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Abstract

Abstract
Non-adherence to medicines for long-term conditions is a complex and prevalent
phenomenon, with significant clinical and economic consequences for patients and health
providers worldwide. Simple effective solutions have eluded researchers over many
decades.
A mixed methods randomised controlled trial was conducted to test the effectiveness of a
pharmacist-led intervention to improve adherence, in the context of mail-order pharmacy.
677 patients prescribed at least one oral medication for type 2 diabetes and/or lipid
regulation were recruited from a UK pharmacy, and randomised (340 interventions, 337
controls). The intervention was patient-centred, comprising spoken information and advice
by phone, and written information by post, delivered by a pharmacist. All elements of the
intervention were tailored to the individuals’ needs. The primary outcome was self-reported
adherence to medication at six-month follow up. Secondary outcomes included prescription
refill adherence, lipid and glycaemic control, and patient satisfaction.
Patients who received the intervention had 54% increased odds of being adherent (defined
as ≥90% of medication taken in the past 7 days), compared to the control group (OR 1.54,
95%CI 1.11-2.15, p=0.01). Analyses of dispensing data also showed that the odds of being
classified as adherent (≥90%) were 60% greater for the intervention group compared to the
control group (OR 1.60, 95%CI 1.14-2.24, p<0.01). For patients who provided a blood
sample at six-month follow up, 67% vs 31% (16 interventions, 5 controls, p=0.06) and 65%
vs 55% (64 interventions, 38 controls, p=0.24) achieved guideline targets for glycaemic and
lipid control, respectively. Satisfaction with the Medicines Advice Service was high, with
91.8% (n=245) agreeing that they were satisfied overall.
Intervention, led by a pharmacist and tailored to the individuals’ needs, can significantly
improve medication adherence in patients with long-term conditions. The findings provide
further support for the enhanced role of pharmacists in supporting and advising patients, and
improving outcomes.
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Chapter One Introduction
As populations age and the burden of chronic disease continues to grow in the developed
world, increasing attention has been focussed on successful self-management as a strategy
to improve health and reduce expenditure in patients with long-term conditions. Selfadministered medicines often play a significant role but research suggests that many people
do not take their medicines as prescribed. This has significant consequences for individual
and population health, as well as resource use. The World Health Organisation (WHO, 2003)
proposed that innovations to improve treatment adherence may have a greater impact on
population health than any further developments in specific medical treatments. However,
current methods of improving medication adherence for chronic health problems have been
identified as mainly complex and not very effective (Nieuwlaat et al., 2014). The UK
Department of Health (2008) highlighted the need for more robust evidence to strengthen
the commissioning of services to support adherence to medicines. This thesis provides an
account of the development and rigorous evaluation of an adherence intervention, which
aims to add to the evidence base in this area.
The outline of the thesis structure is as follows. The first chapter introduces the concept of
non-adherence and provides an overview of the prevalence, consequences, and
determinants of non-adherence as reported in the empirical and theoretical literature.
Chapter Two reviews the complex evidence and current state of knowledge on the most
efficacious means of improving medication adherence, and current gaps in knowledge
hampering efforts to respond to non-adherence. Interventions delivered by pharmacists and
those delivered by telephone are highlighted as promising ways forward. The UK policy and
service setting in relation to community pharmacy is also outlined, alongside information
about the mail order and Internet pharmacy sector to provide further context for the empirical
research described in the following chapters. Through this survey of the existing literature a
cogent argument in support of the current research is developed and articulated. The
chapter ends by setting out the aims and objectives for the remainder of the thesis.
Chapter Three describes the methodological approach and methods of the study, offering a
rationale for decisions made in the development of an intervention to improve adherence
and the design of a mixed methods randomised controlled trial to evaluate its effect.
The results of the trial and qualitative evaluation are reported in Chapters Four and Five
respectively. Chapter Four describes the recruitment and flow of participants through the
trial, baseline characteristics of the sample, the content and delivery of the intervention, and
finally presents results on effectiveness in respect of both primary and secondary outcomes.
Chapter Five presents the findings on patients’ perspectives on the intervention,
incorporating both quantitative and qualitative data.
Finally, Chapter Six reviews the main findings and highlights the new knowledge and
insights this thesis contributes to the academic literature. The integrated quantitative and
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qualitative findings are appraised in the context of existing evidence, and the strengths and
limitations of the study are discussed. Finally, the implications for practice and policy are
explored and recommendations made for future research.

1.1

The phenomenon of non-adherence

This section examines the context within which medicines are prescribed and taken,
characterises the problems of definition that surround medication-taking behaviour, identifies
the scale of non-adherence, and outlines the consequences of not taking medicines as
prescribed.

1.1.1

Medicine taking in context

The prescription of a medicine is one of the most common interventions in healthcare
(Bosworth, Oddone, & Weinberger, 2006). Recent data indicates that nearly half of the US
population report using at least one prescription drug during the past month and more than
10% report using five or more prescription drugs (National Center for Health Statistics,
2014). In 2012-13, community pharmacies in England dispensed 914.3 million prescriptions
(HSCIC, 2013b). Over the last decade the number of prescription items dispensed has
increased by 53 per cent (HSCIC, 2013b). In 2012, the average number of prescription items
dispensed per head of population was 18.7 (HSCIC, 2013c). Approximately 70 per cent of all
primary and community care medicines in England are supplied to people with long-term
health problems via repeat prescriptions (Trueman et al., 2010).
A long-term condition has been defined as one that cannot, at present, be cured but can be
controlled by medication or other treatment. It is estimated that approximately 15 million, that
is one in three, people in England have a long-term condition (Department of Health, 2012).
Treatment and care for people with long term conditions are estimated to make up around
70 per cent of the total health and social care spend in England (Department of Health,
2012). The prevalence of many long-term conditions is strongly associated with age. The
population in England is ageing and the prevalence of long-term conditions is expected to
increase accordingly. By 2035 it is expected that people over the age of 65 will account for
23 per cent of the population, compared to 17 per cent in 2010 (Office for National Statistics,
2012). In 2008 the Department of Health indicated that the number of people with long-term
conditions was likely to increase by 25 per cent over the next 20 years. According to the
NHS Information Centre (2011) older people generally receive more prescriptions than
younger people, and the increasing proportion of older people in England with long term
conditions will likely result in more prescriptions being dispensed.
There are many important and prevalent long-term conditions but this thesis focuses
primarily on two therapeutic areas specifically: anti-diabetic and lipid-regulating drugs. The
rationale for selecting these medicines is outlined in detail in section 3.4.2. In brief, however,
both diabetes mellitus and hyperlipidaemia are significant risk factors for cardiovascular
diseases (CVD). Cardiovascular diseases are the most common cause of deaths from non-
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communicable disease worldwide and are the leading contributors to the global disease
burden in older people (Prince et al., 2015; WHO, 2014).

1.1.2

Defining non-adherence

There are several terms used, often interchangeably, in the literature to describe people’s
behaviour around taking medication. Furthermore, there is a lack of conceptual clarity
around these terms and the behaviour to which they refer. Until relatively recently
‘compliance’ was the most commonly used term to describe the following of treatment
instructions. Compliance has been defined as “the extent to which the patient’s behaviour
matches the prescriber’s recommendations” (Haynes, Taylor, & Sackett, 1979, p.2). The
term compliance has attracted criticism because it suggests that a patient’s role is to
passively follow their doctor’s order (Bosworth, Oddone, & Weinberger, 2006). It implies that
doctors know what is best for the patient and are the sole decision maker in respect of
treatment decisions. This paternalistic approach has negative connotations, and allows for
the interpretation of non-adherence as deviant behaviour (Horne, 2005).
The term ‘adherence’ is now generally preferred as an alternative to compliance. The WHO
(2003 p.3) defined adherence to long-term therapy as: “the extent to which a person’s
behaviour – taking medication, following a diet, and/or executing lifestyle changes,
corresponds with agreed recommendations from a health care provider”. Adherence is
differentiated from compliance in that it emphasises the need for the patient’s agreement
with the health professional’s recommendations (WHO, 2003). Horne (2005) further
proposed the term ‘informed adherence’ to incorporate both the patient’s autonomy in
choosing to adhere or not but also the responsibility of the prescriber to ensure that choice is
an informed one.
‘Concordance’ is another term often used in the literature on medication-taking behaviour.
The term was coined in a 1997 publication by the Royal Pharmaceutical Society (RPS) and
was originally defined as “an agreement reached after negotiation between a patient and
health-care professional that respects the beliefs and wishes of the patient in determining
whether, when and how medicines are taken” (RPS, 1997). This original focus on the doctorpatient consultation process and agreement on therapeutic decisions has expanded over
time, and the term is now often used to cover both the communication at the time of
prescribing and the agreed outcome of the consultation (Horne, 2005). The term
concordance is also often incorrectly used in place of adherence or compliance.
Concordance refers to the interaction between the prescriber and the patient rather than the
actual medication-taking behaviour (Lehane & McCarthy, 2009). Shared decision making
between the patient and prescriber may well have an impact on subsequent adherence
behaviour. However, there is as yet little robust evidence to support this assertion. The
concept of concordance has not been fully operationalized and is therefore difficult to
measure empirically (Lehane & McCarthy, 2009).
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The term adherence has been identified as the preferred choice amongst expert panels and
consultation groups to describe medication-taking behaviour (Horne et al., 2005; Vrijens et
al., 2012). Adherence will therefore be used throughout this thesis to refer to patient’s
medication-taking behaviour.

1.1.3

Types and classifications of non-adherence

Beyond the terminology used there are also many different categorisations of adherence
used in the research literature. Medication taking is a complex behaviour and there are many
opportunities for non-adherence (Vermeire et al., 2001). Based on the stage at which it
occurs non-adherence can be classified as either primary or secondary non-adherence.
Primary non-adherence refers to instances in which a patient receives a prescription but
does not have it dispensed. Research indicates that between 5 and 20 per cent of primary
care patients do not fill their prescriptions (Horne et al., 2005). When a patient fills the
prescription but does not take it as instructed, it is known as secondary non-adherence. The
term persistence is sometimes used to describe the length of time a patient continues to take
medication. Non-persistence therefore refers to patients who stop taking medication sooner
than recommended by the prescriber.
A patient may be persistent in that they continue to take their medicines in the long term but
still be non-adherent on a daily basis (Rickles, 2010). A non-adherent or partially adherent
patient may continue to take their medication but not according to the prescribed regimen.
For example, they may take fewer doses of medicine than that prescribed, take an incorrect
dose or take the medicine at the wrong time. This behaviour may occur repeatedly or on a
sporadic irregular basis. Table 1.1 below describes some of the different ways in which
patients may be non-adherent.
Table 1.1 Types of non-adherence (Jin et al., 2008)
Types of non-adherence
Receiving a prescription but not filling it
Taking an incorrect dose
Taking medication at the wrong times
Increasing or decreasing the frequency of doses
Stopping the treatment too soon
Delaying in seeking healthcare
Non-attendance at appointments
Failure to follow doctor’s instructions
Drug holidays e.g. stopping the therapy for a while and then restarting without consultation with a
doctor
White-coat adherence i.e. taking medication around the time of appointments only

Vrijens et al. (2012) recently proposed a new taxonomy that was developed based on a
literature review of the terminology used in the field and subsequently refined through
consensus meetings with international experts. Within this taxonomy adherence is
composed of three stages: initiation, implementation and discontinuation. Initiation is the
point at which the patient takes the first dose of a prescribed medication. Implementation is
defined as the extent to which the patient’s actual dosing corresponds to the prescribed
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regimen. Discontinuation refers to the point at which a patient ceases to take the medication.
Within this taxonomy several types of non-adherence are possible: late or non-initiation of
the treatment, sub-optimal implementation of the dosing regimen, or early discontinuation of
treatment. This thesis focuses primarily on non-adherence in the implementation stage.
Non-adherence is also often classified as either intentional or unintentional based on the
underlying reason or reasons. Unintentional non-adherence refers to circumstances in which
people inadvertently fail to take their medicines as prescribed. Most patients are at some
stage non-adherent unintentionally, perhaps out of forgetfulness, carelessness,
misunderstanding instructions or other factors beyond their control (Bosworth, Oddone, &
Weinberger, 2006). Conversely, the deliberate decision of patients not to take medicines as
prescribed is known as intentional non-adherence. Characterising both the stage at which
non-adherence occurs and the reasons behind it may be helpful in identifying and targeting
appropriate interventions.

1.1.4

Prevalence of non-adherence

It is commonly acknowledged that many people do not take their medicines as prescribed
and that non-adherence is a substantial problem. However, different approaches to the
definition and measurement of adherence make it difficult to accurately establish the exact
prevalence of the problem. Measurement issues are discussed further in the following
section 1.2. Reported estimates of non-adherence vary widely. In a meta-analysis of 569
studies, DiMatteo (2004a) reported adherence rates ranging from 4.6 to 100 per cent, with
an average of 75.2 per cent, suggesting that one in four patients is non-adherent. It is often
reported that between 30 and 50 per cent of patients in developed countries do not take their
medicines as intended (Horne et al., 2005; Vermeire et al., 2001; WHO, 2003). Despite
major advances in the pharmaceutical treatments available, reports suggest that rates of
non-adherence have been relatively consistent across time, and across medicines for many
conditions (Cramer, Bradley-Kennedy, & Scalera, 2007; Yeaw et al., 2009).
A systematic review of adherence to oral anti-diabetes drugs reported overall rates of
adherence ranging from 36– 93% in 11 retrospective studies using large databases. Mean
adherence rates between 61 and 85% were identified in a smaller number of prospective
studies using electronic monitoring (Cramer, 2004). A meta-analysis of almost 400,000
patients across 20 studies using prescription refill data, estimated adherence medications for
primary and secondary prevention of CVD to be approximately 57% adherence (Naderi,
Bestwick, & Wald, 2012). Average adherence for statins was reported to be 57% in patients
taking medication for primary prevention and 76% for secondary prevention. Another recent
meta-analysis focusing on adherence to CVD medications in 34 studies, reported that the
proportion of patients identified as having good adherence (≥80%) ranged from
approximately 5 to 93%. Just 54% of patients taking statins were classified as having good
adherence (Chowdhury et al., 2013).
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Consequences of non-adherence

The consequences of non-adherence are manifest at many levels and can have costly
outcomes for the individual patient, the NHS, and society as a whole, making its prevalence
all the more concerning. On an individual level, adherence can be closely linked with
therapeutic outcome. Non-adherence has been reported to be associated with poorer results
on a wide variety of clinical indicators of health, including LDL cholesterol levels and
glycosylated haemoglobin (HbA1c) (Aikens & Piette, 2013; Asche, LaFleur, & Conner, 2011;
Ho et al., 2006; Shaw & Bosworth, 2012), as well as clinical outcomes such as
cerebrovascular disease (Bailey et al., 2010; Park & Sohn, 2011). The odds of a good health
outcome have been found to be three times higher among good adherers (DiMatteo et al.,
2002). A review by Cramer et al. (2008) focussing on patients treated for hyperlipidaemia,
diabetes or hypertension found that 73 per cent of the included studies (n=30) showed that
good adherence resulted in positive outcomes; only one study showed a marginally negative
effect of adherence on outcome.
Non-adherence can seriously undermine the effectiveness of treatment and may result in the
progression of disease or deterioration of condition, increased suffering, poorer quality of life,
and even premature death. Research across several long-term conditions, including
diabetes, indicates that non-adherers are at increased risk of death compared to good
adherers (Bailey et al., 2010; Ho et al., 2006; Vestbo et al., 2009). A meta-analysis of 21
studies by Simpson et al. (2006) reported that good adherence was associated with lower
mortality (pooled odds ratio 0.56).
The extent of the relationship between adherence and health outcomes depends on the
condition and medications concerned, and the appropriateness and efficacy of the
prescribed treatment (DiMatteo et al., 2002; Vermeire et al., 2001). For example, patients
who are non-adherent to medicines after organ transplantation risk organ rejection, while
patients who are non-adherent to medicine for hypertension may not suffer any
consequences in the short-term (Bosworth, Oddone, & Weinberger, 2006; Cleemput,
Kesteloot, & DeGeest, 2002). However, research also suggests that patients who are
adherent to a placebo tend to have better outcomes, including lower mortality, than nonadherent patients (Simpson et al., 2006; Vermeire et al., 2001). This is known as the ‘healthy
adherer’ effect and may indicate that adherent patients differ from non-adherent patients in
other health behaviours. The successful management of many long-term conditions is reliant
on a range of self-care behaviours such as healthy diet and exercise, alongside medication
adherence.
Non-adherence also has economic implications and places additional financial strain on
health services. Unused and untaken prescription medicines are estimated to cost the NHS
approximately £300 million annually (Trueman et al., 2010). Non-adherent patients may
experience more complications and may require more intensive and expensive treatment
(Horne et al., 2005). Poor adherence has been found to be associated with more visits to a
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doctor, higher rates of hospitalisation and longer hospital stays (Balkrishnan & Christensen,
2000; Ho et al., 2006; Vestbo et al., 2009). Furthermore, increased morbidity may result in
absenteeism from the workplace and thus decreases in productivity (Cleemput, Kesteloot, &
DeGeest, 2002). A report prepared for a summit of European health ministers in 2012,
estimated that non-adherence contributes approximately 57 per cent of the $500 billion total
avoidable costs attributed to suboptimal medicines use globally each year (IMS Institute for
Healthcare Informatics, 2012).
From a societal and public health perspective, non-adherence may have a serious role in the
development of drug resistance and viral mutations in infectious conditions such as
HIV/AIDS and tuberculosis (Cleemput, Kesteloot, & DeGeest, 2002). Non-adherence also
impacts on the pharmaceutical industry, causing loss of revenue; and hampering the
evaluation of new therapies, potentially resulting in underestimation of therapeutic benefit,
overestimation of the optimal dosage required and under-detection of side effects and
adverse events (Bosworth, Oddone, & Weinberger, 2006; Horne et al., 2005).
Although there is significant evidence of the negative outcomes associated with nonadherence, it must also be noted that adherence may at times not be in the best interests of
the individual. The general acceptance that adherence is a ‘good thing’ is predicated on the
basis that medicines are safe, effective and appropriately prescribed in the particular
circumstances (Rickles, 2010). This is not always the case. For example, Simpson et al.
(2006) conducted a meta-analysis including two studies looking at adherence to harmful
drug therapies and found that good adherence was associated with higher mortality
compared to poor adherence (odds ratio 2.90). A further complication may occur if the
prescriber has not identified non-adherence and prescribes an increased dosage to improve
efficacy. Full adherence in such circumstances could be clinically inappropriate or indeed
harmful (Martin et al., 2005). Vermiere et al. (2001) uses the term intelligent non-compliance
referring to situations where the reasons for non-adherence are rational when assessed
objectively. Some examples given by the researchers include misdiagnosis, inappropriate
prescribing, and experiences of adverse reactions or side effects (Vermeire et al., 2001).
Even when medicines are correctly prescribed, patients may reasonably make a personal
trade-off between the consequences of adherence or non-adherence (Cleemput, Kesteloot,
& DeGeest, 2002). For example, when quality of life is considered as an outcome, patients
may deliberately adapt their medication regimen to suit their lifestyle or to minimise side
effects, at the risk of increased morbidity or complications. However, for some people the
worsening of their condition or increased frequency of complications may outweigh the
benefits of better quality of life during other periods.

24

Chapter One

1.2
1.2.1

Introduction

Measurement of non-adherence
Approaches to measurement

As described in section 1.1.4, it is difficult to accurately quantify the magnitude of the
problem of non-adherence. The prevalence reported in the research literature varies widely,
a problem often attributed to differences in definition and measurement of this complex
phenomenon (Bosworth, Oddone, & Weinberger, 2006). The way in which adherence is
assessed and measured is of critical importance in assessing the efficacy of a drug in clinical
trials, in examining dose-response relationships, in identifying patients with low adherence,
and in understanding the clinical and economic outcomes of adherence intervention studies
(Andrade et al., 2006; Farmer, 1999). Yet there is little consensus among researchers about
how best to operationalize medication adherence for measurement and analysis. The
resulting variety of ways in which the concept has been operationalized in the literature
makes comparisons across studies challenging and hampers the development of the
research in the field (Pearson et al., 2007; Vermeire et al., 2001). Adherence rates quoted in
research papers often refer to the total percentage of the sample that are considered
adherent according to predetermined criteria, or may refer to the mean percentage of their
medication that individual patients have taken. These are two distinct approaches to the
operational definition of adherence that are rarely clearly distinguished in the literature.
The first approach identifies adherence as a categorical or dichotomous variable.
Categorical measures identify the proportion of patients in a given sample or population that
fall into a category, usually defined as “adherent” or “non-adherent”, or “good”, “moderate” or
“poor” adherers (La Greca & Bearman, 2003). Taking a categorical approach requires the
establishment of cut-off points above or below which the patient is classified as either
adherent or not. The use of non-standardised cut-offs for classifying patients makes it
difficult to evaluate and compare adherence rates across different studies, conditions or
drugs (La Greca, 1990). Many studies use an arbitrary cut-off of 80% as representing
acceptable adherence (Bosworth, Oddone, & Weinberger, 2006). This threshold has
conventionally been used in clinical trials of safety and efficacy to support new drug
registration (Wei et al., 2002).
Alternatively, adherence can be defined along a continuum from 0 to greater than 100% of
the dose prescribed. Using this method, adherence rates are calculated by dividing the
amount of medication taken by the dose prescribed (La Greca & Bearman, 2003). This
approach has the advantage of avoiding the use of arbitrary classifications, and facilitates
the exploration of rates and patterns of adherence within the same individual (i.e. between
multiple drugs), between individuals with the same condition, and between individuals with
different conditions. This may be advantageous as adherence has been identified as a taskspecific behaviour, rather than a stable trait, and therefore a person may adhere to one
treatment regimen, or even one drug, but not to another (Farmer, 1999). Most researchers
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have concluded that the most appropriate choice of definition depends on the objectives of
the study.

