  

350.  Smith F. Focus groups and observation studies. International Journal of Pharmacy 

Practice. 1998;6(4): 229–242. https://doi.org/10.1111/j.2042-7174.1998.tb00942.x. 

351.  Johnson LR. Observations, Fieldwork, and Other Data Collection. In: Community-Based 

Qualitative Research: Approaches for Education and the Social Sciences. Thousand 

Oaks: SAGE Publications, Inc; 2017. https://doi.org/10.4135/9781071802809. 

352.  Kaae S, Traulsen JM. Qualitative Methods in Pharmacy Practice Research. In: Babar Z 

(ed.) Pharmacy Practice Research Methods. Second edi. Springer; 2020. 

https://doi.org/10.1007/978-981-15-2993-1. 

353.  McCambridge J, Witton J, Elbourne DR. Systematic review of the Hawthorne effect: New 

concepts are needed to study research participation effects. Journal of Clinical 

Epidemiology. 2014;67(3): 267–277. https://doi.org/10.1016/j.jclinepi.2013.08.015. 

354.  Funnell S, Rogers P. Purposeful Program Theory: Effective Use of Theories of Change and 

Logic Models. John Wiley & Sons; 2011.  

355.  O’Cathain A, Croot L, Duncan E, Rousseau N, Sworn K, Turner K, et al. Guidance on 

developing interventions to improve health and health care. 

https://www.sheffield.ac.uk/media/10340/download?attachment [Accessed 22nd 

December 2023]. 

356.  National Institute for Health and Care Research. Guidance on applying for feasibility 

studies. https://www.nihr.ac.uk/documents/nihr-research-for-patient-benefit-rfpb-

programme-guidance-on-applying-for-feasibility-

studies/20474#Definition_of_feasibility_vs._pilot_studies [Accessed 19th May 2020]. 

357.  Barratt H, Campbell M, Moore L, Zwarenstein M, Bower P. Randomised controlled trials 

of complex interventions and large-scale transformation of services. In: Raine R, 

Fitzpatrick R, Barratt H, Bevan G, Black N, Boaden R, et al. (eds.) Challenges, solutions 

and future directions in the evaluation of service innovations in health care and public 

health. Health Serv Deliv Res; 2016. p. 1–136. https://doi.org/10.3310/hsdr04160. 



List of References 

367 

358.  Mascha EJ, Sessler DI. Segmented Regression and Difference-in-Difference Methods: 

Assessing the Impact of Systemic Changes in Health Care. Anesthesia and Analgesia. 

2019;129(2): 618–633. https://doi.org/10.1213/ANE.0000000000004153. 

359.  Geldsetzer P, Fawzi W. Quasi-experimental study designs series—paper 2: 

complementary approaches to advancing global health knowledge. Journal of Clinical 

Epidemiology. 2017;89: 12–16. https://doi.org/10.1016/j.jclinepi.2017.03.015. 

360.  Roccarina D, Best LM, Freeman SC, Roberts D, Cooper NJ, Sutton AJ, et al. Primary 

prevention of variceal bleeding in people with oesophageal varices due to liver cirrhosis: 

a network meta-analysis. Cochrane Database of Systematic Reviews. 2021;2021(4): 

1072–1097. https://doi.org/10.1002/14651858.CD013121.pub2. 

361.  Villanueva C, Albillos A, Genescà J, Garcia-Pagan JC, Calleja JL, Aracil C, et al. β blockers 

to prevent decompensation of cirrhosis in patients with clinically significant portal 

hypertension (PREDESCI): a randomised, double-blind, placebo-controlled, multicentre 

trial. The Lancet. 2019;393(10181): 1597–1608. https://doi.org/10.1016/S0140-

6736(18)31875-0. 

362.  Amonker S, Houshmand A, Hinkson A, Rowe I, Parker R. Prevalence of alcohol-

associated liver disease: a systematic review and meta-analysis. Hepatology 

Communications. 2023;7(5). https://doi.org/10.1097/HC9.0000000000000133. 

363.  Parker R, Allison M, Anderson S, Aspinall R, Bardell S, Bains V, et al. Quality standards for 

the management of alcohol-related liver disease: consensus recommendations from the 

British Association for the Study of the Liver and British Society of Gastroenterology ARLD 

special interest group Alcoholic liver disease. BMJ Open Gastroenterol. 2023;10: 1221. 

https://doi.org/10.1136/bmjgast-2023-001221. 

364.  Kjaergaard M, Lindvig KP, Thorhauge KH, Johansen S, Hansen JK, Andersen P, et al. 

Screening for Fibrosis Promotes Lifestyle Changes: A Prospective Cohort Study in 4796 

Individuals. Clinical Gastroenterology and Hepatology. 2024; 

https://doi.org/10.1016/j.cgh.2023.12.018. 

  

 


	Abstract
	Table of Contents
	Table of Tables
	Table of Figures
	List of Accompanying Materials
	Research Thesis: Declaration of Authorship
	Acknowledgements
	Definitions and Abbreviations
	Chapter 1 Background
	1.1 The scale of the problem being addressed
	1.2 Alcohol misuse and at-risk drinking
	1.2.1 Alcohol use disorder and alcohol dependence
	1.2.2 Assessing alcohol use
	1.2.2.1 Alcohol use screening tests
	1.2.2.2 Quantifying alcohol intake


	1.3 Alcohol-related liver disease
	1.3.1 Defining alcohol-related liver disease
	1.3.2 Risk of developing alcohol-related liver disease
	1.3.2.1 Deprivation and risk of alcohol harm

	1.3.3 How does alcohol cause liver disease
	1.3.4 Signs and symptoms of alcohol-related liver disease
	1.3.5 Diagnosing and staging alcohol-related liver disease

	1.4 Reducing risk of alcohol-related liver disease harm
	1.4.1 Brief interventions to reduce alcohol consumption
	1.4.2 Evidence of effectiveness of alcohol brief interventions
	1.4.3 Evidence of harm reduction through early diagnosis of alcohol-related liver disease
	1.4.4 Evidence of harm reduction through testing for alcohol-related liver disease
	1.4.5 Existing primary care case findings strategies for alcohol-related liver disease
	1.4.5.1 National alcohol-related liver disease case finding strategies in England
	1.4.5.2 Local pathways for liver disease identification and management

	1.4.6 Evidence of efficacy and effectiveness of primary care liver disease pathways
	1.4.7 Cost effectiveness of primary care liver pathways

	1.5 The potential role for community pharmacy in alcohol-related liver disease identification
	1.5.1 Community pharmacy accessibility as an attribute to a role in alcohol-related liver disease identification
	1.5.2 Existing evidence for disease screening and case finding in community pharmacy
	1.5.3 Evidence of community pharmacy identifying people at risk of alcohol-related liver disease
	1.5.4 Evidence of the effectiveness of community pharmacy alcohol screening and brief intervention services

	1.6 Summary Rationale
	1.7 Aim and objectives of this PhD
	1.7.1 Aim
	1.7.2 Objectives

	1.8 Outline of work in this PhD

	Chapter 2 Research Design and Methodology
	2.1 Introduction to chapter
	2.2 Funding
	2.3 Research paradigms
	2.3.1 Paradigms in relation to quantitative, qualitative and mixed methods research

	2.4 Mixed methods in healthcare research
	2.5 Patient and public involvement and stakeholder engagement
	2.5.1 Patient and public involvement approaches
	2.5.2 Patient and public involvement in this PhD
	2.5.3 Professional stakeholder involvement in this PhD

	2.6 Complex Intervention Development
	2.6.1 Medical Research Council framework for developing and evaluating complex interventions
	2.6.2 Application of MRC Framework to my PhD


	Chapter 3 Evaluation of the Southampton primary care liver pathway using interrupted time series analysis
	3.1 Introduction to chapter
	3.1.1 Background and rationale
	3.1.1.1 Overview of the Southampton primary care liver pathway