1.2.2

Methods of measurement

There is currently no gold standard test to assess medication adherence. Researchers have
used a wide variety of methods to measure medication adherence but it is generally
accepted that each of these has known limitations (Osterberg & Blaschke, 2005). Most
existing measures of adherence act as indicators or proxy measures of actual adherence
behaviour (Horne et al., 2005). Measuring exact adherence behaviour would require
continual patient observation, which is rarely feasible in practice (Garfield et al., 2011).
Furthermore, medication adherence has been identified as a complex phenomenon involving
actions, intentions and emotions that may not be directly observable (Bosworth, Oddone, &
Weinberger, 2006). One difficulty, for example, is that the simple act of measuring
adherence can change people’s behaviour itself (Horne et al., 2005).
A range of methods are available to measure medication adherence, including: electronic
monitoring of medication containers to record each opening, pill counts, pharmacological or
biochemical markers in blood or urine, dispensing records, patient diaries and self-report.
Many researchers have classified these adherence measurement methods into two
categories: direct and indirect measures, sometimes referred to as objective and subjective
measures (Osterberg & Blaschke, 2005). All these methods are indicative rather than
absolute measures of adherence and previous research indicates that in the absence of a
‘gold standard’ measure, researchers must choose the most appropriate measure in the
specific context (Garfield et al., 2011).

1.2.2.1 Direct measures
Direct methods of measuring adherence include: directly observed therapy, measurement of
concentration of a drug or its metabolite in a biologic fluid such as blood or urine, or
detection of a biologic marker in blood which has been added to the drug formulation
(Farmer, 1999, Osterberg and Blaschke, 2005). These methods of measuring adherence are
generally considered to be the most objective and rigorous, providing proof that the patient
has taken the drug, either by direct observation of the drug being ingested or by detecting its
presence in the body (Horne et al., 2005). However they are not without limitations and are
often difficult to use in practice.
1.2.2.1.1

Directly observed therapy

Direct patient observation, also known as supervised dosing, is considered one of the most
objective measures of adherence. It is also considered useful for identifying unintentional
non-adherence caused by skills deficits in medication taking such as incorrect use of
inhalers (Johnson, 1992). However, directly observed therapy is time-consuming and
expensive for researchers or healthcare professionals, as well as being intrusive and
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inconvenient for patients (Bosworth, Oddone, & Weinberger, 2006). Furthermore, this
method is not fool proof, as patients who are deliberately non-adherent may not swallow pills
but hide them and later discard them (Osterberg & Blaschke, 2005).
1.2.2.1.2

Physiological measures

Physiological measures of adherence include monitoring of the amount of a drug or
metabolite in the blood, urine or saliva, or the identification of biological markers (Bosworth,
Oddone, & Weinberger, 2006). Biologic markers are harmless, easily detected compounds
that can be added to the drug formulation (Farmer, 1999). These measures offer
confirmation that the patient has ingested a dose of medication prior to the test, and are
therefore considered objective, reliable and easily quantifiable (Kyngas, Duffy, & Kroll,
2000). However, they are expensive, often impractical, may be intrusive to the patient, and
are not available for all drug types (Garfield et al., 2011). Furthermore, the results may be
influenced by drug or food interactions, physiologic variability (e.g. different absorption and
excretion rates), dosing schedules and the half-life of the drug, potentially offering
misleading information about adherence (Vik, Maxwell, & Hogan, 2004). Finally, it is
impossible to identify patterns of adherence from these measures and to ascertain
adherence rates in periods between measurements (Farmer, 1999).

1.2.2.2 Indirect Measures
Most measures of adherence commonly used in research are considered to be indirect
methods, assuming that medication has been taken on the basis of indicative evidence.
These types of measures include healthcare provider assessments, patient self-report, pill
counts, electronic monitoring devices, and methods using prescription refill records.
1.2.2.2.1

Health care professional assessments

Asking health care professionals to rate patient adherence is an easy and inexpensive
measure of adherence. However, the evidence suggests it is the least accurate. Clinicians
have repeatedly been found to substantially overestimate medication adherence in their own
patients (Bosworth, Oddone, & Weinberger, 2006; Haynes et al., 1980).
1.2.2.2.2

Patient self-report measures

Self-report measures have traditionally been the most common method of assessing
adherence in both research and practice settings (Williams et al., 2012). Patient-report
methods are relatively inexpensive, simple and convenient to use (Osterberg & Blaschke,
2005). They have also been found to have good concurrent and predictive validity with other
assessment methods and biomedical outcomes (Garfield et al., 2011; Gonzalez et al., 2013;
Shi et al., 2010). Furthermore, self-report measures can be qualitatively informative,
providing insight into the patient’s perspective and experience to help understand and
interpret adherence behaviours (Kyngas, Duffy, & Kroll, 2000; Williams et al., 2012).
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However, patient self-report measures are particularly susceptible to recall and social
desirability bias, and are thus sometimes considered unreliable (Ho, Bryson, & Rumsfeld,
2009). Even the best-intentioned patients may provide inaccurate recall data (Williams et al.,
2012). Reports of poor adherence tend to be more accurate and credible than reports of
good adherence (Pearson et al., 2007; Simoni et al., 2006). In general, patient self-report
measures are thought to produce rates of adherence that are higher than those generated
by more objective measures such as electronic monitoring (Williams et al., 2012). However,
a meta-analysis by DiMatteo (2004a) found that self-report adherence estimates were higher
than objective assessments only for within study comparisons, while across study
comparisons, self-report was associated with lower estimates of adherence than objective
measures. Williams et al. (2012) contend that the long-standing belief that self-reports over
estimate adherence likely is still valid, however they suggest the discrepancy is small when
comparing means between self-report and electronic monitoring data.
There are several different means by which patient self-reports of adherence can be elicited.
Self-report measures can generally be classified into three main types: patient diaries,
patient interviews, and self-report questionnaires. Although, this is an expanding list as new
technologies have also opened up several new ways of collecting adherence information
directly from patients, for example via SMS, voice response systems, the internet and smart
phones (Williams et al., 2012). These different modes of collecting self-report information
may impact on the accuracy of the adherence assessment in different ways. For example,
the use of patient diaries may help to correct for poor recall but they incur a significant
participant burden, are easily altered by patients and may be more likely to reflect what the
patient expects they should report rather than their actual behaviour (Choo et al., 1999).
Likewise, in-person patient interviews are also more likely to be susceptible to social
desirability bias. Social desirability refers to individuals’ tendency to respond in a way that is
socially approved in order to maintain their self-image, to present themselves in a favourable
light, or to avoid negative consequences (Gagné and Godin, 2005). In contrast, patients may
be more likely to honestly report non-adherence in an anonymous postal survey; however
this method tends to be associated with low response rates and missing data (Bosworth,
Oddone, & Weinberger, 2006).
Participant’s beliefs about the way the information will be used and the likely consequences
of reporting adherence or non-adherence may also influence individuals’ accounts, either
consciously or unconsciously. Adherence may be perceived as one of the duties expected of
a “good” patient; fearing that they may offend or disappoint their doctor, patients may be
reluctant to admit to non-adherence (Horne et al., 2005). One method proposed to reduce
social desirability bias in self-report questionnaires, is the use of loading techniques (Gagné
and Godin, 2005). For example, questions about non-adherence may be preceded by a
permission statement such as “taking pills is difficult for a lot of people. It is not uncommon
for people to miss doses from time to time” (Williams et al., 2012).
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Pill counts

After self-report measures, pill counts have been the most common method used to
measure medication adherence (Osterberg & Blaschke, 2005). Pill counts are a simple and
relatively low cost method involving counting the number of pills remaining in a container.
These measurements work on the assumption that the number of pills a patient currently has
reflects the number of pills taken subtracted from the number of pills dispensed (Williams et
al., 2012). Pill counts can take place during scheduled clinic or office visits, unannounced
home visits, or by asking patients to count their remaining pills during the course of a
telephone conversation (Williams et al., 2012).
Pill count measurements of adherence have been supported by studies looking at both
concurrent and predictive validity (Williams et al., 2012). However, like self-report, pill counts
have been found to over-estimate adherence and are criticised for a number of reasons,
including for being open to manipulation (Farmer, 1999). For example, patients may
deliberately dump medication prior to a scheduled pill count to ensure non-adherence is not
suspected (Osterberg & Blaschke, 2005). Even in the absence of intentional distortion of the
measurement, adherence may be miscalculated where, for example, patients store pills in
more than one container for convenience, and these are inadvertently not included in the
count (Williams et al., 2012).
1.2.2.2.4

Electronic Medication Monitors

Electronic monitoring devices are now available which record the date and time a bottle is
opened, pills are removed from a pack, an inhaler is used, or an eyedropper dispenses a
drop. One of the most common electronic measures is known as MEMS, a medication event
monitoring system, consisting of a bottle cap containing a computer chip that records the
data and time the bottle is opened. The recorded information usually includes dose
frequency, dose time, dose interval and dose days, which can then be transferred to a
computer and analysed. Some devices not only store adherence information but can also
send messages to patients reminding them to take their medication (Williams et al., 2012).
Electronic monitoring can provide precise and detailed insight into patients’ medication
taking behaviour and is considered by some to be the closest to a gold standard adherence
measure currently available (Osterberg & Blaschke, 2005). It is also a useful method for
avoiding recall problems and can provide useful data on patterns of adherence such as
whether a patient consistently misses doses on a particular day or time, or misses doses
sporadically (Williams et al., 2012).
In spite of these benefits, electronic monitoring is still an indirect measure of adherence and
has several limitations. MEMS is based on the assumption that opening a medication bottle
is equivalent to one dose of medication consumed, and that for each dose consumed the
container is opened just once (Williams et al., 2012). However, patients may take more than
one dose out of the container at any one time, for example, when transferring to a weekly
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pillbox, or may accidentally or intentionally open the bottle without taking any medication
(Pearson et al., 2007). Furthermore, electronic monitoring using MEMS tends only to
measure adherence to one drug at a time and therefore may not be suitable for many drug
regimens (Gagné and Godin, 2005).
The use of medication monitoring devices may also interfere with normal adherence
behaviour when the patient is aware that their medication taking is being monitored (Williams
et al., 2012). Some researchers use a run-in or practice period to counteract the increased
adherence often seen immediately after patients begin using an electronic monitoring device
(Williams et al., 2012). Other limitations of electronic monitoring devices are their high cost
and the possibility of malfunction. For example, an inadvertent failure to completely close the
medication container might cause medication taking to be under recorded (Choo et al.,
1999).
Despite these limitations, adherence data from electronic monitoring has been shown to
correlate well with clinical outcomes (Williams et al., 2012). Electronic monitoring data is
often considered the reference standard when validating other measures of adherence
(Pearson et al., 2007). Adherence rates, measured by electronic monitoring, are consistently
10 to 25% lower than adherence assessed using other methods (Williams et al., 2012).
However, moderate correlations have been found between adherence measured by
electronic monitors and self-report, pill counts and pharmacy refill measures (Shi et al.,
2010, Williams et al., 2012).
1.2.2.2.5

Prescription refill measures

The use of electronic pharmacy refill records is an increasingly popular means of assessing
medication adherence. This method of measuring adherence focuses on the amount of
medication an individual has available rather than the ingestion of medication (Williams et al.
2012). Although this approach does not provide detail on what medications are taken when
and how, it can identify the highest possible level of medication consumption (Steiner &
Prochazka, 1997). Measures based on refill data, therefore, have high specificity, accurately
identifying those with low adherence (Andrade et al., 2006).
Pharmacy refill records are considered a reliable and objective measure of adherence and
can be used to corroborate other measures such as self-report without any additional burden
on patients (Osterberg & Blaschke, 2005). Refill measures have been found to correlate with
pill counts, self-report measures, and measures of serum or urine drug levels (Nau et al.,
2007; Steiner & Prochazka, 1997). Studies have shown significant associations between
adherence measured by pharmacy refill data and glycaemic control, blood pressure control,
HIV viral load and CD4, indicating good predictive validity (Gonzalez & Schneider, 2011;
Steiner & Prochazka, 1997; Williams et al., 2012). Furthermore, refill adherence has also
been found to be associated with hospitalizations and healthcare costs (Steiner &
Prochazka, 1997).
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Pharmacy refill adherence measures are not without limitations however. Refill-based
measures are generally only feasible and accurate in systems where complete data is
available, most likely when patients obtain all their medications from one pharmacy or
pharmacy system (Williams et al., 2012). Furthermore, they are not suitable to assess
adherence over short time periods. Refill measures may also be complicated by the fact that
some patients could have oversupplies of medication from previous prescriptions, unless
prescriptions are tracked from the first dispensing (Williams et al., 2012).
Methods of estimating medication adherence from prescription and dispensing data have
varied widely and there is as yet no consensus on standards for the mathematical
calculations used (Karve et al., 2008). The most common measures of adherence derived
from dispensing data include a medication possession ratio (MPR) or proportion of days
covered (PDC), continuous measure of medication availability (CMA) and continuous
measure of medication gap (CMG). However, Andrade et al. (2006) found that even among
studies using similar terminology there were often differences in the definitions and
calculations used. While Hess et al. (2006) found that several different terms and definitions
produced identical or near identical outcomes.

1.2.2.3 Multiple and composite measures
As the preceding sections have demonstrated, each existing measure of adherence has
strengths and limitations that may be more or less relevant depending on the context within
which they are used (Williams et al., 2012). The use of multiple methods has been
advocated when feasible (WHO, 2003). However, when triangulating between measures it is
important to be aware of differences in time frames between different measures. For
example, prescription refill records tend to be most useful for longer periods of time, whereas
self-report is reliant on recall and is therefore usually restricted to a month or less (Farmer,
1999). There has also been some argument for combining adherence measures to form
composite measures of adherence (Gonzales and Schneider, 2011). Lu et al. (2008) for
example, found that a composite measure combining electronic monitoring data, pill count
and patient interview was the strongest predictor of undetectable HIV viral load when
compared with each individual measure. Ultimately, the selection of one or multiple methods
is likely to depend on the purpose of the study and the available resources.

1.3

Understanding non-adherence

The high prevalence and serious consequences of non-adherence demand a better
understanding of the problem in order to identify creative and effective solutions. Developing
insight into the determinants of non-adherence is considered one of the first steps in
advancing interventions to address the problem (Cleemput, Kesteloot, & DeGeest, 2002).
This section outlines both the empirical and theoretical explanations for non-adherence.
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Identifying factors related to non-adherence

Several decades of extensive research has failed to satisfactorily explain the causes of nonadherence. Much research has tried to find quantitative associations between adherence
and certain characteristics, which would allow predictions to be made about the type of
patients who are more likely to be non-adherent. Other researchers have sought to use
qualitative methods to understand adherence behaviour from the patients’ perspective
(Barber et al., 2004; Benson & Britten, 2002; Pound et al., 2005; Tordoff et al., 2010). A
recent review of 51 systematic reviews published between the year 2000 and 2009 on the
determinants of adherence identified 771 individual variables with positive, negative or
neutral effects on adherence; and yet few variables have been found that are consistently
related to or predictive of adherence (Kardas et al., 2012). These reviews offer few solid
conclusions, often citing inconsistencies across studies and methodological weakness.
There is now widespread recognition that the reasons for non-adherence are often complex
and that no single factor can impact on adherence sufficiently to improve population health
outcomes (DiMatteo, Haskard-Zolnierek, & Martin, 2012). The WHO (2003), in their
publication on Adherence to Long-Term Therapies, proposed that adherence is a
multidimensional phenomenon determined by five interacting dimensions including:
•

Socio-demographic and economic factors

•

Healthcare team and health system related factors

•

Condition-related factors

•

Therapy-related factors

•

Patient-related factors

While this classification is helpful for understanding adherence, it may oversimplify the
complex interplay between many factors that determine whether or not a patient takes their
medicines (Casula, Tragni, & Catapano, 2012).

1.3.1.1 Socio-demographic and economic factors
Early research on non-adherence to medication adopted an epidemiological approach,
searching for characteristics that distinguished between adherent and non-adherent patients
(Morgan & Horne, 2005). However, the literature on the associations between adherence
and demographic factors, such as age, gender, ethnicity and marital status, is highly
variable. Although some associations have been identified, the direction of these
relationships is inconsistent between studies and no clear consistent relationships have
been documented (Kardas et al., 2012; Steiner & Prochazka, 1997; Vermeire et al., 2001;
Vik, Maxwell, & Hogan, 2004).
Recent reviews and meta-analyses have concluded that neither gender nor age is
consistently predictive of or correlated with non-adherence (DiMatteo, 2004a; Jin et al.,
2008; Vik, Maxwell, & Hogan, 2004). However, several factors associated with ageing are
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cited as adversely affecting adherence; these include the prevalence of physical and
cognitive impairments, multiple co-morbidities, high rates of polypharmacy and complex
medication regimens (Doggrell, 2010; WHO, 2003).
Studies have also reported conflicting evidence on the relationship between race or ethnicity
and adherence. Racial and ethnic minority groups are often associated with lower rates of
adherence. For example, in a recent analysis of individual pooled data from over 1800
participants in 13 studies in the United States, Simoni and colleagues (2012) found African
Americans had significantly lower adherence than Latinos and whites, even after controlling
for demographic variables, depression, and substance use. However, several other studies
report no significant associations between race/ethnicity and adherence (Vik et al., 2004).
Health literacy, inequalities in healthcare provision, income and medication affordability,
diversity of customs, health beliefs and attitudes, and mistrust of healthcare professionals
have all been proposed as possible mediating variables in the relationship between race,
ethnicity and adherence (Gellad, Grenard, & Marcum, 2011; Osborn et al., 2011; Simoni et
al., 2012).
Socio-economic factors such as social class, education, income, employment status and
health literacy have also been explored as potential predictors of adherence behaviour. A
recent review has found some evidence to support an association between non-adherence
and unemployment, poverty and inadequate medical coverage (Kardas et al., 2012). A metaanalysis by DiMatteo (2004a) also identified a weak positive relationship between education
and income, and adherence. However, reviews have also identified many studies reporting
that education and unemployment are not linked to non-adherence (Jin et al., 2008). A
positive correlation between low literacy and poor adherence to medication has been
reported (Kripalani, Gatti, & Jacobson, 2010; Muir et al., 2006). However, a systematic
review on medication adherence in older adults with cardiovascular disease and diabetes
carried out by Loke et al. (2012) found no clear or consistent association between levels of
health literacy and adherence.
Overall it appears that demographic characteristics and socio-economic factors are not
particularly useful in predicting adherence. Furthermore, exploring the influence of sociodemographic factors on adherence is of limited value as they are generally not easily
amenable to change. Were such relationships identified however, they may be useful to help
target adherence interventions towards those who are likely to benefit most. Nevertheless,
some researchers have cautioned against reinforcing stereotypes about which patients are
more likely to be non-adherent based on socio-demographic characteristics (Steiner, 2010).

1.3.1.2 Healthcare team and health system related factors
Several factors related to health care systems and health professionals have been identified
as potential influences on adherence behaviour. These include access to health care
services and cost to the patient, poor drug supply, time constraints on consultations,
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continuity of care, the doctor-patient relationship, and clarity of communication (WHO, 2003,
Kardas et al., 2012).
The health professional-patient relationship, and in particular doctors’ communication style
and skill, is by far the most well researched variable within this category. In a meta-analysis
of 106 studies, Zolnierack and DiMatteo (2009) reported that there is a strongly positive and
significant relationship between doctors’ communication and patients’ adherence. A patient
whose doctor has poor communication has a 19 per cent higher risk of non-adherence than
those patients whose doctors communicate well; while the patients of a doctor who is a good
communicator are more than twice as likely to adhere as those whose doctor is a poor
communicator. Barry et al. (2001), for example, found that if doctors ignored patients’ ‘voice
of the lifeworld’ (lay language) during consultations this frequently resulted in poor outcomes.
Several other related aspects of the relationship have been examined such as interpersonal
style, including friendliness and approachability, the ability to demonstrate empathy and to
draw out and address patients’ concerns, the attitude of the healthcare professional towards
the patients, levels of trust and satisfaction with the professional, and the duration and
frequency of interactions (Vermeire et al., 2001). A systematic review by Vik et al. (2004)
reported that having more prescribing doctors and using multiple pharmacies was
associated with poorer adherence. The reviewers attributed this to poor relationships with
healthcare providers. The importance of communication and relationship factors between the
patients and health professionals is supported by qualitative research with patients and
providers (Ledford et al., 2010; Penn, Watermeyer, & Evans, 2011).
At a policy level, there is also strong evidence from the United States that reducing out of
pocket expenses for patients improves adherence across clinical conditions (Viswanathan et
al., 2012). However, this is likely to have less relevance in the UK context, where NHS
patients pay a prescription charge for each item dispensed rather than paying the actual cost
of the drugs. Furthermore, approximately 50 per cent of patients in England are exempt from
prescription charges, based on age, low income or specific condition. This cohort accounts
for 87.6 per cent of prescription items dispensed under the NHS (Noyce, 2007).