	3.1.2 Study aims

	3.2 Methods
	3.2.1 Study design
	3.2.1.1 Overview of natural experiment studies
	3.2.1.2 Overview of interrupted time series methods
	3.2.1.2.1 Overview of interrupted time series analysis
	3.2.1.2.2 Segmented regression
	3.2.1.2.3 Autoregressive integrated moving average (ARIMA) model
	3.2.1.2.4 Controlled interrupted time series analysis


	3.2.2 Data sources
	3.2.3 Data analysis
	3.2.4 Sensitivity analysis

	3.3 Results
	3.3.1 Outcomes of liver fibrosis assessment in SCCG following SLP implementation
	3.3.2 Association between pathway implementation and referrals to secondary care
	3.3.3 Sensitivity analyses
	3.3.3.1 ELF testing before and after SLP implementation
	3.3.3.2 Referrals to other specialities
	3.3.3.3 Community Fibroscan® clinic sensitivity analysis


	3.4 Discussion
	3.4.1 Summary of main findings
	3.4.2 How this compares to other literature
	3.4.3 Strengths and limitations

	3.5 Conclusion
	3.6 Next steps

	Chapter 4 Barriers and facilitators experienced in delivering alcohol screening and brief interventions in community pharmacy: a qualitative evidence synthesis
	4.1 Introduction to chapter
	4.1.1 Background and rationale
	4.1.2 Aim

	4.2 Methods
	4.2.1 Overview of qualitative evidence synthesis
	4.2.1.1 Common methods of qualitative evidence synthesis
	4.2.1.2 Selecting a qualitative evidence synthesis method

	4.2.2 Protocol
	4.2.3 Search strategy and inclusion/exclusion criteria
	4.2.4 Data screening and extraction
	4.2.5 Quality Appraisal
	4.2.6 Data Analysis
	4.2.6.1 Overview of the COM-B model
	4.2.6.2 Application of COM-B

	4.2.7 Reflexivity

	4.3 Results
	4.3.1 Included articles
	4.3.2 Quality Appraisal
	4.3.3 Synthesis findings
	4.3.3.1 Theme 1: Awareness, training and communication skills
	4.3.3.2 Theme 2: Physical and social opportunities for SBI
	4.3.3.3 Theme 3: Balancing beliefs of worth with concerns of taboo
	4.3.3.4 Summary of barriers and facilitators


	4.4 Discussion
	4.4.1 Summary of findings
	4.4.2 Comparison with wider literature
	4.4.3 Strengths and limitations

	4.5 Conclusion
	4.6 Next steps

	Chapter 5 Exploring a role for community pharmacists in the identification of alcohol-related liver disease through qualitative interviews with stakeholders
	5.1 Introduction to chapter
	5.1.1 Background and rationale
	5.1.2 Aim

	5.2 Methods
	5.2.1 Study design
	5.2.2 Participants and sampling strategy
	5.2.2.1 Professional participants
	5.2.2.2 Patient and public participants
	5.2.2.3 Sample size

	5.2.3 Recruitment
	5.2.3.1 Patient and public participant recruitment
	5.2.3.2 Professional participant recruitment

	5.2.4 Consent
	5.2.5 Topic guide development
	5.2.6 Data collection
	5.2.7 Data analysis

	5.3 Results
	5.3.1 Themes
	5.3.1.1 Acknowledging, seeking help and engaging with a hidden problem
	5.3.1.2 Professional roles, boundaries and attributes
	5.3.1.3 Communication, relationships, collaboration and support

	5.3.2 Identified barriers and facilitators mapped to the COM-B model

	5.4 Discussion
	5.4.1 Summary of main findings
	5.4.2 How findings relate to my qualitative evidence synthesis
	5.4.3 Comparison with wider literature
	5.4.4 Strengths and limitations

	5.5 Conclusion
	5.6 Next steps

	Chapter 6 Designing a complex intervention to enable ArLD identification by community pharmacists using a theory-based and co-design approach
	6.1 Introduction to chapter
	6.1.1 Aim

	6.2 Methods
	6.2.1 Phase 1: Preliminary intervention design through application of behaviour change wheel
	6.2.1.1 Overview of the behaviour change wheel
	6.2.1.2 Identifying and selecting intervention functions through application of behaviour change wheel to my work