1.3.1.3 Condition-related factors
Many factors related to the condition for which medication is prescribed have been linked to
adherence behaviour. These include, for example, characteristics typical of a disease such
as the severity or visibility of symptoms, the extent of disability associated with it, and the
rate of progression or prognosis (WHO, 2003). Other condition-related factors postulated to
be associated with adherence include the time since diagnosis or duration of an illness,
previous hospitalisations or flare-ups. It has been suggested that the impact of conditionrelated factors may be mediated by individual’s risk perceptions and their perception of the
necessity of adherence (WHO, 2003).
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Research around the effect of disease severity on patient adherence has provided many
complex and conflicting empirical findings making it difficult to draw firm conclusions
(DiMatteo, Haskard, & Williams, 2007). Jin et al. (2008) concluded that, based on the
available literature, there is no consistent evidence that individuals with objectively poorer
health are more adherent to medication than healthier people. The reviewers suggested that
perceived health status, or how patients feel, plays a more significant role in influencing
adherence.
Some reviews have reported evidence that non-adherence is a bigger problem among
patients with asymptomatic diseases, or conditions in which the presence or severity of
symptoms fluctuates, such as hypertension, hyperlipidaemia or asthma (Jin et al. 2008).
Such conditions may reduce peoples’ motivation to take medication as they may experience
no immediate benefit from treatment (Kardas et al., 2012). Whereas studies have also noted
that patients who see considerable improvement of symptoms as a result of taking
medication are normally more adherent (Jin et al., 2008). For example, patients with asthma
or cardiac disease (particularly angina) may perceive a strong link between medication
taking and the presence or absence of symptoms and adjust their medication intake
accordingly (Horne, Weinman, & Hankins, 1999). Patients taking medication for primary
prevention have also been found to be less likely to be adherent compared to those on
secondary prevention medicines (Naderi, Bestwick, & Wald, 2012).

1.3.1.4 Therapy-related factors
Some researchers have found therapy-related factors to be better predictors of nonadherence than disease characteristics (Unni & Farris, 2011). Common drug-related factors
that have been associated with non-adherence include the complexity of the drug regimen,
the frequency of dosing, the number of prescribed medicines, adverse effects, duration of
treatment, previous experience with the success or failure of treatment, practical problems,
and unpleasant taste (WHO, 2003, (DiMatteo et al., 2002; Gellad, Grenard, & Marcum,
2011; Kardas et al., 2012).
The literature is fairly consistent in identifying an association between more complex
medication regimens and poorer adherence (DiMatteo et al., 2002; Gellad, Grenard, &
Marcum, 2011; Jin et al., 2008). Regimen complexity may be related to dosage frequency,
administration instructions such as the correct timing of doses and instructions about food, or
drug formulation. Research has produced mixed findings with regard to the impact of the
number of medications on adherence. A review of diabetes patients by Cramer (2004), for
example, found that mono-therapy regimens had higher adherence than polytherapy
regimens. However, several reviews have failed to find a consistent relationship between
adherence and the number of drugs in a regimen (Gellad, Grenard, & Marcum, 2011; Jin et
al., 2008; Steiner & Prochazka, 1997; Vik, Maxwell, & Hogan, 2004). Morgan and Horne
(2005) argued that how well a treatment fits in with the individual’s routine, expectations and
preferences may be more important than the complexity of the regimen.
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However, reviews have consistently found once or twice daily dosing to be superior to
multiple daily doses (Claxton, Cramer, & Pierce, 2001; Cramer, 2004; Iskedjian et al., 2002;
Jin et al., 2008; Steiner & Prochazka, 1997). Some have associated once daily regimens
with better adherence than twice-daily regimens although the evidence is mixed.
Furthermore, Ammassari et al. (2002) reported that there is evidence to suggest that when
considering the combination of number of daily doses together with instructions about food
or correct timing, less complex regimens significantly increase adherence. Although, the
same review found no conclusive results regarding the importance of dosing frequency to
non-adherence.
Perhaps unsurprisingly, experience of side effects has been postulated as a cause of nonadherence. Jin et al. (2008) reported that all 17 studies that examined side effects in their
review found that they had a negative impact on adherence. However, Vermiere et al. (2001)
noted that side effects were only mentioned as a reason for non-adherence by five to ten per
cent of studies. Finally, practical problems with accessing medicines, such as problems
opening childproof containers and blister packs, or reading small font on labels, have been
identified as a barrier to adherence in qualitative research (Gordon, Smith, & Dhillon, 2007).
Vik et al. (2004) reported that three out of four studies in a systematic review found
adherence to be poorer among participants who experienced difficulty opening their tablet
containers. Changes in the shape and colour of generic medicines dispensed have also
recently been identified as increasing the odds of non-persistence with both cardiovascular
and antiepileptic drugs (Kesselheim et al., 2014; Kesselheim et al., 2013).

1.3.1.5 Patient-related factors
A number of psychosocial factors have also been implicated in non-adherent behaviour.
These include knowledge, attitudes and beliefs about illness and medicines, motivation and
confidence in one’s ability to manage their health behaviours, and fears and expectations
about the outcome of treatment (WHO, 2003). Many behaviour change theories from the
discipline of psychology make assertions about the psychosocial factors involved in health
behaviours such as adherence and their conceptual relationships. These theoretical
perspectives on non-adherence will be discussed in subsequent sections. Other factors
related to the individual patient that may be relevant to non-adherence include social
support, stigma, and memory.
The relationship between knowledge and adherence is not clear-cut. Instinctively it seems
that a certain level of knowledge, including comprehension of medication regimens, and
dosing instructions, and skills to apply that information are imperatives for adherence. Some
studies have indeed found knowledge to be associated with better adherence and clinical
outcomes (Al-Qazaz et al., 2011; Okuyan, Sancar, & Izzettin, 2013). However, a systematic
review by Vik et al. (2004) found little evidence that patients’ knowledge of their medication
regimen is associated with adherence. Furthermore, Schoenthaler et al. (2012) reported that
lower diabetes-related knowledge was associated with better adherence to oral
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hypoglycaemic medications. A number of authors have suggested that knowledge may be
essential but not sufficient in itself to produce adherent behaviour (Horne et al., 2005).
Beliefs about health and illness, and attitudes towards medicines are amongst the most
salient influences on motivation to take medication as prescribed (Kardas et al., 2012). Jin et
al. (2008) reviewed the literature and identified a number of beliefs about illness that have
been linked to better adherence, these include the patient feeling vulnerable to the illness or
its consequences, and believing that the threat posed by the illness or its consequences is
severe. A meta-analysis conducted by DiMatteo et al. (2007) found a strongly positive and
significant relationship between adherence and patients’ perceptions of disease severity.
The odds of adhering were almost 2.5 times higher for patients who believed their disease
was severe and a potential threat. Qualitative research by Marx et al. (2011) also supports
the importance of susceptibility, finding that patients are more likely to take prescribed
medications for hypertension after experiencing a serious event such as a heart attack or
stroke. Other health beliefs, for example believing that an illness is uncontrollable, may also
present barriers to adherence (Jin et al., 2008).
Horne and Weinman (1999) found that beliefs about treatment were stronger predictors of
adherence than clinical and socio-demographic factors. In this study a consistent significant
relationship between medication beliefs and adherence behaviour was observed across
several illness groups. Better adherence is associated with greater perceived need for
medication, while more concerns about medicines correlate with lower rates of adherence
(Horne & Weinman, 1999; Schneider et al., 2004; Schoenthaler et al., 2012). Beliefs about
the necessity of medication may be influenced by experiences of symptoms, and beliefs
about illness. Concerns about medicines associated with non-adherence may include
anxieties about possible adverse effects, fear of developing a dependence, or worries about
diminishing effectiveness over time (Jin et al., 2008). A review of qualitative studies of nonadherence identified considerable reluctance to take medicines in general and concluded
that concerns about medicines are the main reason people do not take their medicines as
prescribed (Pound et al., 2005).
In addition to perceived need for and concerns about medicines, non-adherence may also
be influenced by patients’ expectations and experiences of the efficacy of the therapy (Jin et
al., 2008). Qualitative interviews with patients with good adherence to Highly Active
Antiretroviral Therapy (HAART) suggest that experiencing improvements in health after
taking medication gives people more confidence in the efficacy of their medicines and
motivates them to adhere (Watt et al., 2009). Cultural or religious beliefs, including for
example a lack of trust in western medicines, may also be linked to non-adherence (Jin et
al., 2008; Penn et al., 2011). Related to patients beliefs about their illness and medicines, is
their belief in their own ability to follow their medication regimen and manage their condition.
This is known as self-efficacy. There is consistent evidence from systematic reviews that
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patient self-efficacy is closely related to adherence (Ammassari et al., 2002; Kardas et al.,
2012).
Psychological states such as depression and anxiety have also been associated with nonadherence. A strong and consistent relationship between depressive symptoms and nonadherence has been identified (Gonzalez et al., 2008; Krousel-Wood et al., 2010). DiMatteo
et al. (2000) reported that the odds of a depressed patient being non-adherent are three
times greater than non-depressed individuals. Bauer et al. (2012) found that improvement in
depression was consistently and independently associated with better self-reported
adherence in a cohort of depressed cardiac patients. However, the direction of causation is
not immediately apparent from the existing studies, many of which are cross-sectional
(Ammassari et al., 2002). Depression may impede adherence by lessening the patient’s
desire and ability to follow the recommended treatment regimen. On the other hand the
experience of treatment failure may result in the feeling that adherence is futile and could
amplify depression (DiMatteo et al., 2007). Bautista et al. (2012) found that people with mild
anxiety were at higher risk of non-adherence, although, on the whole the associations
between anxiety and non-adherence are more variable (DiMatteo et al., 2000, Bauer et al.,
2012).
Systematic reviews and meta-analysis have identified individuals who have support from
family, friends or healthcare providers as being more likely to adhere to medicines, while a
lack of social support has a negative effect on adherence (Ammassari et al., 2002; DiMatteo,
2004b; Jin et al., 2008; Kardas et al., 2012; Vermeire et al., 2001). Scheurer et al. (2012)
reviewed the literature on social support in relation to adherence and found that greater
practical support was most consistently associated with better adherence to medication.
Practical support was assessed by individuals’ subjective ratings of how much help they
received with their medications (e.g. reminders, picking up prescriptions, guidance on how to
take medicines), household responsibilities (e.g. cooking, cleaning) and transportation, or
how satisfied they were with the help received. Less compelling evidence was found in
relation to structural or emotional support. Structural support referred to cohabitation, the
presence of a spouse or supportive relationship, or the size of the patient’s social network,
while emotional support was assessed by self-reports of the amount of or satisfaction with
social support, or the number of social support unmet needs. Fewer than half of studies
demonstrated an association between emotional support and adherence.
In the context of some illnesses, social factors such as stigma may also have a detrimental
impact on adherence (Kardas et al., 2012). High levels of stigma attached to diseases such
as HIV often make people reluctant to disclose their diagnosis and this in turn can make
adherence challenging, impacting both on their personal identity and the support available
from others (Pound et al., 2005; Penn et al., 2011).
A final patient-related factor frequently associated with non-adherence is memory. Memory
is important to adherence in two respects: accurate recall of instructions for taking

38

Chapter One

Introduction

medication such as the correct dose and timing, and remembering to take doses at the
required time or refill prescriptions in time. Research has found that recall of advice from
doctors is often poor, and may also be linked to other factors such as the extent to which the
information fits with existing beliefs about illness and treatment, and perceptions of the
importance of the information to the individual (Kessels, 2003). Forgetfulness is widely
reported as a reason for non-adherence (Jin et al., 2008). Prescribed medication regimes
often involve multiple medications to be taken in different quantities and at different times of
day, which may pose a challenge for even the most committed patients. A qualitative study
by Watt et al. (2009) exploring factors that facilitated adherence found that adherent patients
tended to develop specific strategies to remember to take pills, particularly by linking
medication-taking with daily activities or events.

1.3.2

The role of intent in non-adherence

As described in section 1.1.3, explanations for non-adherence have also been categorised
based on individual intent. Patients who actively choose not take their medication as
prescribed are considered intentionally non-adherent, while those who fail to take their
medication correctly despite meaning to do so are considered unintentionally non-adherent.
According to Gadkari and McHorney (2012) the existing evidence base consistently points
towards patients’ beliefs about their treatment, disease, and prognosis as well as their
experiences with medications as determinants of intentional non-adherence. Qualitative
research suggests that people intentionally modify their medication regimens, taking
medicines symptomatically or strategically, for example by altering doses to minimise side
effects, or to better fit their routine (Pound et al., 2005).
This form of classification can potentially highlight targets for intervention. Unintentional nonadherence may, for example, be best targeted with interventions focussed on knowledge,
skills and abilities, while interventions to address intentional non-adherence must give
consideration to patients’ motivations and beliefs (Horne, 2006). Clifford et al. (2008) found
statistically significant differences in peoples’ beliefs about the necessity of taking their
medicines and concerns about taking it between people who were adherent, unintentionally
non-adherent, and intentionally non-adherent to a new medication. People who were
intentionally non-adherent tended to have more concerns about medicines and were more
likely to have doubts about their need to take their medication, while people who were
unintentionally non-adherent did not differ significantly in their beliefs from adherent
individuals. Based on the same sample of patients, Barber et al. (2004) reported that a
greater proportion of intentional non-adherers declared problems with medicines compared
to unintentional non-adherers.
However, evidence suggests that intentional and unintentional non-adherence are not
entirely distinct phenomena. Some research has found that adherence-related knowledge
and motivation is similar for patients reporting both intentional and unintentional nonadherence (Gadkari and McHorney, 2012). It has been suggested that beliefs may be
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associated with unintentional non-adherence but not to the same degree as with intentional
non-adherence. For example, people who perceive their medication as being important may
be less likely to forget to take it or make more effort to overcome barriers (Horne, 2006). This
overlap between unintentional and intentional reasons for non-adherence does not
necessarily negate the usefulness of the classification but indicates that interventions are
needed that address both types of non-adherence, and interventions targeting unintentional
non-adherence may also benefit from addressing patient’s beliefs about and previous
experiences with medicines.

1.3.3

Theoretical perspectives on non-adherence

Alongside research identifying correlates and predictors of adherence and non-adherence,
researchers have explored how theory can help to develop a greater understanding of what
causes medication non-adherence. Theory can help to explain cause-effect relationships
and provide a basis for understanding and predicting behaviour, and intervening to change
behaviour. Much of the theory that has been related to medication adherence to date has
originated from the discipline of psychology. The psychological literature provides several
theoretical models of health behaviour and behaviour change, which have been applied to
explain the study of non-adherence. These include behavioural models, social cognition
models, self-regulatory models and stage theories.
Behavioural models focus attention on the stimuli or cues that elicit behaviours necessary for
adherence, rewards that reinforce the behaviour, and the gradual patterning and automation
of behaviour by repetition (Leventhal & Cameron, 1987). Social cognition models such as
the health belief model, protection motivation theory and theories of reasoned action and
planned behaviour generally share the assumption that health behaviours are influenced by
cognitive variables such as attitudes and beliefs, as well as expectations of consequences
(Munro et al., 2007). Cognition theories are sometimes known as rational belief models as
they assume that prior to behaviour people engage in a rational processing of information
and weigh up the costs and benefits of particular action within their social context. These
theories are distinguished from one another by the different emphasis they place on
particular cognitions, and different explanations for how these cognitions interact to influence
behaviour. Self-regulatory theory, like the social cognition models assumes that behaviour is
influenced by beliefs particular to each individual; these are known as illness
representations. This perspective also recognises the importance of parallel emotional
responses to illness, and incorporates a feedback loop in which behaviours are evaluated for
their success or failure in returning the individual to health or preventing ill health (Leventhal
& Cameron, 1987). Stage models assume that behaviour change involves a sequence of
discrete stages, through which people progress. Different factors are assumed to be more or
less important in different stages, and interventions can therefore be matched to the salient
cognitions at each stage.
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Each of these models has their own particular strengths and weakness, and contributes
useful concepts to the development of understanding about non-adherence. However, the
empirical evidence behind these general health behaviour models is inconsistent. At best
they have been found to predict less than 50 per cent of the variance in adherence
behaviour (Rickles, 2010). Barber (2002) suggested that one potential reason for the failure
of these models to adequately predict non-adherence, is their focus on the antecedents of
intentional behaviour. These psychological approaches may of limited value in
understanding unintentional non-adherence and yet researchers have not distinguished
between these two types of non-adherers in empirical studies assessing their predictive
capacity. Research has demonstrated that more than half of non-adherence may be
unintentional (Barber et al., 2004). The presence of unintentional adherers in these samples
is, therefore, likely to weaken the explanatory power of the models.
Little attention has been given to unintentional non-adherence in the theoretical literature.
Although increasingly researchers are exploring broader systems approaches from other
disciplines, such as human error theory and resilience engineering perspectives, to better
understand unintentional non-adherence. These approaches give consideration to the
context within which medication taking occurs, as well as to individual variables. Barber and
colleagues (2005), for example, explored the application of human error theory to nonadherence by analysing patients’ explanations of their reasons for non-adherence to a new
medicine and found the theory was particularly good at explaining unintentional nonadherence but was less useful in interpreting intentional non-adherence.
A recent systematic review of the application of health psychology theories in adherence
research by Holmes et al. (2014) concluded that individual theories were limited in their
explanatory power with no theory providing a comprehensive account of adherence
behaviour. However, a number of concepts drawn from the psychological literature, including
for example, self efficacy, necessity and concern beliefs about medicines, and perceived
barriers and susceptibility, have been found to be significant predictors of non-adherence,
and may help to inform intervention planning and identify the causal links between
intervention components and anticipated outcomes. The NICE (117) guidelines on behaviour
change at population, community and individual levels, published in 2007 also concluded
that the research evidence does not support any particular model but identified the concepts
listed in Table 1.2 below as potentially useful in the development of interventions.
In a more recent development a new psychological model has been proposed, building on
existing theories and behaviour change techniques, to help explain health behaviours and
develop interventions (Michie, van Stralen, & West, 2011). The COM-B model hypotheses
that interaction between three components: Capability, Opportunity and Motivation cause a
Behaviour. It is a dynamic model in which each component can individually or jointly
influence other components and behaviour. Jackson et al. (2014) explored the model’s
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application to medication adherence and concluded that it was a promising approach but
that intervention studies applying the theory in practice have not yet been published.
Table 1.2 Psychological concepts for planning behaviour change interventions (NICE, 2007)
Psychological concepts
Outcome expectancies
Personal relevance

Helping people to develop accurate knowledge about the health
consequences of their behaviours
Emphasising the personal salience of health behaviours

Positive attitude

Promoting positive feelings towards the outcomes of behaviour
change

Self-efficacy
Descriptive norms

Enhancing people’s belief in their ability to change
Promoting the visibility of positive health behaviours in people’s
reference groups – that is, the groups they compare themselves to,
or aspire to
Enhancing social approval for positive health behaviours in
significant others and reference groups

Subjective norms
Personal and moral norms

Promoting personal and moral commitments to behaviour change

Intention formation and
concrete plans

Helping people to form plans and goals for changing behaviours,
over time and in specific contexts

Behavioural contracts
Relapse prevention

Asking people to share their plans and goals with others
Helping people develop skills to cope with difficult situations and
conflicting goals

1.4

Summary

This chapter has introduced to the concept of non-adherence and highlighted its potential
impact based on the prevalence and consequences associated with it. The complexities of
identifying and measuring non-adherence have been outlined. An overview of the empirical
and theoretical literature on the determinants of non-adherence also presents a very
complicated and often contradictory picture. However, there appears to be relatively
consistent support for the importance of good communication and relationships between
patients and prescribers, simple dosing regimens, practical social support and good mental
health as facilitators of medication adherence. There is also a strong link, from both a
theoretical and empirical perspective, between individuals’ beliefs, attitudes, motivation and
self-efficacy, and adherence, although the underlying mechanism is still not fully understood.
The following chapter surveys the literature on interventions, policy and practice aimed at
reducing or preventing non-adherence.
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Chapter Two Interventions, policy and practice aimed at reducing nonadherence
This chapter provides an overview of the research evidence on previous efforts to address
non-adherence within research, policy and practice settings, and the relative efficacy of
different approaches to intervention, both globally and within the UK context. There is a vast
and rapidly growing literature on adherence interventions, much of which is considered to be
of poor quality; therefore for the most part this overview is based on existing reviews of the
literature, rather than individual studies. There are typically three key factors considered
important in evaluating an intervention: safety, efficacy or effectiveness, and cost
effectiveness. For example, within the pharmaceutical industry, regulators require clear
evidence that a drug is safe and effective before it is brought to the market, and health
system payers want evidence that it is cost-effective before approving it for use. The
National Institute for Health and Care Excellence (NICE), the organisation charged with
providing national guidance and advice to improve health and social care in the UK, “develop
and publish quality standards that identify safe, effective and cost-effective care and
services” (NICE, 2014a, p.10.). This review and the study that follows focuses predominantly
on efficacy, whether or not the intervention works as intended, rather than safety or costeffectiveness.