	6.2.2 Phase 2: Intervention co-design
	6.2.2.1 Overview of co-design
	6.2.2.2 Approaches to co-design
	6.2.2.3 Application of co-design to my intervention design
	6.2.2.3.1 Co-design workshop recruitment
	6.2.2.3.2 Co-design workshop delivery
	6.2.2.3.3 Application of co-design workshop activities



	6.3 Results
	6.3.1 Preliminary intervention design using behaviour change wheel
	6.3.1.1 Combining findings to form COM-B diagnosis
	6.3.1.2 Derivation of intervention components using BCW

	6.3.2 Stakeholder co-design workshop and intervention refinement
	6.3.2.1 Barrier sheet workshop activity

	6.3.3 MoSCoW component rating activity
	6.3.4 Intervention refinement and overall structure
	6.3.5 Example service specification

	6.4 Discussion
	6.4.1 Summary of findings
	6.4.2 How does this compare to existing literature
	6.4.3 Strengths and limitations

	6.5 Conclusion

	Chapter 7 Overall discussion of findings in this PhD
	7.1 Introduction to chapter seven
	7.2 Summary background and rationale for this thesis
	7.3 Summary of thesis findings
	7.3.1 Achieving the aim and objectives of this PhD

	7.4  The work in this thesis from an implementation perspective
	7.4.1 Mechanisms of implementation for a pharmacy ArLD identification intervention

	7.5 Service development and implementation in the wider community pharmacy context
	7.6 Strengths, challenges and reflections on this PhD
	7.6.1 Overall strengths
	7.6.2 Challenges, lessons learnt and reflections

	7.7 Potential supplementary work to this PhD
	7.7.1 Use of observation methods to enhance understanding of the pharmacy context

	7.8 Further research
	7.8.1 Feasibility and effectiveness studies of a pharmacy ArLD intervention
	7.8.1.1 Feasibility study of a pharmacy ArLD intervention
	7.8.1.2 Effectiveness evaluation of a pharmacy ArLD intervention

	7.8.2 The impact of testing for ArLD on alcohol use and liver outcomes

	7.9 Overall conclusion

	Appendix A Constituents of a non-invasive liver screen and red flags
	Appendix B General and acute specialities in NHS England Monthly Activity Return
	Appendix C Data structure for interrupted time series analysis
	Appendix D R code of controlled interrupted time series and auto-correlation function (ACF) and partial auto-correlation function (pACF) plots of each analysis
	D.1 R Code
	D.2 ACF and PACF for SCCG ITS
	D.3 ACF and PACF for WHCCG ITS
	D.4 ACF AND PACF for CITS

	Appendix E Result of community Fibroscan® clinic sensitivity analysis using April 2017 as the start of the time series
	Appendix F Search strategy for qualitative evidence synthesis
	Appendix G Supporting quotes for themes and sub-themes of qualitative evidence synthesis
	Appendix H Topic guides used in stakeholder qualitative interviews
	H.1 Topic guide for patients with alcohol-related liver disease
	H.2 Topic guide for public participants
	H.3 Topic guide for pharmacy staff
	H.4 Topic guide for clinicians involved in existing care pathways of ArLD

	Appendix I Further supporting quotes for themes and sub-themes of qualitative interview analysis
	Appendix J Example of mind mapping used to aid interview analysis
	Appendix K Co-design workshop activity examples
	K.1 Barrier sheet activity
	K.2 Facilitator card activity

	Appendix L Potential intervention components, their intervention functions and potential barriers addressed by the component
	Appendix M Intervention components with points specified at CPSC meeting
	Appendix N Example service specification using the developed complex intervention structure and components
	1 Service background and rationale
	1.1.1 In the UK, alcohol misuse represents one of the biggest risk factors for death, ill-health and disability. Alcohol is a leading cause of premature mortality with more years of working life lost as a result of alcohol-related conditions than for ...
	1.1.2 Over 200 diseases and conditions that can be caused (at least in part) by alcohol use. ArLD represents a condition entirely caused by alcohol and is the cause of death in over 80% of all deaths that are entirely a result of alcohol misuse. The n...
	1.1.3 A person with ArLD may have no symptoms until developing complications of the advanced stage of ArLD called cirrhosis at which point it the condition is much harder to treat and the person will be at much greater risk of dying from ArLD.
	1.1.4 Earlier identification of ArLD by testing people who are at increased risk of it (i.e. people with alcohol misuse) can result in earlier care for both their ArLD and alcohol misuse in order to prevent development of complications of cirrhosis. E...
	1.1.5 Testing for ArLD involves having a liver fibrosis test. This can either be a blood test or a special type of ultrasound scan called transient elastography (Fibroscan®).
	1.1.6 The practice of testing for liver fibrosis ArLD in people with alcohol misuse is recommended in NICE guidance and by national and international consensuses on ArLD.
	1.1.7 Providing brief advice to people with alcohol misuse (who are at increased risk of ArLD) is known to be effective in reducing drinking, which consequently reduces risk of alcohol-related harms, including ArLD and its potential complications.

	2 Aims and intended outcomes
	3 Service description
	3.1 User eligibility and access
	3.1.1 Any person aged 18-75 who accesses the pharmacy is eligible for this service
	3.1.2 Offer of the service should be made routinely to any eligible pharmacy user and not specifically targeting pharmacy users who may be suspected of having alcohol problems.
	3.1.3 An eligible pharmacy user engaging with any advanced or other locally commissioned service offered by the pharmacy represents a key opportunity for staff to offer this service alongside.
	3.1.4 Other key opportunities to offer this service include prescription collection or minor ailment advice for conditions or medications where alcohol is of clear relevance.
	3.1.5 The pharmacy should also promote the service using materials that will be provided as part of the service set up. Electronic versions will be available for use on display screens if present in the pharmacy and for use on the pharmacy website and...
	3.1.6 The pharmacy is encouraged to offer the service directly to eligible existing pharmacy users through any existing established text messaging or email distribution lists.

	3.2 Service pathway
	3.2.1 Eligible pharmacy users will be screened using the AUDIT-C screening tool.
	3.2.2 This can be done by any trained member of pharmacy staff with the pharmacy user in a consultation room or private area. It is permissible to complete this at the counter with a pharmacy user if they agree to this. It takes approximately 1 minute...
	3.2.3 Alternatively the pharmacy user can self-complete the questions by provision of a self-screening tool. This will be either be: 1) a card, either offered by a member of pharmacy staff or made available in the pharmacy for customers to pick up the...
	3.2.4 The AUDIT-C score is interpreted and actioned as follows:
	3.2.5 All pharmacy users scoring 5 or more should be offered to proceed to step 2. The self-screening tool will advise the pharmacy user they should see a member of pharmacy staff if they score 5 or more in order that they can be offered to proceed to...
	3.2.6 If a pharmacy user declines to proceed to step 2 they should be offered educational information about ArLD, safe drinking and details of local alcohol support services.
	3.2.7 All these pharmacy users will have an AUDIT-C score of 5 or more. This step will be conducted in a private area or consultation room by a pharmacist or pharmacy technician with verbal consent obtained from the pharmacy user.
	3.2.8 The process of risk identification and brief advice is expected to take 10-15minutes
	3.2.9 If a private area or consultation room or not available at the time of screening, or the pharmacy user is unable to undertake step 2 at the time offer should be made for the pharmacy user to return at an agreed time.
	3.2.10 The pharmacist or pharmacy technician will:
	3.2.11 A pharmacy user will be eligible for referral for liver testing if they drink more than 30 units per week (see addendum) and do not already have a liver disease diagnosis.
	3.2.12 With the patients consent a referral will be sent using a dedicated electronic referral form to the community liver testing hub. The form will be sent via NHSmail.
	3.2.13 On receipt of a valid referral form the community liver testing hub (see addendum) will contact the pharmacy user to arrange testing and subsequent management
	3.2.14 Any incomplete referrals or referrals of ineligible pharmacy users will be rejected by reply to the referral email. In this case it is the responsibility of the provider to either inform the pharmacy user they are not eligible for referral or s...
	3.2.15 As part of the referral the patient will be asked to provide optional consent for the pharmacy to be informed that the patient has attended the community liver testing hub.
	3.2.16 If a pharmacy user declines referral for liver testing they should be offered educational information about ArLD, safe drinking and details of local alcohol support services
	3.2.17 It is possible and permissible that a pharmacy user may be eligible for both liver testing referral and referral to the local alcohol support service but only agree to one of the referrals.