2.1

Interventions to improve medication adherence

The existing body of research is far from conclusive on how best to support adherence to
medication. Systematic reviews of the literature on interventions to improve medication
adherence have noted the paucity of effective solutions. A Cochrane systematic review
published in 2008 reported that less than half of interventions designed to enhance
adherence to long-term treatments (36 of 83, 43%) were associated with statistically
significant increases in medication adherence (Haynes et al. 2008). A recently published
update of this review found that of 17 studies identified as having the lowest risk of bias, just
eight improved adherence (Nieuwlaat et al., 2014). Other systematic reviews, despite varied
criteria for the inclusion of studies, have detailed similar findings (Molloy et al., 2012;
Schedlbauer, Davies, & Fahey, 2010; van Dalem, Krass, & Aslani, 2012). For example,
Kripalani et al. (2007) found that just 20 of 37 (54%) trials reported a significant improvement
in at least one measure of medication adherence; while a review of US studies found that 33
of 62 (53%) studies reported improvements in adherence (Viswanathan et al., 2012).
Even the most successful interventions have not resulted in large improvements in
adherence (Haynes et al., 2008; Nieuwlaat et al., 2014). A meta-analysis of studies intended
to improve adherence revealed that regardless of the strategy employed, interventions
yielded a positive but minimal effect (Peterson, Takiya, & Finley, 2003). Furthermore,
although some interventions have been found to improve adherence, similar improvements
in clinical outcomes are observed less frequently. Of 57 RCTs that included a clinical
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outcome measure, Demonceau et al. (2013) found only eight reported a significant
improvement. Five of the 17 highest quality studies included in the Cochrane update
successfully improved both medication adherence and clinical outcomes (Nieuwlaat et al.,
2014). Previous reviews reported a similar rate with only about 30 per cent of interventions
achieving improvements in health outcomes (Haynes et al., 2008; Viswanathan et al., 2012).
Kripalani et al. (2007) found that 9 out of 20 interventions with a positive effect on adherence
showed an improvement in at least one of the measured clinical outcomes. However, the
degree of improvement in adherence was not consistently related to the clinical outcomes
achieved in this meta-analytic review. Van Dalem et al. (2012) found a higher proportion (21
out of 34) of studies showed improvements in clinical outcomes but they found no
consistency in the results. Some of the studies reported increased adherence but no
corresponding improvement in clinical outcomes, and vice versa. Some of these
discrepancies may be explained by the fact that studies were often not sufficiently powered
to detect differences in clinical outcome, creating challenges for interpretation (Kripalani et
al. 2007).
Methodological problems such as the absence of power calculations and small sample sizes
are frequently highlighted in reviews of the adherence literature (Van Wijk et al., 2005).
Reviewers have consistently criticised the poor quality of research in the field and lamented
the dearth of high quality studies (Haynes et al., 2008; Kripalani et al., 2007; Nichol,
Venturini, & Sung, 1999; van Dalem, Krass, & Aslani, 2012). Nieuwlaat et al. (2014) note
that despite a steep increase in the number of RCTs targeting adherence published since
the previous Cochrane review, methodological weaknesses persist in the field. The
application of theory in the development and evaluation of interventions is noticeably absent
in much of the research. Studies included in reviews tend to be heterogeneous and the wide
variability in study design, including diverse populations, settings, conditions, interventions
and outcome measures, length of follow-up and poor reporting, limit the possibilities for
quantitatively synthesising results and make it difficult to evaluate strategies for improving
adherence (Kripalani et al., 2007). A lack of consensus on standard definitions and the
absence of reliable, validated measures of adherence, in particular, hinder the development
of the field (Garfield et al., 2011; Peterson, Takiya, & Finley, 2003; Vermeire et al., 2001).
The Hawthorne effect, whereby people demonstrate higher adherence than normal because
they are aware that they are being studied, may be a factor in some studies. Several
samples have been found to have very high baseline adherence, thus producing a ceiling
effect, making it very hard to improve significantly (Van Wijk et al., 2005). Variability in the
quality of research and the methods used has led to substantial variation in the conclusions
drawn about the effectiveness of interventions (Nichol, Venturini, & Sung, 1999).
Furthermore, the majority of studies in this area have been conducted in North America and
are not necessarily generalizable to very different healthcare systems such as that in the UK.
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Types of adherence interventions

Interventions to enhance adherence vary widely and have ranged from simple medication
adjustments or single information leaflets to complex multidisciplinary and multifaceted
interventions. Many researchers have tried to examine whether certain types of interventions
are more effective than others and have reached conflicting conclusions. A meta-review
carried out by van Dulmen et al. (2007), which included 38 reviews of the effectiveness of
adherence interventions published between 1990 and 2005, and covering 1,373 primary
studies and 266,988 patients found that in 23 of the reviews, significant differences in the
effectiveness of various adherence interventions were found. However, 15 reviews found no
differences in effectiveness. Some effective interventions were identified in most reviews but
there were either no statistical differences between the interventions, or the authors were
reluctant to draw conclusions based on the limitations of the data available. Roter et al.
(1998), for example, found no single approach was better than another at improving
adherence to both medication and appointments. Similarly, a meta-analysis by Peterson et
al. (2003) found no significant differences between intervention types. Research has sought,
and in many cases failed, to find consistent relationships between intervention
characteristics and their effectiveness (van Dalem, Krass, & Aslani, 2012). Kripalani et al.
(2007), for example, noted that 3 trials of similar interventions with asthma patients had
inconsistent effects. Nieuwlaat et al. (2014) also reported that they could identify no common
characteristics associated with successful interventions.
Reviewers have typically grouped interventions into categories that reflect their key
components to facilitate manageable comparisons between different types of interventions
and across different conditions and settings. However, there is no established system of
classification. Adherence interventions are frequently complex in nature and it is often
difficult to make clear distinctions between different components. Such decisions generally
rely on the individual judgement of reviewers and therefore result in interventions being
classified in many different ways. Indeed the most recent Cochrane review of adherence
interventions, abandoned any attempt to classify the included intervention, simply concluding
that “the diversity and complexity of interventions precluded a taxonomy of simple labels that
would accurately summarize efficacy per intervention type” (Nieuwlaat et al., 2014, p. 9)
Table 2.1 presents a sample of some of the different classifications used in previous
reviews. Interventions may, for example, be classified according to specific techniques,
general theoretical approaches, modes of delivery, intervention settings, behaviour-specific
procedures, or a combination of these systems (Abraham & Michie, 2008). Multi-component
interventions could often be included in several different categories. This approach makes it
more difficult to establish which intervention components contribute to effectiveness. Van
Dulmen et al. (2007) carried out a review of systematic reviews on interventions focused on
improving adherence to medical treatment and reported the efficacy of several types of
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interventions. The authors categorised interventions as technical, behavioural, educational,
affective, and multi-faceted or complex interventions. This review follows the same format.
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Hospital Discharge
programs
One time
interventions
Self care initiatives

Multi-faceted or
complex

Affective

Educational

Family and Social

Combined

Behavioural

Behavioural

Reminders

Technical

Informational

Theory-based
interventions
Disease-based
interventions
Dosage
simplification

Van Dulmen et al
.2007

Kripalani et al.
2007

Krueger et al. 2005

Complex behavioural
approaches

Simplification of drug
regimen
Patient information and
education
Patient re-enforcement
and reminding

Schedlbauer et al.
2010

Table 2.1 Classifications of interventions used in the adherence literature

Education (face-to-face with
pharmacist)
Education and behavioural support
(telephone, mail, and/or video)
Education and social support
Health coaching
Multi-component interventions
Pharmacist or physician access to
patient adherence data
Patient access to medical records
Reminders
Risk communication
Self-management
Shared or clinical decision making
Telephone counselling, care
management, and monitoring
Virtual clinic

Decision aids

Collaborative care (telephone and in
person)
Collaborative care (telephone only)

Case management preceded by
intensive interdisciplinary assessment

Case Management

Blister Packaging

Viswanathan et al. 2012

Technical equipment for disease
monitoring
Rewards

Electronically monitored adherence
feedback
Technical reminder systems

Social-Psych-affective

Behavioural-Counselling

Cognitive-Educational

Treatment simplification

Demonceau et al 2012
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Technical interventions

Adherence interventions categorised by van Dulmen et al. (2007) as technical, include
simplification of dosage regimens and specialised packaging. The authors reported that
overall there is reliable evidence indicating that simplifying medication regimens results in
better adherence, although the effect may reduce the longer treatment persists. These types
of interventions often aim to reduce the number of doses to be taken daily, for example by
using extended release formulations. Less frequent dosage has been associated with
improved adherence across a wide range of conditions; however, depression appeared to be
an exception. Interventions may also focus on reducing the number of different drugs in the
regimen. Fixed dose combination pills, for example, are pills that include two or more drugs
in fixed proportions within the same formulation. A meta-analysis carried out by Bangalore et
al. (2007) found that, based on the 9 included studies, fixed dose combinations reduced the
risk of non-adherence by 26 per cent compared to free-drug combination regimens. Many
reviewers have categorised these types of interventions as behavioural (e.g. Roter et al.,
1998, Peterson et al., 2003, van Dalem, Krass, & Aslani, 2012). Kripalani et al. (2007)
identified dosage simplification as one of the most common and effective forms of
behavioural intervention. The three randomised controlled trials (RCTs) involving dosage
simplification included in this review reported an improvement in adherence whether
switching from two to one dose per day, or from four to two. However, they found
inconsistent effects on clinical outcomes.
Other technical solutions include reminder packaging in the form of pill boxes divided into
compartments for days of the week and times of day, often known as multi-compartment
medication compliance aids or pill organisers, an example of which is a Dosette box. They
can also include blister packaging of several medications in a fixed combination to be taken
together, or containers with an alert when a dose is due. The evidence on the impact of
these technical interventions is not definitive. A review by Kripalani et al. (2007) did not find a
significant effect of specialised packaging on either adherence or outcomes. In contrast, van
Dulmen et al. (2007) reported that pill organisers, calendar packaging and electronic vial
caps that beeped when a dose is due were effective in improving adherence for select
patient groups. A Cochrane review specifically focusing on the impact of reminder packaging
on adherence to long-term medication found, in a combined analysis of four trials, that
reminder packaging increased the percentage of pills taken by an average of 11 per cent
(Mahtani et al., 2011). However, based on two trials using self-report adherence data, there
was a non-significant reduction in adherence in the reminder packaging intervention group.
This review also found limited evidence suggesting that reminder packaging may improve
clinical outcomes, identifying significantly reduced HbA1c levels and diastolic blood pressure
but not systolic blood pressure. Mahtani and colleagues (2011) point out that reminder
packaging is likely to be beneficial only in circumstances where the non-adherence is
unintentional.
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Behavioural interventions

Some reviews have identified behavioural interventions as the most effective strategy for
improving adherence to long-term medication (van Dalem, Krass, & Aslani, 2012).
Behavioural interventions are built on the premise that the use of medications has to be
integrated into a person’s daily routines, and new habits and behaviours are required to do
so (Krueger, Berger, & Felkey, 2005). Behavioural interventions are designed to target,
shape and reinforce specific behaviours related to medication use by changing peoples’
skills levels and/or normal routines. Intervention strategies categorised as behavioural in the
literature include, mail, email or telephone reminders, monitoring and feedback, skill building
and practice activities (for example, instruction in the proper use of an inhaler), behavioural
modelling and contracting, motivational counselling, and rewards or incentives (Roter et al.,
1998, Peterson et al., 2003, van Dulmen et al., 2007, van Dalem, Krass, & Aslani, 2012).
A meta-analysis conducted by Peterson et al. (2003) found that overall studies involving
behavioural interventions had a low effect size (r = 0.07). Peterson et al. (2003) reported that
of the behavioural interventions studied, mail reminders had the largest impact, followed by
skill building, packaging changes and dosage schedule changes. However, there were no
significant differences in respect of effect sizes between the intervention types.
A recent systematic review focussing on cardiovascular medicines identified motivational
counselling as the most common behavioural intervention to reinforce adherence (van
Dalem, Krass, & Aslani, 2012). The four studies of this type of intervention included for
review found significant improvements in adherence, as well as better clinical outcomes.
Additionally, a Cochrane systematic review of interventions aimed at improving adherence to
lipid-lowering medicines identified patient reinforcement and reminding as the most
promising type of intervention, increasing adherence by up to 24 per cent (Schedlbauer,
Davies, & Fahey, 2010).
Demonceau and colleagues (2013) found that interventions that included feedback based on
patients’ individual dosing histories measured electronically, were significantly more effective
than interventions that did not include this method of intervention. Kripalani et al. (2007) also
identified repeated assessment and monitoring of medication use with feedback as one of
the most successful forms of behavioural intervention, alongside dosage simplification. The
reviewers reported that interventions that provided patients with tailored feedback,
reinforcement, or rewards brought about significant changes in adherence, although the
evidence supporting an effect on clinical outcomes was more limited. However, monitoring
clinical indicators such as blood pressure alone does not appear to be effective (Kripalani et
al., 2007, van Dalem, Krass, & Aslani, 2012).
Reminders, by telephone, mail and electronic methods, have also been identified as
effective behavioural interventions (van Dalem, Krass, & Aslani, 2012; van Eijken et al.,
2003). A review by Schedlbauer et al. (2010) reported that reinforcing patients to take their
medication in the form of written postal material, telephone and other reminders was
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associated with improved adherence in all six RCTs which employed this strategy, although
two of those did not reach statistical significance. These interventions included regular
phone calls, regular review by a community pharmacist, and a simple calendar reminder of
medication taking. A recent review specifically looking at the effectiveness of electronic
reminders to improve adherence, concluded that electronic reminders, especially SMS
reminders, are effective in the short-term but the long-term impact is unclear (Vervloet et al.,
2012). A subsequent meta-analysis by Tao et al. (2015) reported that use of electronic
reminders was associated with a small but significant improvement in adherence.
Financial incentives act as positive reinforcement and several reviews have found the
payment of cash, gifts or vouchers can be very effective in improving adherence (DeFulio &
Silverman, 2012; Petry et al., 2012; van Dulmen et al., 2007). However, studies have
typically featured patients taking medication for drug or alcohol dependence, HIV,
tuberculosis, and schizophrenia, and may not be generalizable to other long-term conditions.
Furthermore, reviewers have highlighted the challenge in making such interventions
sustainable and cost-effective.
Other effective behavioural strategies include enhancing self-efficacy, skill training, and a
computer generated, individualised expert system; while trials have tested the impact of
directly observed therapy, and cognitive behaviour therapy, but found not significant
changes in adherence or clinical outcomes (Kripalani et al., 2007; van Dulmen et al., 2007;
van Dalem, Krass, & Aslani, 2012).
One further approach that has been advocated as both a behavioural and informational
intervention is the use of a reminder chart. A reminder chart provides a simple overview or
snapshot of medications, doses and specific times of day they should be taken everyday,
often linked to specific daily activities or routines. There is limited evidence available but a
small number of studies provide support for the utility of reminder charts in improving
knowledge and adherence (Gabriel, Gagnon, & Bryan, 1977; Raynor, Booth, & Blenkinsopp,
1993).

2.2.3

Educational and informational interventions

Educational interventions usually involve providing information to increase knowledge about
a medication or disease (Peterson et al., 2003). Education has been delivered through faceto-face or telephone contact, written, or audio-visual communications, in a one-on-one or
group format (van Dulmen et al., 2007). Interventions range from single information leaflets
or one-off sessions to several hours over many sessions (Kripalani et al., 2007).
A meta-review by van Dulmen et al. (2007) concluded that educational interventions appear
to have a positive effect on patients’ knowledge, adherence and outcomes. Demonceau et
al. (2013) found that interventions that included a cognitive-educational component
increased adherence by 16.1% compared to a 10.1% improvement associated with
intervention studies that did not include this type of intervention. However, the evidence is
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mixed. For example, Kripalani et al. (2007) found that just half of the informational
interventions included in their review had an impact on at least one measure of adherence,
and some of these were only effective in subgroups, while most did not improve clinical
outcomes. Among 10 studies for which an effect size for adherence outcomes could be
calculated, half were not significant, one trial of intensive, multisession counselling had a
large effect size, while four other studies that provided counselling over multiple sessions
had a small to medium effect (Kripalani et al., 2007). van Dalem and colleagues (2012)
found that just one in seven studies utilising educational interventions showed a significant
improvement in adherence to cardiovascular medicines.
A meta-analytic review by Peterson et al. (2003) found no significant difference among
educational intervention types. According to Vermiere et al. (2009) educational interventions
are often so poorly described it is impossible to identify differences or similarities between
programmes. A review of reviews by van Dulman et al. (2007) found that there was not
enough evidence to establish what types of educational programmes or what educational
strategies are most effective. There is some evidence, however, that education in concrete
problem solving and motivational techniques can improve medication adherence, while
psycho-educational programmes, which focus on condition and treatment-related knowledge
without addressing attitudinal or behavioural change appear not to be effective (Zygmunt et
al., 2002).

2.2.4

Social support and affective Interventions

Affective or social support focussed interventions have been less frequently examined in the
adherence literature, and tend to be used alongside educational or behavioural components
rather than as standalone interventions (Roter et al., 1998). Intervention strategies classified
as affective are intended to influence adherence behaviour through appeals to feelings and
emotions, social relationships and social supports (Roter et al., 1998). Kripalani et al. (2007)
found two studies that included strong social support elements successfully improved
adherence, but did not improve clinical outcomes (Kripalani et al. 2007). A review of
adherence interventions in HIV patients reported that eight out of ten social support
interventions resulted in improved adherence but there was some evidence to suggest that
the effect did not last beyond the intervention period (Beith & Johnson, 2006). Just one
social intervention was identified in a review of adherence to cardiovascular medicines,
which did not result in any significant difference in outcomes (van Dalem, Krass, & Aslani,
2012).

2.2.5

Complex and multi-faceted interventions

Many adherence interventions include various groupings of educational, behavioural and
affective elements, and these have been shown to be more effective than single approaches
(Roter et al., 1998; Vermeire et al., 2001). Combinations of educational and behavioural
components tend to be most common (Kripalani et al., 2007; van Dalem, Krass, & Aslani,
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2012). Kripalani et al. (2007) found five out of 13 such interventions showed improvements
in all measures of adherence, with a further three resulting in mixed or nearly significant
outcomes. Effect sizes ranged from small to large in the significant studies. Van Dalem,
Krass and Aslani (2012) reported that only three of nine studies employing combined
informational and behavioural features demonstrated significant improvements in adherence.
In contrast, a systematic review of studies conducted in the US reported that educational
interventions with behavioural support in the form of continued patient contact over time
offered the most voluminous and consistent evidence of improvements in medication
adherence and other health outcomes across a range of clinical conditions (Viswanathan et
al., 2012). Studies combining informational and social elements, such as support by
volunteer lay health mentors and the patients’ partners, and combining all three categories
have also been successful in improving adherence (van Dalem, Krass, & Aslani, 2012).
The existing body of research is generally inconclusive as to which features of combined
interventions are most responsible for changes in adherence. Most researchers have not
separated out the effects of different elements of the intervention and are therefore unable to
determine whether specific individual components alone have a significant effect or which
particular combinations are most successful (Kripalani et al., 2007). However, in spite of this
shortcoming in research, successive reviews and meta-analyses have concluded that multifaceted and tailored interventions are more effective in improving adherence than single and
generalised interventions (Roter et al., 1998, van Eijken et al., 2003, Kripalani et al., 2007,
Haynes et al., 2008). Intuitively, this makes sense given the multiple determinants of nonadherence (Dunbar-Jacob & Mortimer-Stephens, 2001). Rudd (1995) argued that multifactorial interventions maximize the probability that one or more of the component parts
and/or the cumulative effect, will produce the desired outcome. While this approach
addresses the problem of inter-individual differences, it is unlikely to prove a cost-effective
approach. Indeed successful adherence interventions have tended to be resource intensive
(Peterson et al., 2003). Tailored patient-centred interventions, which take into account
participants’ attitudes, beliefs, and particular circumstances, including their daily routines and
habits, have been reported to be more effective than a one size fits all approach (Petrilla et
al., 2005; Rudd, 1995).
In summary, no one type of intervention has yet been identified that consistently and
effectively improves medication adherence. The complex nature of many interventions
makes it difficult to synthesize the evidence but there is a general consensus that multifaceted, patient-centred approaches offer the most potential. It seems apparent that
knowledge and understanding about the reasons for non-adherence garnered from research
and theory have contributed relatively modestly to the development of interventions. For
instance, there appears to be little reference in most of the interventions discussed above to
the cognitions that are the focus of most theories related to non-adherence. Indeed beliefs
and attitudes have some of the most consistent empirical associations with adherence and
yet do not feature strongly in the intervention literature. It may be of note that within the
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behavioural intervention category, some of the most successful interventions appeared to be
motivational counselling and the provision of tailored feedback, both of which are likely to
address patient’s individual cognitions. Although the evidence is variable there are many
promising strategies for intervention that demand further research attention. The next
sections examine the literature on two approaches to the delivery of adherence interventions
that have been identified as having potential, individually or in combination.