	4 Requirements for service provision
	4.1 Premises
	4.1.1 The provider must already be delivering at least one of the following advanced services: Pharmacy First, Hypertension Case-Finding service, Smoking Cessation service, New Medicine Service
	4.1.2 The pharmacy must have a consultation room in order to deliver step 2 and 3 of the service
	4.1.3 Promotional and education materials should be displayed in the pharmacy to promote service uptake. These will be provided as part of service set-up.
	4.1.4 Access to self-screening tool should be available to provide pharmacy users at all times
	4.1.5 It is desirable but not essential for providers to be working within more deprived communities

	4.2 Staff training
	4.2.1 Dedicated training service will be provided in an online format. Duration TBC. This must be attended by:
	4.2.2 In addition, any pharmacy staff who will undertake screening of customers (step 1) are required to complete the e-learning for healthcare alcohol identification and brief advice community pharmacy programme https://www.e-lfh.org.uk/programmes/al...


	5 Delivery
	5.1.1 Staff involved in delivery of the service must maintain a non-judgemental, non-confrontational approach with the pharmacy user
	5.1.2 Pharmacy user privacy and confidentiality must be maintained in the delivery of the service
	5.1.3 Staff involved in the delivery of the service should have the relevant knowledge and appropriate training for their involvement
	5.1.4 The service should be available to pharmacy users throughout normal working hours.
	5.1.5 Pharmacy users should be provided the option of returning at an agreed time if there is no consultation room or trained staff availability to deliver step 2 at the time of user engagement.
	5.1.6 Providers are encouraged to utilise alcohol awareness campaigns to further promote uptake of the service
	5.1.7 Providers must ensure staff operate within locally agreed protocols and SOP
	5.1.8 Staff delivering the service should be aware of local safeguarding procedures
	5.2 Delivery support
	5.2.1 CPSC will support service delivery and be able to facilitate communication of clinical queries to relevant liver clinicians.
	5.2.2 Meetings will be held with the provider service lead, a commissioning representative and a representative of the community liver testing hub prior to delivering the service and during service delivery at intervals established during service set up.


	6 Payment (amounts and details are provisional)
	6.1.1 A pharmacy delivering the service will be eligible for the following payment amounts:
	6.1.2 The maximum payment possible for one pharmacy user is £12
	6.1.3 Payment for pharmacy users that complete screening only (step 1) will be provided up to a maximum of £60 per month. If a pharmacy user screens positive and further steps are delivered then payment for the screening step will still be provided re...
	6.1.4 Payment will not be provided for pharmacy users that self-complete screening and do not subsequently inform staff of their result
	6.1.5 Payments will be made on a monthly basis
	6.1.6 The service may be suspended if activity levels exceed the available budget

	7 Data collection and audit
	7.1.1 The provider will maintain appropriate records to ensure ongoing service delivery, payment and audit
	7.1.2 Recording of relevant service information for audit and payment will be done using PharmOutcomes
	7.1.3 The provider will be requested to participate in a service review 3 months after starting delivery of the service

	8 Addendum
	8.1 Eligibility for referral for liver testing
	8.1.1 The eligibility for referral for liver testing may be different depending on local area liver pathways. Potential alternative eligibility criteria include:

	8.2 Community liver testing hub
	8.2.1 This infrastructure is in development and may take the form of a community clinic or a mobile testing van as has been used within Hepatitis C services.



	Appendix O Publications from work in this PhD
	1 Letter to editor in response to systematic review and meta-analysis
	2 Narrative review article of alcohol services in community pharmacy and a potential role in alcohol-related liver disease
	3 Natural experiment review article
	4 British Association for the Study of the Liver conference abstract
	5 Published qualitative evidence synthesis
	6 Published qualitative interview study

	List of References