2.3

The role of pharmacy in improving adherence

The conception of pharmacy as a profession and the role of pharmacists in society vary
across the world and has evolved and developed over time. In the early part of the 20

th

century, the pharmacist’s role was primarily occupied with compounding and selling
medicines, and providing free advice for patients seeking remedies for minor ailments
(Hepler & Strand, 1990; van Mil, 1999). These functions gradually began to diminish in many
countries as the preparation of drugs was taken over by the pharmaceutical industry, and
choice of medicines was increasingly considered the domain of doctors (Hepler & Strand,
1990). Pharmacists’ focus increasingly moved towards dispensing. In the UK, in particular,
the introduction of the National Health Service Act in 1946 giving every member of the
population free access to a general practitioner led to a growth in the number of
prescriptions to be dispensed and a shift in the importance of dispensing to pharmacy
incomes (Nuffield Committee of Inquiry into Pharmacy, 1986). The nature of dispensing also
began to change with the arrival of original pack dispensing and consumer information
inserts (Nuffield Committee of Inquiry into Pharmacy, 1986). The pharmacist’s role became
primarily engaged with interpreting and clarifying the prescriber’s intentions, and assembling
and labelling medicines with the necessary information and instructions for the patient
(Nuffield Committee of Inquiry into Pharmacy, 1986). In the late 1970s and 1980s, as these
changes took hold, people in many parts of the world began to question the role of
pharmacists and their value in society (Harding & Taylor, 1997; van Mil, 1999). A report
published by an independent committee of inquiry in 1986, commissioned to examine
current pharmacy structures in the UK and make proposals for the future of the profession,
advocated pharmacists taking a greater role in providing patient-centred services such as
giving advice and engaging in better collaboration with other healthcare professionals
(Nuffield Committee of Inquiry into Pharmacy, 1986). Underpinning the recommendations
was the contention that the knowledge, expertise and training of pharmacists were not being
fully exploited under the system at the time, and that pharmacists could make a more
effective contribution to health care by greater involvement with members of the public,
including providing additional support to those most in need of help handling their medicines
such as people with long-term conditions.
A move towards a more patient-focussed approach, providing a broader range of services
was seen in most European countries and in the US, where the concept of pharmaceutical
care began to emerge in the 1990s (van Mil, 1999). The term ‘pharmaceutical care’ first
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appeared in a 1975 article by Mikael and colleagues, referring to the “care that a given
patient requires and receives which assures safe and rational drug use”. However, it was a
1990 definition by Hepler and Strand that began to stimulate widespread interest in the idea
(Cipolle, Strand, & Morley, 1998). Hepler and Strand (1990) defined pharmaceutical care as
“the responsible provision of drug therapy for the purpose of achieving definite outcomes
which improve a patient’s quality of life”. The idea of pharmaceutical care that they
articulated has become one of the most widely used definitions worldwide (van Mil, 1999).
This definition placed a strong emphasis on patient welfare, assigning the pharmacist direct
responsibility for providing care that is of benefit to the patient, and preventing drug-related
harm. Hepler and Strand (1990) argued that the prevention, identification and solution of
drug-related problems should be the profession’s most important priority. This
conceptualisation of pharmaceutical care was quickly adopted by the international pharmacy
community and came to be seen as the strategic future for the profession (van Mil & Schulz,
2006). In 1993 the International Pharmaceutical Federation (FIP) acknowledged
pharmaceutical care as a component of good pharmacy practice, and in 1996 issued a joint
statement with the WHO on good pharmacy practice in community and hospital settings,
which further acknowledged the importance of pharmaceutical care (van Mil, 1999).
Pharmacy is now seen as a practice profession with a mandate to provide responsible
patient-centred care (Cipolle, Strand, & Morley, 1998).

2.3.1

Pharmacist-provided adherence interventions

There is now good evidence that community pharmacists can provide effective health
improvement services in a wide range of areas. For example, smoking cessation services,
access to emergency contraception, needle-exchange programmes and minor ailment
services, have all demonstrated benefits in high quality research (Noyce, 2007). Pharmacists
in the UK are also increasingly adopting more substantial roles in the management of longterm conditions. In particular, pharmacists have been identified as well equipped to identify
and intervene in non-adherence to medication and there has been a growing body of
research evaluating their role in this domain.
A recent Cochrane review of systematic reviews on interventions to improve the safe and
effective use of medicines identified interventions involving pharmacists in medicines
management as having relatively consistent evidence of positive impacts on adherence,
medication problems and clinical outcomes but highlighted the need for more confirmatory
evidence (Ryan et al., 2014). A meta-analysis of 14 US studies conducted by Chisholm-Burn
et al. (2010) reported that pharmacist involvement in patient care significantly improved
medication adherence. Further systematic reviews have also found pharmacist interventions
to be effective in improving adherence in patients with physical health problems such as
cardiovascular disease, and with mental health problems such as depression (Cutrona et al.,
2010; Finley et al., 2002; Molloy et al., 2012; Rubio-Valera et al., 2011). However, some
reviewers have concluded that there is insufficient evidence to fully understand the value of
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pharmacist interventions in improving adherence (Blenkinsopp & Hassey 2005, Blalock et
al., 2013). Van Wijk et al. (2005), for example, identified 18 studies conducted in pharmacy
settings intended to improve either adherence and/or clinical outcomes, and found that 8
showed a significant improvement in adherence, 8 showed no significant impact, and 2
lacked sufficient detail to determine the impact. Similarly, Koshman et al. (2008) examining
pharmacist interventions in heart failure found that approximately half of the studies that
included an adherence outcome measure appeared to improve adherence rates, while the
other half did not show a significant effect. In three separate reviews, Machado and
colleagues (2007a, 2007b; 2008) reported that, overall, pharmacists’ interventions did not
show a significant impact on adherence for patients with diabetes, hypertension and
hyperlipidaemia. The reviewers did, however, note that in the case of hypertension the
results were inconsistent; differences in adherence between intervention and control groups
ranged from minus 20 to plus 28 per cent depending on the type of adherence measures
used. This variation may be attributed to small sample sizes and overall poor quality in many
of the included studies. In addition, the same reviews found statistically and clinically
significant improvements in clinical markers such as HbA1c, cholesterol and blood pressure
associated with pharmacist interventions. Similar findings have been observed in other
reviews that have measured clinical outcomes rather than, or in addition to, adherence
outcomes (Lindenmeyer et al., 2006; O'Donovan, Byrne, & Sahm, 2011). Pharmacist
interventions have also been found by some to reduce the odds of adverse drug events and
to reduce hospital admissions (Koshman et al., 2008, Chisholm-Burns et al., 2010).
Although, not all reviews reached the same conclusion; a systematic review of community
pharmacist interventions for preventing or managing diabetes or cardiovascular disease by
Evans et al. (2011) found no differences in any major health outcomes and only small
improvements for surrogate markers (including adherence) with little clinical significance.
Similarly, Holland et al. (2007) reported that in a systematic review of pharmacist-led
medication review interventions there was some evidence of improvements in knowledge
and adherence but no effect on more significant clinical outcomes such as mortality or
hospital admissions.
The pharmacist interventions included in these reviews vary widely in their approach. Evans
et al. (2011) found that patient education, patient follow-up, and the identification of drugrelated problems and subsequent recommendations to a doctor were the three most
common interventions in the reviewed studies. The interventions included for review by
Cutrona et al. (2010) typically lasted 6 to 12 months and included a meeting with a
pharmacist where medication histories were obtained, medication knowledge elicited, and
disease and lifestyle management education provided, sometimes with accompanying
written information. Other interventions described have included case management by a
pharmacist, pharmacist-managed primary care clinics, dosage adjustments, monitoring and
management of toxicity and adverse effects, and advice on self-care (Blenkinsopp &
Hassey, 2005; Lindenmeyer et al., 2006; Rubio-Valera et al., 2011). Van Wijk et al. (2005)
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reported that five of eight successful interventions in their review included a combination of
education, counselling and monitoring. However, some of the unsuccessful interventions
also included similar elements. Both Evans et al. (2011) and Van Wijk et al. (2005)
concluded that it was impossible to determine whether any one strategy was better than the
others.
Overall, intervention by a pharmacist appears to show some promise based on the data
currently available but the evidence is limited and more studies are needed that directly
address adherence to medicines. Reviews of the literature on adherence typically take a
global perspective. However, both the determinants of adherence, and the feasibility and
effectiveness of interventions likely differ across countries, and in particular across different
health systems and types of healthcare provision. Therefore the following sections explore
the UK policy and practice context.

2.3.2

The UK policy and service context

Both the government and pharmacy profession in the UK have recognised the need to
maximise the role of the community pharmacist in delivering pharmaceutical care. In a
narrative review of policy, education and research related to community pharmacy and
medication adherence in England, Clifford et al. (2010), asserts that the policy context in
England is highly conducive to community pharmacists taking on a greater role supporting
patients with their medications. A succession of national health policy documents for more
than a decade now (e.g. Pharmacy in the Future, 2000; A Vision for Pharmacy in the NHS,
2003; Choosing Health through Pharmacy, 2005; Our Health, Our Care, Our Say, 2006;
Pharmacy in England: building on strengths – delivering the future, 2008; Equity &
Excellence – liberating the NHS, 2010) have recognised that pharmacists, as experts in
medicines, are an underused resource within the health system, and have advocated an
increased role for pharmacists in supporting patients taking medicines.
In 2000, “Pharmacy in the Future” acknowledged that a large number of patients could
benefit from additional help in order to get the maximum benefit out of their medicines, and
that such help had the potential to reduce avoidable ill-health and the amount of medicine
wasted. This document also promoted the concept of partnership between patients and
professionals in the prescribing and taking of medicines. The Department of Health pursued
this idea, establishing the Task Force for Medicines Partnership, in 2002, with the aim of
implementing the principles of concordance in practice,
These policy statements have been supported by developments in practice including
changes to the community pharmacy contractual agreement in 2005 to provide a system of
reimbursement which would encourage the expansion of pharmacy services beyond
dispensing and supply of medicines. The new contract introduced the concept of three tiers
of services: essential, advanced and enhanced services. Under this framework a specified
range of essential services must be provided by all community pharmacies. These include
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dispensing and disposal of medicines waste, for example, as well as health promotion, signposting to other health services and support for self-care. Advanced services are those that
community pharmacies can opt to provide as long as they meet certain accreditation
requirements. Finally enhanced services are those commissioned locally by primary care
trust to meet specific healthcare needs such a minor ailment schemes and smoking
cessation services.
Two services within this new framework were particularly intended to help people more
effectively take their medicines: medicine use reviews and repeat dispensing. Under this
new arrangement pharmacies were able to operate a repeat dispensing service, allowing
patients to get up to 12 months of their prescribed medicines from their community
pharmacy rather than returning to their GP. This service presents pharmacists with an
opportunity to ask patients about their experience with their medicines and to check whether
additional support is required (Clifford et al., 2010).
The 2005 pharmacy contract also introduced an advanced service known as a Medication
Use Review (MUR) and Prescription Intervention Service. An MUR is a structured
consultation between a patient and a pharmacist to review a patient’s medication and where
necessary to provide information and support, or make recommendations to the person’s
GP. A Prescription Intervention involves a similar consultation but usually takes place in
response to a significant problem identified at the time of dispensing a drug rather than
during a scheduled meeting. Although pharmacists are now more actively involved in patient
care they currently have no access to patients’ medical records.
Further changes to the pharmacy contract were made in 2011, including the launch of the
New Medicine Service (NMS) for people newly prescribed a medicine for a long-term
condition. The NMS is an advanced service, focussing on four patient groups:
asthma/chronic obstructive pulmonary disease (COPD), type 2 diabetes, anti-platelet/
anticoagulant therapy, and hypertension. Changes to the MUR system were also made
including the introduction of national target patient groups and outcome measures to ensure
they are of greater benefit to patients.

2.3.2.1 Mail order and Internet pharmacy
Mail order and Internet pharmacy is a relatively new phenomenon in the UK and represents
a small but growing proportion of pharmacies. In 2013 there were 200 registered internet or
mail order pharmacies in the UK, compared to 56 such pharmacies five years previously, an
increase of more than 250%, compared to a less than 10% increase in community
pharmacies in general over that same period (HSCIC, 2013a). In the 2000 document
‘Pharmacy in the Future’, the UK Department of Health signalled support for the potential
role of ‘e-pharmacy’, and committed to removing obstacles to allow medicines (including
NHS prescriptions) to be legally sold or dispensed electronically or through mail order or
home delivery. More recently, technological advances such as the introduction of electronic
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prescribing, and changes to the regulation of pharmacies have further encouraged the
growth of this sector (Department of Health, 2000). Under 2013 regulations ‘distance selling
pharmacies’ are the only category still exempt from the control of entry test. In response the
Royal Pharmaceutical Society are currently seeking feedback on draft guidance on distance
selling and supply for both Internet and mail order pharmacy (General Pharmaceutical
Council, 2014). However, distance-selling pharmacies still represent a tiny proportion, just
1.7% of the 11,500 community pharmacies in England (HSCIC, 2013a), and to date there is
a dearth of published research to understand the impact of this type of pharmacy supply, the
characteristics of people who use these services or the capacity of these pharmacies to
provide advanced patient services.
One of the only UK studies identified involving a mail-order pharmacy used data from a
broader pilot study on the electronic transmission of prescriptions (ETP) to examine how and
why choice and use of pharmacy services differ between patients. The authors reported that
convenience was paramount to the majority of patients but different patients defined it
differently. Qualitative interviews with 26 participants using mail-order pharmacy in this study
identified not having to visit either their GP practice or pharmacy to be convenient (Phul,
Cooper, & Cantrill, 2003). In a survey by Holiday-Goodman et al. (2007), convenience was
also rated amongst the top most important reasons for using a pharmacy by those who
mainly used Internet or mail-order pharmacy but was considered less important by those
using community pharmacies. This feature of mail order pharmacy may be particularly
beneficial for people with mobility difficulties or limited access to transport, as well as those
with busy personal and professional lives (Zhang et al., 2011). Holiday-Goodman et al.
(2007) found that participants who mainly used Internet pharmacy ranked difficulty in
travelling to a pharmacy as a major reason for not using a pharmacy. Internet pharmacies
can potentially offer some patients more convenient access to prescription drugs, allowing
them to place orders online at any time, from any location. In addition, it has been suggested
that some people may find it easier to ask a pharmacist questions about potentially
embarrassing or sensitive issues over email or telephone than in person at a busy local
pharmacy (Crawford, 2003). However, the absence of face-to-face contact with patients is
one of the criticisms often levelled at mail order and Internet pharmacies (Schmittdiel et al.,
2013). Other issues or limitations identified include timeliness and reliability of delivery when
medicines are needed quickly, questions over the integrity of drugs delivered by mail where
there is no control over factors such as temperature, concerns about security and
confidentiality, for example when using websites to order prescription drugs, and of course
the danger posed by rogue online pharmacies (Rupp, 2013). When using Internet
pharmacies it may be difficult for patients to identify whether a website is legitimate (Wagner,
Alonso, & Mehlhorn, 2001). Although, the General Pharmaceutical Council (GPhC) now
operates an Internet logo scheme to identify legitimate online pharmacies, with a direct link
to their website and the pharmacy’s registration details. The National Association of Boards
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of Pharmacy in the US operates a similar voluntary certification scheme to identify Verified
Internet Pharmacy Practice Sites (VIPPS).
There are both potential advantages and disadvantages in the use of distance-selling
pharmacies compared to regular ‘bricks and mortar’ community pharmacies, and the
likelihood is that this type of pharmacy will suit some patients and not others for different
reasons. Information about who uses mail order pharmacy, and why, comes mainly from the
United States where mail order is much more established. Reports suggest that between a
quarter and a third of medications for long term conditions are delivered by mail in the US
(Rupp, 2013). However, the evidence in this area is still limited and there are quite
substantial differences in health care provision and costs between studies. For example,
much of the research on mail order pharmacy is carried out within systems where insurance
providers mandate patients to use particular routes of pharmacy supply, or offer financial
incentives to use mail order (e.g. Schmittdiel et al., 2013). Much of the focus of research is
on differences in cost within different methods of supply. Several studies from the US
indicate that the predominant reason for the use of mail order pharmacy services are cost
savings, a factor which is largely irrelevant in the UK, where there are no differences in cost
to the patient associated with the use of mail order pharmacy (Johnson et al., 1997).
Furthermore, some of these studies have potential biases and limitations including small
sample sizes, low response rates, sponsorship and/or authorship by pharmacies or
pharmacy benefit managers with possible competing interests. They also vary quite
considerable in their definition of pharmacy use. For example, some identified mail order
users as those who have used mail order at least once (e.g. Schmittdiel et al., 2013), some
used a threshold such as at least two-thirds (Iyengar et al., 2013), while others included only
those who had exclusively used mail order supply (e.g. Zhang et al., 2011) so the findings
described below are interpreted with caution.
Studies suggest that patients who use mail order tend to be:
•

white (Schmittdiel et al., 2011; Schmittdiel et al., 2013),

•

of older age or retired (Holiday-Goodman et al., 2007; Iyengar et al., 2013; Zhang et
al., 2011),

•

higher socio-economic status (Schmittdiel et al., 2011; Schmittdiel et al., 2013),,

•

greater disease severity (Iyengar et al., 2013),

•

live further distances from their local pharmacy (Schmittdiel et al., 2011), and

•

have financial incentives to use mail order (Schmittdiel et al., 2011).

Holiday-Goodman et al. (2007) distinguished between those who reported using Internet
pharmacy or mail order, as well as community pharmacy to obtain prescriptions and found
that Internet pharmacy users were more likely to be male, younger, married, wealthier, and
more educated compared with those using community or mail order pharmacy. There may
be other difference between those who have medicines delivered using Internet pharmacy or
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those using more traditional mail order via telephone but there is little data available in this
respect.
A small but growing number of US studies using retrospective database analyses have
found that compared to local pharmacies, mail order pharmacy use is associated with better
refill adherence, measured using the proportion of days covered (PDC), medication
possession ratio (MPR) and continuous medication gaps (CMG), for a range of drugs,
including medication for diabetes and lipid regulation (Devine, Vlahiotis, & Sundar, 2010;
Duru et al., 2010; Schmittdiel et al., 2011; Zhang et al., 2011). For instance, a study by
Zhang et al. (2011) found that in a propensity matched sample of 1361 patients on oral antidiabetic medication, patients using mail-order had significantly better adherence compared
to those using standard retail pharmacy. Better adherence in some of these studies has
been observed to be associated with lower costs involved in mail order in some cases.
However, not all studies have identified mail order as superior. A study by Khandelwal et al.
(2011) found that average refill adherence across nine therapeutic groups was in fact lower
in mail order pharmacy users compared to those using regular retail pharmacy. The
difference (77% vs 76%) was statistically significant but unlikely to be clinically so. Moreover,
for six out of nine individual therapeutic groups the MPR was actually higher in the mail order
group, although only one showed a significant difference.
These retrospective cohort studies are observational and are not necessarily reflective of a
causal relationship. Iyengar et al. (2013) attempted to explore whether the effect of mail
order pharmacy use on adherence was in fact a consequence of the healthy adherer effect,
whereby patients who are more interested in their health are more likely to use mail order
pharmacy. However, they found that mail order patients were significantly more adherent
than those using retail pharmacies, even after controlling for previous adherence, and other
factors. This study also reported that patients who used a mixture of both mail order and
local pharmacies had poorer adherence than those who used either one a majority of the
time. One study from the US looked specifically at differences in adherence and persistence
between patients who voluntarily used mail order pharmacy compared to those whose health
insurance plans required them to use mail order (Liberman et al., 2011). The authors report
that across all therapeutic classes, voluntary mail order pharmacy users had better
adherence and were more likely to be persistent that those who used mandatory mail order
pharmacy.
Research examining the relationship between mail order pharmacy use and clinical
outcomes is even more scarce. One large US study, including 100,298 patients within one
integrated healthcare organisation found that mail order pharmacy use was positively and
significantly associated with achieving target LDL cholesterol control following the initiation of
a new statin, despite equivalent LDL cholesterol values at baseline (Schmittdiel et al., 2011).
The same researchers also conducted a study looking at the safety and effectiveness of mail
order pharmacy use among 17,217 diabetes patients (Schmittdiel et al., 2013). They found
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that among patients under the age of 65 years, mail order pharmacy users were significantly
less likely to have an all-cause or a preventable emergency department visit compared to
local pharmacy users but were also less likely to have received appropriate laboratory tests,
recommended to identify possible adverse effects in patients newly prescribed an
angiotensin-converting enzyme (ACE) inhibitor, angiotensin receptor blocker (ARB), or
diuretic. Those aged 65 years or over who used mail order were also less likely to have had
a preventable emergency department visit. Devine et al. (2010) also report that diabetes
patients who switched from retail pharmacy to mail order pharmacy use had lower total and
diabetes-related healthcare costs, as well as improved adherence.
Some researchers have suggested that in light of these findings mail order pharmacy use
could be considered a structural or system-level intervention for improving adherence. There
is little information available, however, about the level of pharmaceutical care offered to
patients in these mail order pharmacies. Rupp (2013) reported that mail order pharmacy
users spoke to a mail order pharmacist on average 2.1 times a year (Rupp, 2013). A small
cross-sectional study comparing four internet and four community pharmacies, found that in
general internet pharmacies provided more comprehensive responses on two drug
information questions, although response times were longer and the information was
variable between pharmacies (Wagner, Alonso, & Mehlhorn, 2001). There is certainly a need
for more research to identify the potential impact of the growing mail order pharmacy sector
within the UK to better understand how this will impact on patient and population health.

2.4

Adherence interventions delivered by telephone

There has also been growing enthusiasm for the provision of care remotely through
telemedicine or telehealth in recent years. The prospect of healthcare delivered remotely
appeals to policymakers based on its supposed potential to offer better value and more
efficient care while removing barriers such as time, geography and transportation for
patients. Within the UK, this approach has been championed by the government with the
launch of the “3 million lives” campaign at the end of 2011, in which the Department of
Health committed to working with industry to roll out telehealth and telecare on a national
basis within the NHS and social care over a five year period. This decision was supported by
initial findings from a large scale randomised controlled trial of telehealth services involving
6,000 people, known as the Whole Systems Demonstrator (WSD) project. Early findings
indicated that telehealth and telecare could reduce A&E visits, hospital admissions, number
of hospital bed days and mortality. It must be noted, however, that the evidence from the
WSD trial appears more nuanced and complex than the early headline findings suggested.
The magnitude of group differences in admissions were relatively small and may not be of
clinical relevance, and differences in hospital costs were relatively small and not significant,
without taking into account the high cost of the telehealth interventions (Steventon et al.,
2012). Furthermore, no effect was found in terms of quality of life or psychological outcomes
(Cartwright et al., 2013).
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At its simplest telehealth can be defined as the provision of healthcare at a distance. In
keeping with this wide definition, a correspondingly diverse range of telehealth applications
have been evaluated in the management of long-term conditions. These include the delivery
of medical care, diagnosis, consultation, treatment, health education and the transfer of
physiological data, using interactive audio-visual and data communications. Despite the
increasing availability of mobile phones and broadband technology, telephones remain the
most widely available resource for telehealth intervention and have shown significant
promise in respect of behaviour change and health outcomes. Two recent reviews have
shown strong evidence supporting the efficacy of telephone delivered interventions in
promoting initiation of physical activity and dietary behaviour change, although there is only
modest support for the ability of these interventions to maintain behaviour change in the long
term (Eakin et al., 2007; Goode, Reeves, & Eakin, 2012). A recent Cochrane review found
evidence that structured telephone support was effective in reducing hospitalisation among
patients with chronic heart failure and had a non-significant positive effect on mortality (Inglis
et al., 2010). Neubeck et al. (2009) also reported a non-significant effect on all-cause
mortality associated with telehealth interventions, as well as significant improvements in
cholesterol and blood pressure levels. A review of one-to-one telephone coaching aimed at
people with long-term conditions found that 94 per cent (32 of 34) of included studies
reported favourable outcomes. These interventions involved regular telephone calls from a
health professional providing support and encouragement to promote a wide range of health
behaviours. A small percentage used videophones, SMS and automated voice messages as
methods of delivering telephone advice, and almost half based advice on information
received from remote telemonitoring devices. Although slightly weaker, there is still
substantial evidence supporting stand-alone telephone coaching interventions with 86 per
cent (19 of 22) reporting favourable outcomes, of which 73 per cent were significant effects
(Hutchison & Breckon, 2011). Furthermore, two telephone-based services in the UK
providing protocol-based disease management delivered by nurses, and non-medical
telecarers have also been successful in bringing about statistically and clinically significant
reductions in HbA1c, blood pressure and body mass index (Jordan, Lancashire, & Adab,
2011; Young et al., 2005). A more limited number of studies have explored the efficacy of
telephone interventions on medication adherence specifically but significant positive effects
have been observed. Wu et al. (2006), for example, reported that in a randomised controlled
trial periodic brief telephone counselling by a pharmacist, significantly improved adherence,
and reduced mortality and use of healthcare resources among patients receiving
polypharmacy for chronic conditions. A randomised controlled trial of a pharmacist delivered
telephone intervention to five hundred patients starting a new medicine for a long-term
condition in the UK found similar improvements in adherence at four-week follow-up (Clifford
et al., 2006).
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Rationale for the current study

As the overview of the literature in the preceding chapter has demonstrated non-adherence
is a prevalent and serious problem that frequently goes unrecognised and undisclosed. It is
of particular and growing importance against the current backdrop of an ageing population,
with rising prevalence of long-term conditions and associated increases in the prescription of
medicines. Although a vast literature has accumulated over the last four decades there are
still major gaps in knowledge and understanding of the determinants of non-adherence, and
a dearth of evidence on how best to intervene. There is a particular gap in knowledge on
how the growth of Internet and mail order pharmacy might impact on medication taking
behaviour and the capacity of these pharmacies to provide advanced patient services. There
is a patent need for high quality research with adequate sample size based on power
calculations, using validated measures of adherence and health outcomes, and reasonable
follow-up periods to evaluate clearly defined evidence and theory-based interventions within
the UK NHS mail order context. There is some evidence that enhanced adherence can be
achieved, and that pharmacists may have a valuable role to play, however this strategy must
be further explored and the evidence base strengthened.

2.6

Aims and objectives

The primary hypothesis was that a tailored intervention, named the Medicines Advice
Service, would improve self-reported adherence to lipid-lowering and anti-diabetic
medications at six month follow up, compared to a usual care control group.
The overall aim of this study was to identify an effective method of improving medication
adherence and health outcomes in patients with a long-term condition who use a mail order
pharmacy. Key research objectives were to:
1. Develop a patient-centred, tailored intervention to support people taking medications
for a long-term condition
2. Test the effectiveness of the intervention compared to usual care on the following
outcomes:
i.

Adherence to medication

ii.

Markers of clinical outcome (Lipid and glycaemic control)

iii.

Medication-related problems, concerns and information needs

iv.

Beliefs about medicines

v.

Health services utilization

3. Explore patients’ perspectives on, and experiences of, the intervention using both
quantitative and qualitative methods. Specific objectives of the qualitative
component of the study were to:
i.

Gain insight into patients’ overall experience of the intervention and better
understand the impact and processes of the intervention from the
participants’ perspective
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Enhance the interpretation of observed quantitative outcomes and explain
the mechanisms through which any changes occurred

iii.

Explore contextual and design factors that potentially influenced the
outcomes with a view to explaining any variations in effectiveness within the
sample

iv.

Identify suggestions to inform future development and refinement of the
intervention to improve both outcomes and patients’ experience.
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Methodology

This chapter describes the methodology employed in the Medicines Advice Service
Evaluation (MASE). The following sections describe the context of the study, the
development and key features of the intervention, and outline the methods used to evaluate
the efficacy of the service, understand its implementation in a real-world setting and uncover
the perspectives of service users. The report of this study follows the Consolidated
Standards of Reporting Trials (CONSORT) guidelines, including additional guidance on nonpharmacologic and pragmatic trials (Boutron et al., 2008; Moher et al., 2010; Schulz, Altman,
& Moher, 2010; Zwarenstein et al., 2008).

3.1

Background and context of the study

Nick Barber (NB), Julian Harrison (JH), Imogen Lyons (IL) and D.K. (Theo) Raynor (DKR)
were involved in the development of the intervention and the design of the evaluation study.
The intervention was developed with input from Phil Day (PD), the pharmacist who delivered
the service. Li Wei (LW) carried out the sample size calculation, advised on the statistical
analysis, and cleaned and prepared the pharmacy dispensing data. A patient perspective
was incorporated at the development stage with a patient representative, Gill Dorer (GD),
providing feedback on the protocol and study documentation. Imogen Lyons was responsible
for the day-to-day management of the trial and all data collection and analysis. This included
preparing and sending the postal questionnaires, conducting the qualitative telephone
interviews, transcribing the interviews, entering, cleaning and analysing the data. The study
was jointly funded by the UCL School of Pharmacy and Pharmacy2U as part of an initiative
from the UCL School of Pharmacy which half funds PhD students with industry providing the
other half.

3.1.1

About Pharmacy2U

Pharmacy2U is an Internet and mail order pharmacy established in 1999, and in 2005 was
one of the first pharmacies to be awarded an NHS mail order contract. It is currently the
largest dedicated internet and mail order pharmacy in the UK, serving over 300,000 private
and NHS prescription customers and working with over 2000 GP practices in England (J
Harrison 2014, personal communication). Pharmacy2U is registered as a mail order
pharmacy with the General Pharmaceutical Council (GPhC) and is run by fully qualified
pharmacists. Pharmacy2U customers order their medications either through a dedicated
telephone service or online via a secure webpage, and have their prescriptions delivered to
their home or any address of their choosing. The pharmacy operates a repeat prescription
service and also offers a prescription reminder service, where customers receive a phone
call or an email when their prescription is due for renewal and, if requested, Pharmacy2U
arrange for the prescription to be approved by their doctor and dispensed on their behalf.
Approximately three quarters of registered patients avail of this reminder service. The
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pharmacy also has an online doctor service, registered with the Care Quality Commission,
where customers can access consultations and obtain prescriptions.

3.2

Methodological approach

This PhD work used a multi-method approach incorporating both quantitative and qualitative
methods to determine and explore the effectiveness of the medicines advice service
intervention in a robust and comprehensive evaluation. Randomised controlled trials (RCTs)
have long been considered the gold standard methodology in evaluation research. The
fundamental features of an RCT are the use of a control group against which the impact of
the intervention can be compared to establish a causal relationship, and random assignment
of participants to a study group. Randomisation is the most robust method of preventing
selection bias to ensure that those who receive the intervention do not differ significantly at
the outset from those who do not (Craig et al., 2008).Therefore an RCT design was adopted
to provide an objective and rigorous assessment of the effect of the intervention.
However, while RCTs are widely recognised as providing the highest levels of evidence,
there is increasing recognition that a quantitative approach alone cannot answer important
questions about the subjective experiences of individuals taking part in an intervention study.
Questions regarding the acceptability of the intervention, the impact on participants and the
mechanisms through which changes occur, for example, may be more appropriately
explored using qualitative methods. Mixed or multi-method designs, blend quantitative and
qualitative approaches to provide a broader and richer understanding than either approach
individually. Such approaches can combine the advantages of each method, while offsetting
the weaknesses of either alone, to enable complementary and more complete interpretations
of the data. Mixed methods approaches are considered to be particularly well suited to
understanding both the process and outcomes of multifaceted health and social care
interventions, particularly in applied research settings, where it may be difficult to capture
complex social or behavioural processes using quantitative methods alone (Lewin, Glenton,
& Oxman, 2009).
The design of this study, therefore, included a quantitative RCT to determine the
effectiveness of the intervention, with a complementary qualitative study to explore and
unpack the outcomes in more depth, with a specific focus on understanding the patients’
perspectives. As the following chapter outlines in detail, the quantitative part consisted of
self-report questionnaire data and pharmacy records, alongside some laboratory blood
results. The qualitative part employed one-to-one semi-structured interviews with a subsample of participants. The findings of the quantitative and qualitative components were
integrated at the interpretation stage, after the data was analysed separately. The integrated
findings from both methods are outlined in the discussion chapter.
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Ethical approval

The study was reviewed and given a favourable opinion by the London Brent Research
Ethics Committee (Ref: 12/LO/1657). Permission to carry out the research through a
pharmacy providing NHS services was sought and received from NHS Leeds Research and
Development Office (PCT Ref: L001_22_11_12_0000). I (IL) obtained a Criminal Records
Bureau (CRB) check and a research passport. The study was registered with the
ClinicalTrials.gov trials database on 29 April 2013 (Reference number NCT01864239). The
study was also registered with the UCL Data Protection Officer (Z6364106/2012/08/49).

3.4
3.4.1

Randomised Controlled Trial
Study design

A pragmatic single-site parallel groups RCT with one intervention arm and one control arm
was conducted to assess the effectiveness of the intervention compared to usual care in
improving adherence to medication. Pragmatic RCTs test the effect of an intervention in the
context of routine practice rather than under tightly controlled conditions usually employed in
explanatory trials (Zwarenstein et al., 2008).

3.4.2

Setting and participants

Participants were recruited through Pharmacy2U, a UK Internet and mail order pharmacy.
The following sections outline the criteria and procedures by which participants were
identified, approached and consented to take part.

3.4.2.1 Selection criteria
Patients were eligible to take part in the study if they met the criteria outlined in Table 3.1.
The rationale for these selection criteria is outlined below.
Table 3.1 Inclusion and exclusion criteria for study participation
Inclusion Criteria

Exclusion Criteria

All NHS patients prescribed medication(s)*
for at least one of the following:
•
Type 2 diabetes mellitus
•
Lipid regulation

Patients under the age of 18
Patients with no access to a telephone
Patients living outside of England
Patients unable to give written informed consent
Patients prescribed drugs for dementia
Patients showing signs of dementia or cognitive
impairment in conversation
Patients with substantial hearing or sight impairment
Patients whose medications are ordered by a
caregiver/family member
Patients with insufficient English to take part in the
telephone intervention

Patients requesting a first prescription of a medication
for the conditions listed in the inclusion criteria
*See Appendix A for a full list of the included medications
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Rationale for the inclusion criteria

The criteria identified for selecting the therapeutic areas to be included were the importance
of the condition in terms of prevalence, consequences, and costs, the nature of the condition
and associated medication regimens, and the potential for measuring a clinical impact.
Based on these criteria the conditions selected were Type 2 diabetes mellitus and
hyperlipidaemia (high cholesterol). These are two of the most prevalent long-term conditions
in the UK and are associated with significant clinical and economic burden for the NHS, as
the statistics below indicate. A report by the IMS Institute for Healthcare Informatics (2013)
also identified these two conditions as having the highest avoidable costs within the US
healthcare system.
Cardiovascular diseases (CVD) accounted for 28% of all deaths in the UK in 2012, and were
second only to cancers which accounted for 29% (Townsend et al., 2012). Raised blood
cholesterol and diabetes are two major risk factors for CVD. A third of coronary heart
disease, worldwide, is attributable to high cholesterol (WHO, 2010). Six in ten adults in
England have cholesterol above the recommended level (<5mmol/l) (Townsend et al., 2012).
In 2009, the UK had the second highest consumption of lipid-lowering drugs across OECD
countries (OECD, 2011). Over 64 million prescription items classified as lipid-regulating
drugs were dispensed by community pharmacies in England in 2012 (HSCIC, 2013c).
Simvastatin had the single greatest number of items dispensed (42.6 million) of all drugs that
year (HSCIC, 2013c). The net ingredient cost for lipid-lowering drugs was £383.4 million.
Research suggests adherence to lipid-lowering drugs is poor and that less than half of
people prescribed these drugs achieve target levels of blood cholesterol (Schedlbauer,
Davies, & Fahey, 2010). The prevalence, consequences and costs associated with
hyperlipidaemia therefore make it an important therapeutic area to target in intervention
studies such as this.
Approximately 5.5 per cent of the population over the age of 16 in England, some 2.34
million people, have been diagnosed with diabetes. Around 90 per cent of these have type 2
diabetes, and an additional 760,000 people are estimated to have undiagnosed diabetes
(Morse, 2012). Although lower in prevalence than hyperlipidaemia, diabetes has serious
consequences. Uncontrolled diabetes is associated with many complications including
cardiovascular disease, hypertension, kidney disease and lower limb amputation (OECD,
2011). It is the most common cause of blindness in developed countries, and reduces life
expectancy by five to ten years, attributable mainly to the increased risk of cardiovascular
events and deaths (Vigersky, 2011). In England, 75,000 people with diabetes die each year
and it is estimated that up to 24,000 of those are premature deaths caused by complications
that could have been avoided through better management of the condition (Morse, 2012).
Diabetes was recorded as the primary cause of 62,000 hospital admissions in 2009-2010, of
which 63 per cent (39,000) were emergency admissions (Morse, 2012).
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According to the WHO (2010) people with diabetes require at least two to three times the
healthcare resources compared to people who do not have diabetes. Diabetes care is a
significant expense for the NHS, costing £1.3 billion in 2009-2010, according to Department
of Health data. Furthermore, a recent report by the National Audit Office (NAO) estimated
that NHS spending on diabetes services was even higher, costing at least £3.9 billion and
accounting for around 4 per cent of the NHS budget (Morse, 2012). Prescribing for diabetes
represents 7.7 per cent of the total cost of prescribing in primary care, making it the single
largest area of pharmaceutical spending, with a net ingredient cost of £767.9 million (HSCIC,
2013c; Morse, 2012). Both the number of prescriptions and the net cost of diabetes drugs
have increased by almost 50 per cent in the past six years.
Despite the high levels of spending on drugs for diabetes, a national clinical audit carried out
in 2009-2010 found that less than one in five people with diabetes were achieving
recommended treatment standards to control blood glucose, blood pressure, and cholesterol
levels, putting 84 per cent of patients at greater risk of developing avoidable complications
(Morse, 2012). Data from the Quality and Outcomes Framework, indicates that just over half
of patients with diabetes (53.8%) achieve the recommended HbA1c level of seven or less,
and twelve per cent of patients had a HbA1c above nine (Morse, 2012). Research suggests
that a large proportion of people with diabetes have difficulty managing their medicines and
many are non-adherent (Cramer, 2004). Diabetic patients often have complex drug
regimens, particularly as co morbid conditions are common (McNabb, 1997; Vigersky, 2011).
The NAO report recommends that people with diabetes are offered education and support in
how best to manage their condition, estimating that better understanding and management
of people with diabetes could save the NHS £170 million a year by reducing hospital
admissions, late referrals to specialist foot care teams, and the number of major amputations
required (Morse, 2012).
These two conditions also reflect a balance between both symptomatic and asymptomatic
conditions. Some research suggests that people are less likely to be adherent to medicines
to treat asymptomatic conditions. However, studies have also found rates of non-adherence
to be similar across drugs for diabetes and lipid-lowering (Cramer, Bradley-Kennedy, &
Scalera, 2007; Yeaw et al., 2009). Whether or not the prevalence of non-adherence is
similar, it is possible that the response required to improve it may be different (Viswanathan
et al., 2012). The inclusion of these conditions may allow a comparison of the efficacy of the
intervention in two different types of condition. Furthermore, a recent systematic review of
US studies found very limited evidence for effective interventions for both diabetes and
hyperlipidaemia, compared to other conditions such as hypertension, heart failure and
asthma (Viswanathan et al., 2012). None of the 17 studies identified as having a low risk of
bias in the latest Cochrane review targeted adherence to lipid-regulating or diabetes
medications (Nieuwlaat et al., 2014).
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Finally, an important pragmatic consideration in selecting the therapeutic areas to be
included was the ability to assess the clinical impact of the intervention. Using a selfadministered finger-prick blood test, it is possible to measure clinical indicators of control for
these conditions simply, economically and without the need for any physical contact with
participants. Several other potential conditions such as asthma, chronic obstructive
pulmonary disease, and hypertension were ruled out as no suitable methods of accurately
measuring clinical indicators at a distance were identified which would not act as an
intervention in themselves.
3.4.2.1.2

Rationale for the exclusion criteria

The exclusion criteria were selected for ethical, conceptual and pragmatic reasons to ensure
the study sample was suitable to answer the research question, and as inclusive as possible
within the available resources, while minimizing risks to participants. Firstly, ethical factors
related to the ability to provide written informed consent prior to enrolment in the study. In
this study potential participants received an information sheet by post, and returned the
consent form to the researcher using a freepost envelope. As the consenting process was
conducted at a distance, we felt it was prudent to exclude potentially vulnerable patient
groups, including patients under the age of 18 years, and those showing signs of cognitive
impairment or dementia, identified either through a prescription for drugs indicated for
dementia or ability to hold a telephone conversation. Informed consent was confirmed on an
on-going basis during all telephone contacts with participants throughout the study. Patients
who did not speak or understand sufficient English to provide informed consent were also
excluded from the study as no funds were available to provide translation services.
The therapeutic areas selected as the focus for this study tend to affect older adults
disproportionally compared to young people, and this was considered an additional
justification for excluding children and young people less than 18 years of age. In addition,
both young people and those with cognitive impairments were thought to be less likely to be
responsible for managing their own medications. Patients whose medications and repeat
prescriptions were ordered by a caregiver or family member were also excluded. Alternative
forms of intervention might be better suited to the needs of these patients.
Patients who did not have access to a telephone were necessarily excluded because the
intervention required a telephone conversation with the study pharmacist. For the same
reason it was not considered feasible to provide the service to participants without an
adequate level of English or who have a significant sensory impairment.
The study was limited to patients within England. Health service provision varies somewhat
between different parts of the UK and we thought it best conduct the research within one
health system.
Finally, patients receiving a first prescription of a medication for the conditions listed in the
inclusion criteria were considered ineligible for this study. The intervention is focussed on
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those already established on lipid-lowering or anti-diabetic medications. The rationale for this
is further explained in section 3.4.4.1.2.

3.4.2.2 Recruitment
Eligible patients were identified through electronic searches of the active NHS patient cohort
within the pharmacy’s database, and were sent a letter and information booklet by the
pharmacy inviting them to participate (see Appendix B). The letter was sent on Pharmacy2U
headed paper and was signed by a manager at the pharmacy. The information booklet
provided more detail about the evaluation and what participation would involve. Patients who
wished to participate returned a written consent form to me (IL) at the university (Appendix
B).
Participants were recruited to the trial between 29 November 2012 and 19 September 2013.
There were seven phases of recruitment during this period. Recruitment was staggered to
ensure the availability of a pharmacist to complete the intervention within a reasonable time
frame for each participant recruited. At each phase a random selection of eligible patients
were identified from the pharmacy database and were sent a letter from Pharmacy2U
inviting them to take part in the research. The initial mailing was relatively small to ensure
the intervention pharmacist was not overburdened and to allow extra time for dealing with
any issues that may have arisen as the intervention was implemented. The number of
participants invited to participate at each point was subsequently adjusted based on the ongoing response rate to ensure a sufficient number of participants were recruited within the
study time frame. As recruitment took place over several months the number of eligible
patients varied at each time point, averaging 4,537 over the recruitment period. The number
of invites sent at each phase of recruitment is shown in Table 3.2.
Table 3.2 Number of patients available for recruitment
Selection/mailing date

29/11/12 25/01/13 02/03/13 22/03/13 11/04/13 20/05/13 20/06/13 Total

Eligible patients
3722
3635
Eligible after previous
3722
3476
invitees removed
Number of invites sent
200
400
* Average over entire period of recruitment

3.4.3

5321
4775

4848
3828

4767
3216

4741
2693

4731
1834

4537*

600

600

600

1000

1000

4400

Randomisation and concealment

Randomisation was at the level of the individual and took place after the participant had
returned a completed baseline questionnaire. Participants were randomly allocated in equal
numbers to either the intervention or control group using a computer generated random
number sequence. To ensure a reasonably even distribution of patients in the both groups
throughout the course of the trial, participants were randomised in blocks of four. A random
allocation sequence was generated using SAS software by LW, and I (IL) assigned
participants to a group in the order in which baseline questionnaires were returned.
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Due to the nature of the intervention it was not feasible to blind participants or pharmacy
staff to the patient’s allocated group. Once participants were allocated to a group, the
pharmacy was informed of the group allocation for each individual and participants were sent
a letter advising them which group they had been allocated to. Although blinding was not
possible, in order to reduce potential reporting bias, the purpose of the study was presented
to participants as being about how pharmacists can best support people taking medicines
long-term, and did not refer to the concept of medication adherence.

3.4.4

Interventions

3.4.4.1 The Medicines Advice Service intervention
The intervention being studied was named the Medicines Advice Service, and is a patientcentred service intended to support patients taking prescribed medication(s) for any longterm condition. The service is designed to be modifiable for any long-term condition and, for
this study, was adapted for hyperlipidaemia (high cholesterol) and type two diabetes
mellitus. The development of the service, its key features, and specific components are
described here.
3.4.4.1.1

Development of the intervention

The Medicines Advice Service was developed in collaboration with academic supervisors,
and the co-funder and research partner, Pharmacy2U, taking a pragmatic approach based
on existing research evidence, theory, practical experience and the resources available.
A common criticism of many interventions in this area is the absence of a theoretical basis to
guide the intervention. As previously discussed, there are many limitations in the existing
models that attempt to explain health behaviour, and no one theory adequately explains all
non-adherent behaviour. However, some models have more convincing evidence than
others and provide guidance on the dynamics of non-adherence and potential targets for
interventions. A key theory underpinning the Medicines Advice Service intervention is
Leventhal’s Self Regulatory Model (SRM), in its extended form incorporating the NecessityConcerns Framework (NCF) (Horne & Weinman, 1999; Leventhal & Cameron, 1987). The
SRM and the NCF recognise that adherence to medication is influenced by individual’s
beliefs about their condition and their treatment. A recent review of systematic reviews
carried out as part of a European Project, Ascertaining the Barriers for Compliance, provided
additional support for the importance of patients’ attitudes and beliefs, identifying these as
the factors most closely associated with non-adherence (Kardas et al., 2012) . This
theoretical perspective reinforces the importance of an individualised patient-centred
approach, which has been identified as most successful in previous adherence research
(van Eijken et al., 2003). In addition, other psychological concepts from the theoretical
literature have also contributed to the intervention content. These include outcome
expectancies (helping people to develop accurate knowledge about the health
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consequences of their medication-taking behaviour), self-efficacy (enhancing people’s belief
in their ability to adhere to their treatment), and intention formation and concrete planning
(helping people to form plans to ensure adherence over time and in specific contexts) (NICE,
2007). Finally, the intervention also recognises broader contextual factors relevant to
medication taking and offers an opportunity to address the whole gamut of unintentional as
well as intentional non-adherence.
Interventions can never be entirely theory-based as these models can provide little guidance
on specific implementation. Sutton (2011) notes that theory cannot, for example, determine
the mode of delivery, or the intensity or frequency of sessions likely to have an impact. In the
field of non-adherence the vast discordant research literature also provides limited
assistance in this respect. Reviewers frequently conclude that there is insufficient
information available to specify effective strategies and to guide decisions about the precise
nature of proposed interventions (Viswanathan et al., 2012). The design of the intervention
was, therefore, to some degree influenced by the practical experiences of the research
team, guided by theoretical understanding and empirical evidence. In this respect the New
Medicine Service (NMS) developed by Barber and colleagues, and the proof of concept
research underlying it, provided a good starting point. This research demonstrated that
pharmacists can successfully support the optimal use of newly prescribed medicines for
long-term conditions in a cost-effective manner through telephone consultation (Clifford et
al., 2006; Elliott et al., 2008; Elliott et al., 2014). While adopting the patient centred principles
of the NMS, the current study sought to further develop and refine this intervention and
explore its application to other existing users of long-term medicines, in the context of a mail
order pharmacy. Furthermore, the study offers a more comprehensive evaluation of this
approach incorporating longer follow-up and examining the impact on indicators of clinical
health in addition to medication adherence. The following section outlines the central
features of the Medicines Advice Service and elaborates on the rationale for some of the
decisions made as the intervention was developed.
3.4.4.1.2

Key features of the intervention

Some key features of the intervention are described below, providing information about the
target recipients of the service, the mode of delivery, the setting and intervention provider.
•

Targeted towards existing users of medicines for long-term conditions

Previous interventions to improve adherence have targeted patients, healthcare
professionals, health systems and policy. This intervention is directed at patients prescribed
medication for a long-term condition. Van Wijk et al. (2005) asserted that to study a relatively
homogenous population and to provide adequately targeted interventions, it is necessary to
focus research studies on either chronic users or new starters alone. Research by Barber et
al. (2004) found that non-adherence emerges early on in treatment, with a significant
proportion of patients reporting non-adherence 10 days and 4 weeks after initiating a new
chronic medicine. This research indicated that early intervention is needed to tackle non-
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adherence alongside the initiation of treatment. The New Medicine Service, funded by the
NHS and rolled out within community pharmacies in late 2011, was developed with this in
mind and is currently available free of charge to patients newly prescribed anti-platelet or
anticoagulant therapy, or any medicine for asthma, COPD, type 2 diabetes or hypertension.
Although research indicates that the largest decline in persistence occurs within the first 6
months of treatment, there is evidence of subsequent continued steady drop-off in
adherence over time. For example, Benner et al. (2002) found that adherence to statins was
79 per cent after 3 months, 56 per cent after 6 months, 56 per cent after 12 months, 35 per
cent after 60 months, with just about one in four patients still considered adherent at 5 years.
This suggests that people may experience problems with their medication that persist well
beyond the beginning of a new therapy, or encounter new problems over time. Patients in
qualitative studies have also commented on how their information needs and desires may
change depending on their experiences with their medicine or of their condition (Gordon,
Smith, & Dhillon, 2007). Haslbeck and Schaeffer (2009) draw attention to the dynamic nature
of long term conditions and report that in a qualitative study of routines, medication
management was closely related to chronic illness trajectories. Participants in this study
reported that the development of sustainable routines is not a once off challenge but typically
involves an on-going process of adaptation and readjustment. Eliasson et al. (2011) also
suggest that types of non-adherence may change over time, with unintentional nonadherence becoming less common as people develop and get used to a new routine, while
intentional non-adherence may increase as they observe whether their condition is
responding to treatment or not. The Royal Pharmaceutical Society’s recently published good
practice guidance on medicines optimisation recognises that “the patient’s experience may
change over time even if the medicines do not.” (Picton & Wright, 2013, p. 6).
There is, therefore, an apparent need to support medication adherence beyond the initial
stages of treatment. Although within the UK, Medicines Use Reviews partially address these
on-going needs, their scope is limited and there remains a gap in the current provision of
care in this respect. Once routinely prescribed medicines for long-term conditions, patients
may have little opportunity to discuss these medicines and any problems they are having
with them. Blenkinsopp et al. (2000) note that patients receiving a repeat prescription are
less likely to receive advice than those obtaining a new prescription for a long term condition
or for an acute condition. Furthermore, qualitative research suggests that patients may not
proactively seek help to resolve issues with their medication, particularly if they have
previously made unsuccessful attempts to do so. Gordon and colleagues (2007), for
example, noted that participants tended to delay consulting a doctor about side effects, and
after doing so were reluctant to raise the issue again in subsequent consultation if it had not
been resolved. The Medicines Advice Service aimed to provide an opportunity for existing
users of medication for long-term conditions to engage in a structured discussion to identify
and resolve any barriers to adherence. The intervention targeted all patients regardless of
their current adherence status.
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Delivered by a qualified pharmacist

The intervention was delivered by one fully qualified pharmacist. Pharmacists’ are equipped
with both clinical and technical skills, including knowledge of therapeutics and patient
counselling, and product knowledge which suggest they are uniquely qualified and
appropriately trained to review and discuss medicines use with patients (Desborough et al.,
2012). As discussed in Chapter Two there is some evidence that pharmacists can have a
positive impact on medication adherence and health outcomes, and there is considerable
support at a policy level for their growing role in the management of long-term conditions
(Department of Health, 2005, 2006, 2008). Further support for this approach comes from
one of five key recommendations made to European health ministers in the IMS Institute for
Healthcare Informatics (2012) report ‘Advancing the responsible use of medicines: Applying
levers for change’, advocating policymakers “support greater role of pharmacists to own
medicines management for patients and collaborate with physicians for revision”. Finally,
although patients in general appear to have low expectations of pharmacists’ involvement in
care, there is some evidence that pharmacist services are well received by patients, and that
there is support amongst pharmacists for more active engagement in the management of
long-term conditions (Blenkinsopp & Hassey, 2005).
•

Patient-centred and individually tailored

Individually tailored patient-centred interventions have been identified as being the most
efficacious at improving adherence to medication (van Eijken et al., 2003). The Medicines
Advice Service intervention was designed to target medication adherence but the specific
emphasis could be tailored to the individual participant’s specific medication and conditionrelated needs. Accurate interpretation of information is influenced by existing beliefs about
treatment and illness. Horne et al. (2005) suggests that information should be presented in a
way that takes account of these beliefs. This approach provides an opportunity to correct or
reinforce people’s perceptions. Consistent with the SRM approach, the intervention
approach began with the pharmacist eliciting patients’ experiences with, beliefs and
concerns about their medicines. Based on the outcomes of this discussion, the pharmacist
could then provide information and advice specific to the patients’ individual needs. For
example, if a participant disclosed non-adherence to the pharmacist, the reasons for this
could be probed in order to find the most appropriate strategies to resolve the issue which
take into account their personal beliefs and preferences.
•

Telephone consultations

The intervention was delivered via telephone. Some research has indicated that in-person
interventions are more likely to improve medication adherence than telephone calls (Cutrona
et al., 2010). However, in the context of this study, in-person intervention was not feasible.
The choice of mode of delivery was to some extent constrained by the setting. The
pharmacist delivering the intervention was located within the offices of an Internet-based
pharmacy providing mail-order pharmacy services to a customer base spread across
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England. This precluded the option of a direct face-to-face intervention. Other potential
routes for delivering the intervention were via postal information or computer-based
interventions. Telephone intervention has been shown to be more effective than mailed
information (Marquez Contreras et al., 2005). Electronic, computer or internet-based
approaches have shown some promise but were considered less suitable for the particular
cohort targeted. Older people make up a large proportion of patients with long-term
conditions and may be less au fait with and accepting of these technological interventions.
This assumption is supported by the fact that the majority of the pharmacy’s customers
choose to order their medicines over the telephone rather than using the Internet. As
described in Section 2.4, telephone interventions have been associated with health gains in
many areas and have several advantages. They are economical, allowing national service
provision from one centralised location. They tend to be relatively brief, can be conducted at
a time and place convenient to the patient, and are particularly convenient for people who
have difficulty accessing health services because of geography, transport or ill-health.
•

Provision of written supporting information

In addition to telephone communication with a pharmacist, the intervention will also provide
follow-up written information. There is strong evidence to support the provision of combined
verbal and written communication. Research indicates that between 40 and 80 per cent of
medical information provided by healthcare professionals is forgotten immediately (Kessels,
2003). Moreover, almost half of what people recall is in fact incorrect (DiMatteo, HaskardZolnierek, & Martin, 2012; Morgan & Horne, 2005). A qualitative study of participants in a
home medication review service in Australia reported that there was a desire among many
participants for an up-to-date medication list of what to take, as well as when and how
(White, Klinner, & Carter, 2012). The written information in this study will comprise a
summary of the information and advice imparted over the telephone, and will also include a
personalised medicines reminder chart which lists the individual’s medicines, what they are
for, the times they are to be taken and any other relevant instructions. Although there is
limited published research on the usefulness of medicines charts, there is some evidence
that they are effective in improving adherence to medication (Raynor, Booth, & Blenkinsopp,
1993).
3.4.4.1.3

Specific components of the intervention

The intervention was comprised of three main components, as detailed below:
•

Two telephone consultations with a pharmacist, four to six weeks apart

•

Written summary of the discussion

•

Medicines reminder chart.
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Telephone consultations

The chief component of the intervention was two telephone consultations with a pharmacist,
the first within three to four weeks of enrolling in the study, and a follow-up call four to six
weeks later. Participants randomized to the intervention group received either a call or an
email from the Pharmacy2U customer care team to arrange an appointment with the
pharmacist. Emails provided a link to available time slots for the participant to book as
convenient. Participants who scheduled an appointment using this system received email
confirmation of the appointment time and date. Customers who did not have an email
address registered with Pharmacy2U or did not respond to the initial appointment scheduling
email received a call from the customer care team to schedule an appointment. In most
cases the pharmacist arranged a follow-up appointment with the participant at the end of the
first intervention telephone consultation. Where this was not possible, the customer care
team scheduled the next appointment using a similar process.
The telephone consultations followed a semi-structured condition-specific interview guide,
adapted from one successfully used in a previous research study (Clifford et al., 2006) and
currently being used as part of the New Medicine Service (Appendix C). Consultations
began with an open question (“How are you getting on with your medicines?”) designed to
identify any particular problems or concerns that the patient may be having. Consultations
were designed to specifically target issues related to medication adherence but the
emphasis could be tailored to individual participants’ specific medication and conditionrelated needs. Although the interview guide was designed to focus specifically on the
medicines used in the selection criteria, a holistic approach was encouraged, taking into
account any other prescribed or over-the-counter medications, or co-morbid conditions. Any
problems or concerns identified and interventions provided were recorded on a specific
intervention page on the pharmacy database.
Some examples of common issues and solutions discussed within consultations are
included in Table 3.3. Where the patient identified no issues, the pharmacist reinforced the
importance of continuing to adhere to the prescribed medication regimen and offered healthy
living (e.g. dietary, weight loss, smoking cessation, etc.) advice. The follow-up phone call
offered an opportunity to review any issues discussed in the initial consultation and establish
whether there were any new or outstanding problems to be addressed.
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Table 3.3 Examples of the types of issues and solutions discussed within telephone
consultations
•

Information about what medicines are for, how they work, and their correct use (e.g. when and
how they should be taken)

•

Information or suggestions to help address any concerns about taking medication or any existing
problems with medicines

•

Information about the importance of adherence and strategies to help remember to take
medications as prescribed (e.g. linking to established daily routines, alarms, multi-compartment
compliance aids, etc.)

•

Advice about how to avoid or deal with side effects

•

Discussion about potential formulation or dosing schedule changes

•

Recommendation to contact prescriber where necessary

•

Healthy living advice (e.g. diet and nutrition, exercise, etc.)

•

Signposting to educational websites and other services or resources (e.g. NHS smoke free
website)

3.4.4.1.3.2

Written summary of consultation

At the end of the telephone consultation each participant was posted a letter summarizing
the key points discussed (see Appendix D for an example). In addition to any personalised
information provided, each letter reiterated the importance of appropriate adherence and
reassured patients that they could contact the pharmacist at anytime should any new
problems arise with their medicines.
3.4.4.1.3.3

Medicines reminder chart

In addition to the written summary of their telephone consultations, participants were also
posted a medicines reminder chart (see Appendix E for an example). A medicines reminder
chart is a personalized list of the individual’s current prescribed medications, what each
medicine is for, how much of, and when, each should be taken (Raynor, 2011). Charts were
automatically generated within the pharmacy database but could be amended by the
pharmacist based on their consultations with the patient to ensure that it was accurate and
relevant to the patient’s current dosing regimen.

3.4.4.2 Control group
Participants in the control group continued to receive their existing dispensing service. This
includes ordering their prescribed medications online or through a dedicated telephone
service and having their prescriptions delivered to their address. Patients ordering by
telephone speak to customer care staff, although there were no restrictions on their existing
ability to contact the pharmacist if they wished to. It is also possible they may have sought
advice elsewhere.
Participants in either group who had previously signed up to the pharmacy’s prescription
refill reminder service, either via telephone or email, continued to do so throughout the study
period. Patients who use this service are contacted by customer care staff when their
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prescription is due for renewal and they can arrange for the prescription to be approved by
the doctor and dispensed.
Throughout, the trial participants in both groups continued to be treated according to the
clinical discretion of their GP, hospital specialists or any other healthcare professional. No
formal arrangements were made to contact other healthcare providers about the trial.

3.4.4.3 Training and support for pharmacy staff
Prior to the start of the recruitment, pharmacy staff (including the pharmacist who delivered
the intervention, and customer care staff who scheduled the intervention appointments and
responded to participant queries) received a training session on the background and
rationale for the study, the implementation of the study protocol, and the intervention and
control group procedures. This training was supported by a written reference manual
(Appendix F).
The pharmacist who delivered the intervention was fully qualified and had completed
additional postgraduate training in independent and supplementary prescribing for
pharmacists. This training included content on developing effective relationships and
communication with patients, consultation methods and techniques, and how to identify and
assess sources of information and advice, amongst other topics.
All intervention telephone calls were recorded and a random selection were reviewed and
discussed within the research team early in the intervention phase. The intervention
pharmacist subsequently received feedback from a member of the supervisory team (TR)
and had an opportunity to discuss any challenges encountered. As the lead researcher, I
also maintained regular contact with the pharmacy staff throughout to provide on-going
support and updates, and to resolve any emerging issues.

3.4.5

Quantitative data collection and outcome measures

Data was collected via self-complete postal questionnaire at baseline, and 4 weeks and 6
months post intervention. Biomedical data was collected at baseline and six months postintervention using a self-administered finger prick blood test. Additional data was extracted
from pharmacy records. Table 3.4 shows the data collection points and measures used.
The primary outcome of interest in this study was self-reported adherence to medication.
Secondary outcome measures included: pharmacy refill adherence, glycaemic and lipid
control, beliefs about medicines, medicine-related problems, concerns and information
needs, and health service utilization.
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Table 3.4 Data collection measures at each time point
Source and Measures

Baseline

Self-completion questionnaire
✓
Medication adherence
✓
Beliefs about Medicines Questionnaire
✓
Medicine-related problems and concerns
✓
Health Service Utilisation
Satisfaction with the intervention
✓
Demographics
Health, medicines and lifestyle
Biomedical tests
✓
Lipid Profile
✓
Glycosylated Haemoglobin (HbA1c)
Pharmacy Data
✓
Demographic and clinical information
Dispensing data
* Intervention group only †If valid baseline results available

Four weeks
post
intervention

Six months
post
intervention

✓
✓
✓
✓
✓*

✓
✓
✓
✓

✓
✓†
✓†
✓

✓
✓

3.4.5.1 Self report outcomes
Participants were sent a self-completion questionnaire booklet to complete at each
measurement point (baseline, four weeks and six months post intervention). The
development of the questionnaires and the measures included are described here.
3.4.5.1.1

Rationale for the use of self-completion questionnaires

Self-administered postal questionnaires were determined to be the most appropriate method
of obtaining data on the primary outcome selected. Telephone-administered questionnaires
were considered as an alternative, however questionnaires have been found to have better
correlation with other measures of adherence than patient interviews, perhaps because they
are less susceptible to social desirability bias (Garber et al., 2004). Postal questionnaires
have additional advantages in that they ensure standardization of questions for the entire
sample, they are convenient for participants, enabling completion at a time and place of their
choosing, and they are generally less time consuming from a researcher perspective.
However, one drawback of postal questionnaires is that they tend to achieve lower response
rates. The literature on how best to maximise response rates was taken into account.
Questionnaires were sent with a freepost return envelope, and a cover letter emphasising
the purpose of the research and the importance of returning the questionnaire. At each stage
of postal questionnaire data collection, I sent a reminder letter if the questionnaire was
unreturned after 2-3 weeks. For baseline data collection, if the questionnaire remained
unreturned after the reminder letter, follow up phone calls were made and/or a further copy
of the questionnaire was sent. These methods have been proven to improve response rates
in previous studies (Edwards, 2010; Edwards et al., 2009).
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Development and content of the self report questionnaires

A series of self-administered questionnaires were developed based on existing literature and
measurement tools, and professional expertise within the research team. Early drafts of the
questionnaire were reviewed by academic supervisors and the research partner at
Pharmacy2U to ensure all relevant and important aspects were covered. The draft
questionnaires were revised and subsequently reviewed by a patient representative to
ensure that they were clear and user-friendly.
The questionnaires were designed with brevity in mind, and the majority of questions employ
closed ended multiple-choice responses to facilitate quick and easy completion (see
Appendix G). Not applicable or does not apply options were included wherever it made
sense to encourage all participants to answer all questions. Each questionnaire was
personalised according to the individual’s condition and specific medicines, drawn from the
pharmacy database after consent. Although this was a labour-intensive process, it was
hoped that this would help to keep participants engaged and to make it more personal,
simpler and quicker to complete. Each questionnaire had a code number linking it to the
participant.
3.4.5.1.3

Self-reported medication adherence – Primary outcome

The primary outcome measure was self-reported adherence to anti-diabetic and/or lipidlowering medicines. A systematic review carried out by Garfield et al. (2011) identified 58
different self-report measures, with limited evidence available to help decide which types of
scales are most acceptable, reliable and obtain the most accurate information. Several selfreport instruments were explored for use in this study. Among the most commonly used
measures are the 4-item or 8-item Morisky Medication Adherence Scale (MMAS) (Morisky et
al., 2008; Morisky, Green, & Levine, 1986) and the Brief Medication Questionnaire (Svarstad
et al., 1999). The evidence for validity and reliability for these commonly used existing scales
remains inconclusive and each scale has limitations. For example, Garfield et al. (2011)
reported that approximately half the papers reporting reliability data for the Morisky scale
found low internal reliability, while the other half reported acceptable reliability. The Morisky
instrument has been found to be a poor predictor of low adherence and clinical outcome
(Dunbar-Jacob et al., 2012; Farmer, 1999). Moreover, this scale measures adherence as a
categorical variable and does not allow for the quantification of the proportion of medicines
taken or the adherence rates for different drugs within a regimen (Doró et al., 2011).
Secondly, although the scale includes items referring to both intentional and unintentional
non-adherence, it conflates two concepts: the extent to which doses are missed and the
reasons behind missed doses (Voils et al., 2011). Finally, all of the items on the 4-item scale,
and six of the items included in the MMAS-8, ask about general adherence rather than
specifying a time period, while one item refers to yesterday and another to the past two
weeks. This makes it difficult to measure changes in adherence over time.
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The Brief Medication Questionnaire, developed by Svarstad et al. (1999) to screen for
adherence and perceived barriers to adherence, requires participants to list all the
medications they have taken in the previous week, with detailed information about doses
times and number of pills taken and missed. It also collects information about what the
medicine is being taken for, whether the patient thinks it is working, whether medicines
bother the patient, and about common problems with medicines. It is a long, complex and
cumbersome instrument, and does not address medicines that the patient may have been
prescribed but has not taken in the previous week. Furthermore, although it was found to
have good sensitivity for predicting non-adherence of more than 20 per cent of prescribed
medicine, it has very low sensitivity for identifying sporadic non-adherence (defined as taking
1-19% more or less medicine than prescribed).
In the absence of a clear gold standard, the most appropriate instrument needs to be
selected based on the user’s prioritisation of the properties required. For this study, a
measure was sought that could meet the following criteria:
•
•
•
•
•

Generic rather than disease-specific and therefore suitable to use for multiple
conditions
Suitable for patients taking a single medication or multiple medications for one
or more conditions.
Brief and acceptable, not overly time consuming or intrusive
Sensitive to change over time
Provide continuous outcome data

Based on these criteria, two self-report measures of non-adherence were ultimately selected
for this study: the Diagnostic Adherence to Medication Scale (Garfield et al., 2012) and a
visual analogue scale (Walsh, Mandalia, & Gazzard, 2002). The rationale for the inclusion of
each measure individually is described below. However, as neither measure has yet been
comprehensively validated, both measures were included to offer additional credibility.
3.4.5.1.3.1

Diagnostic Adherence to Medication Scale (DAMS)

The Diagnostic Adherence to Medication Scale (DAMS) is a relatively new, short self-report
measure, developed following a systematic review of existing self-report adherence
measures to address some of the gaps in other existing measures (Garfield et al., 2011;
Garfield et al., 2012). It was developed by a multidisciplinary team of pharmacists and
psychologists and has a theoretical basis, rooted in the accident causation framework.
Content, face and preliminary construct validity has been established in a sample of one
hundred primary care patients taking a range of medicines for various clinical conditions.
The scale was reported to be straightforward and acceptable to patients and took, on
average, 1 minute 28 seconds to complete. Adherence ratings on the DAMS were found to
be significantly correlated with self-reported adherence on two previously validated selfreport measures: an adherence questionnaire designed by Lu et al. (2008) and the MMAS-8
(Morisky et al., 2008) (Spearman Rho 0.348-0.719, p<0.01).
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The DAMS can measure adherence on a continuous scale, which allows easy quantification
of changes over time, and can also be used to categorise patients according to a clinically
relevant cut-off point. The DAMS is suitable for patients taking a single medication or
multiple medications for one or more conditions. The instrument collects information on the
amount of each medication prescribed and the amount of each missed in the previous seven
days to allow calculation of an adherence rate, either for each medicine individually or
overall.
A review of adherence measures used in HIV research found that the most common selfreport item was an open-ended question about the number of doses missed over a defined
period of time (Simoni et al., 2006). In the context of this study the DAMS required
participants to recall how many doses of each of their lipid-lowering and/or anti-diabetic
drugs they have missed taking in the previous seven days. Adherence rates reflecting a
shorter time period are generally thought to be less likely to be affected by recall bias,
particularly when specific details such as number of doses are sought (Williams et al., 2012).
Some researchers have reported that the accuracy of adherence reports decline after just 24
hours (Wagner & Miller, 2004). However, others have contradicted this finding moderately
strong correlations between 1, 2, 3, 4, 5, 6 and 7-day measures, and reporting no difference
in adherence recall between 1 and 3 days, when compared to MEMS data (Jerant et al.,
2008; Pearson et al., 2007). The seven-day recall period used in the DAMS is considered
preferable as it always incorporates a weekend, when changes to routine have been found
to impact on adherence behaviours (Nair et al., 2011). Haynes et al. (2002) assert that
missing one or more pills in a week is an indication of a problem with low adherence.
Furthermore, a recent study by Wu et al. (2014) found that a single question asking heart
failure patients how many times they missed a dose of medicine in the previous seven days
could predict mortality and hospitalisation outcomes in the following year.
Research suggests that patients sometimes have difficulty remembering the names of their
medications and their prescribed dosing regimen (Catz et al., 2000; Gagné & Godin, 2005).
A validation study of the DAMS found that in 20% of cases there was a discrepancy between
self-report and medication records in the number or dose of prescribed medicines (Garfield
et al., 2012). Williams et al. (2012) recommend that prior to collecting recall information
about doses taken or missed the prescribed regimen should be reviewed with the patient.
Therefore on each questionnaire the DAMS question was personalised for the participant,
listing their relevant medicines and the dosage prescribed according to pharmacy records
data.
The DAMS also asks participants to select reasons for missing doses of their medication to
allow distinction between intentional and unintentional non-adherence. This may be
important for identifying and tailoring appropriate interventions, as different causes are likely
to require different solutions. Furthermore, the DAMS question was framed in a non-
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judgemental way to reduce the risk of social desirability bias by assuring patients that nonadherence is common and many people miss doses at times for a wide range of reasons.
3.4.5.1.3.2

Visual Analogue Scale (VAS)

The second measure of self-reported medication adherence employed was a single-item
visual analogue scale (VAS). The VAS for medication adherence asks patients to mark a
point on a line ranging from 0% to 100% indicating their best guess about how much of their
medicines they have taken within the previous month. In some versions of the VAS there are
no demarcations or anchors (other than the endpoints) on the line; in this study
demarcations at intervals of 10% were used (Pearson et al., 2007).
The VAS is a quick, easily administered measure and has shown some evidence of validity
in recent studies (Giordano et al., 2004; Oyugi et al., 2004; Pearson et al., 2007). Moderate
to high correlations have been reported between the VAS and other self-report measures,
electronic monitoring, unannounced pill counts and prescription refill data, as well as with
HIV viral load suppression (Kalichman et al., 2009; Nau et al., 2007; Walsh, Mandalia, &
Gazzard, 2002). Like the DAMS the VAS can provide a continuous or dichotomous measure
of adherence.
Several recent studies report that general estimates of adherence over longer periods
produce similar or more accurate rates than more specific measures of missed doses (Doró
et al., 2011; Giordano et al., 2004; Lu et al., 2008; Simoni et al., 2006; Walsh, Mandalia, &
Gazzard, 2002). Williams et al. (2012) state that for general estimates of adherence, a onemonth period is a reasonable time frame for most patient groups. One advantage of using a
one-month time period is that it may be more likely than shorter time frames to be reflective
of general patterns of adherence over time, and therefore more likely to be linked with
clinical outcomes. However, such measures may be more susceptible to recall bias and the
VAS lacks more detailed information about patterns and types of non-adherence (Garfield et
al., 2011). Furthermore, some research has found that people find it difficult to estimate
percentages. Garfield et al. (2012) reported that 35% of participants were unable to answer
a percentage rating question on another adherence scale (Lu et al., 2008).
3.4.5.1.4

Medication-related problems, concerns and information needs

The questionnaire also included items addressing problems and concerns that people may
experience with their medicines, and their need for further information about their medicines.
Drug-related problems may be one factor in non-adherence and resolving these issues may
have a mediating effect on adherence. The items included were adapted from previous
research in a similar context (Clifford et al., 2006), and were originally developed based on
problems related to medicines that have been identified by patients (Barber et al., 2004).
Some statements were modified slightly to reduce the likelihood of misinterpretation and the
response options were altered from yes/no to a five-point Likert scale from strongly agree to
strongly disagree. These responses appeared to fit more naturally with some of the
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statements, were more consistent with the other scales in the questionnaire and may allow
for a more nuanced interpretation of the findings.
3.4.5.1.5

Beliefs about medicines

Research has suggested that medication adherence is related to patients’ beliefs about their
medicines. Influencing beliefs about medicines may, therefore, present an opportunity for
improving adherence. In this study participant’s beliefs about medicines were assessed
using the Beliefs about Medicines Questionnaire (BMQ) (Horne, Weinman, & Hankins,
1999). The BMQ has shown good validity and reliability in a range of chronic conditions,
including asthma, diabetes, and psychiatric, renal and cardiovascular disease. The BMQ has
two sections: the BMQ-general covers beliefs about medicines in general, while the BMQspecific addresses beliefs about particular medicines the patient is taking. This study utilised
the BMQ-specific scale only. The questionnaire is comprised of two 5-item scales: a
Necessity scale that assesses the participants’ perceived need for the medication and a
Concerns scale that gauges the strength of concerns about potential adverse effects of
medicines. Respondents indicate their level of agreement with each individual statement on
a 5-point Likert scale (where 1=strongly disagree, 2=disagree, 3=uncertain, 4=agree, and
5=strongly agree). The difference between the two subscales can be calculated and the
resulting Necessity-Concerns Differential (NCD) represents the balance between positive
and negative perceptions of medicines. A high score on the necessity scale and low
concerns beliefs have been linked to good adherence (Horne & Weinman, 1999; Phatak &
Thomas, 2006; Tibaldi et al., 2009).
3.4.5.1.6

Health service utilization

Some previous research has found reductions in healthcare costs associated with similar
pharmacist intervention (Elliott et al., 2008). In order to determine whether the medicines
advice service had any impact on use of other healthcare services, participants were asked
at each data collection point to self-report the number of times they had used a range of
health services, including primary and secondary care, in the previous three months.
3.4.5.1.7

Socio-demographic, clinical and lifestyle information

The final section of the baseline questionnaire was entitled ‘About you’ and collected
demographic and background information about living arrangements, marital status,
ethnicity, education, language, employment, and prescription charges and general health.
Further information about health, co-morbidities, medicines, and lifestyle factors such as
smoking and alcohol use were sought on the final questionnaire.
3.4.5.1.8

Patients’ satisfaction with the intervention

Patients’ evaluations of services are now considered an important aspect in assessing
quality of care and identifying areas for improvement, and have been found to be associated
with adherence to treatment (Meakin & Weinman, 2002). Therefore, feedback on the
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medicines advice service was sought from intervention group participants on the four-week
follow up questionnaire. A systematic review by Naik Panvelkar et al. (2009) identified 24
studies measuring patient satisfaction with community pharmacy services but concluded that
a robust, well-designed measurement tool was lacking. Six of these measured satisfaction
with intervention services but the majority measured satisfaction with general pharmacy
services. Several existing pharmacy satisfaction scales were explored but none of those
identified were considered suitable for assessing satisfaction with a tailored intervention in a
UK mail order pharmacy context. The existing tools identified were neither generic enough to
be applicable in their entirety, nor specific enough to incorporate all the component parts of
this particular intervention. For example, the Patient Satisfaction with Pharmacy
Performance Questionnaire (PSPP-Q) includes questions on the pharmacy structure,
environment and appearance, which are not relevant in the context of a mail order pharmacy
(Horvat & Kos, 2010), while others such as that developed by Tinelli et al. (2011) were not
considered suited to tailored intervention as they presume that there are key elements that
must be delivered in a satisfactory consultation. Such an approach may be better suited to a
structured intervention where specific information was intended to be provided to everyone.
By contrast in this patient-centred intervention, information or advice was generally only
offered if it was relevant to the particular patient. De Silva (2013) suggests that while it is
important to use an existing validated tool, it may also be useful to supplement it with
bespoke methods, tailored to the specific circumstances. In this study a modified version of
the Medical Interview Satisfaction Scale (MISS-21) was used to assess patients’ satisfaction
with their telephone consultations with the pharmacist (Meakin & Weinman, 2002). The
adaptation of the MISS-21 is described below. As the MISS was designed to assess
satisfaction with specific interactions, six additional questions were developed to evaluate
patient’s experiences of other general and specific aspects of the medicines advice service.
These included, the written information provided, as well as other previously identified
dimensions of satisfaction such as ease of access and willingness to recommend the service
(Reimann & Strech, 2010). The questions assessed patients’ level of agreement with the six
additional statements. The same 7-point Likert-type response scale as used in the MISS-21
was adopted for these questions to facilitate ease of completion. Finally, the following two
open-ended questions were included to capture any other information about their experience
of the intervention that seemed pertinent to the participants.
1. Is there anything about the Medicines Advice Service that you think could be
improved?
2. Is there anything else you would like to tell us about the service you received?
3.4.5.1.8.1

The Medical Interview Satisfaction Scale

The original 29-item 'Medical Interview Satisfaction Scale' (MISS-29) was developed in the
USA to assess patient satisfaction with individual doctor-patient consultations (Wolf et al.,
1978). It was subsequently adapted for use in GP consultations (MISS-21) (Meakin &
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Weinman, 2002), and has also previously been adapted for nurse and pharmacist
consultations, as well as to assess telephone consultations (Elliott et al., 2014; Roberts &
Partridge, 2007). The MISS-21 measures satisfaction on a 7-point Likert scale and is
comprised of four subscales: distress relief, communication comfort, compliance intent and
rapport. The items from the original MISS-21 can be seen in Table 3.5 below.
Table 3.5 Original 21-item Medical Interview Satisfaction Scale (MISS-21)

Item

Statement

Subscale

1
2

The doctor told me just what my trouble is
After talking with the doctor, I know just how serious my
illness is
The doctor told me all I wanted to know about my illness
I am not really certain about how to follow the doctor’s
advice
After talking with the doctor, I have a good idea of how long
it will be before I am well again
The doctor seemed interested in me as a person
The doctor seemed warm and friendly to me
The doctor seemed to take my problems seriously
I felt embarrassed while talking with the doctor

Distress Relief
Distress Relief

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

I felt free to talk to this doctor about private matters
The doctor gave me a chance to say what was really on my
mind
I really felt understood by my doctor
The doctor did not allow me to say everything I had wanted
about my problems
The doctor did not really understand my main reason for
coming
This is a doctor I would trust with my life
The doctor seemed to know what (s)he was doing
The doctor relieved my worries about my illness
The doctor seemed to know just what to do for my problem
I expect that it will be easy for me to follow the doctor’s
advice
It may be difficult for me to do exactly what the doctor told
me to do
I'm not sure the doctor’s treatment will be worth the trouble it
will take

Distress Relief
Communication
Comfort
Distress Relief
Rapport
Rapport
Rapport
Communication
Comfort
Rapport
Rapport
Rapport
Communication
Comfort
Communication
Comfort
Rapport
Rapport
Distress Relief
Distress Relief
Compliance intent
Compliance intent
Compliance intent

Not all items on the original scale were considered to be applicable in the context of this
intervention and the scale was therefore adapted to fit the context of the pharmacists’
telephone consultations. No items from the distress relief scale were considered suitable for
inclusion. Three out of four items from the communication comfort subscale were included.
Seven out of eight items from the rapport subscale were included. All three items from the
compliance intent subscale were included, however, these items were adapted from the
future tense to the present tense to account for the timing of the satisfaction questionnaire.
The word “doctor” was also replaced with “pharmacist” in each included item. The modified
MISS-12 can be seen in Table 3.6 below.
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Table 3.6 Adapted 12-item Medical Interview Satisfaction Scale (MISS-12)

Item
1
2
3
4
5
6
7
8
9
10
11
12

Statement
I am not really certain about how to follow the pharmacist’s
advice
The pharmacist seemed warm and friendly to me
The pharmacist seemed to take my problems seriously
I felt embarrassed while talking with the pharmacist
I felt free to talk to the pharmacist about private matters
The pharmacist gave me a chance to say what was really
on my mind
I really felt understood by the pharmacist
The pharmacist did not allow me to say everything I had
wanted about my problems
The pharmacist seemed to know what (s)he was doing
It is easy for me to follow the pharmacist’s advice
It is difficult for me to do exactly what the pharmacist told
me to do
I'm not sure the pharmacist’s advice is worth the trouble it
takes

Subscale
Communication
Comfort
Rapport
Rapport
Communication
Comfort
Rapport
Rapport
Rapport
Communication
Comfort
Rapport
Compliance intent
Compliance intent
Compliance intent

3.4.5.2 Adherence measurement using pharmacy refill records
As there is currently no gold standard measure for assessing adherence, it is often
recommended that more than one measure be used. The WHO (2003) reported that the
state-of-the-art in measurement of adherence is a multi-method approach combining a selfreport measure and another more objective measure. In this study pharmacy refill records
were used to allow for triangulation between measures. This method of measuring
adherence focuses on the amount of medication an individual has dispensed rather than the
ingestion of medication (Williams et al., 2012). While this approach cannot provide detail on
what medications are taken when and how, pharmacy refill records have been found to be a
reliable and objective measure of adherence and can be used to corroborate other
measures (Bosworth, Oddone, & Weinberger, 2006; Osterberg & Blaschke, 2005).
Pharmacy refill measures have been found to correlate well with blood pressure and
glycaemic control, and to have good predictive validity with HIV viral load and CD4 response
(Gonzalez & Schneider, 2011; Steiner & Prochazka, 1997; Williams et al., 2012). One further
advantage of using this method is that it allows longer follow-up of adherence without any
additional burden on participants. However, like other adherence measures this approach is
not without some limitations. For example, within the UK health system patients are
permitted to have medications dispensed from any pharmacy, therefore records from one
pharmacy may underestimate adherence. Likewise, overestimation may also occur in some
circumstances, for example, in some instances, such as when going away on holidays,
patients may request refills early.
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3.4.5.3 Biomedical outcomes
A systematic review of studies to improve adherence by Haynes et al. (2008) advocates the
inclusion of a clinical outcome measure in trials of an adherence intervention on the basis of
an ethical imperative to have a clinical benefit. In this study participants were asked to
provide a small blood sample using a self-administered finger prick test. Participants were
sent a test kit with their baseline and final self-report questionnaire. The pack included a
spring-loaded lancet, collection tube and detailed written instructions on how to collect and
label their sample (see Appendix H). Participants were informed that the blood test was
voluntary and that they could still take part in the study without providing a blood sample.
Participants were asked to post the sample collected in a prepaid and addressed envelope
to a central accredited laboratory (The Doctors Laboratory London), where the samples were
analysed using standard industry methods.

1

We chose to measure HbA1c in patients with diabetes and blood cholesterol levels in
patients on lipid-lowering drugs at baseline and six months post-intervention. Participants
taking medicines for both diabetes and lipid regulation were asked to provide two blood
samples at each data collection point. Participants providing a lipid sample were requested
to collect the sample first thing in the morning before they had eaten. Participants were not
informed of the outcome of these tests as doing so may have acted as an intervening
variable.
3.4.5.3.1

Glycosylated Haemoglobin (HbA1c)

HbA1c is a measure of an individual’s average blood glucose over the previous 8 to 12
weeks and is considered the preferred method for assessing glycaemic control in people
with diabetes (WHO, 2011). It can be tested at any time of day, does not require fasting, and
has been linked with risk of microvascular complications, myocardial infarction, and death
(IDF Clinical Guidelines Task Force, 2005; O'Donovan, Byrne, & Sahm, 2011; Vigersky,
2011).
Goals for glycaemic control in patients with diabetes vary according to different clinical
guidelines as shown in Table 3.7. Recent guidance advises that maintaining HbA1c below or
around 7.0% minimises the risk of developing complications (American Diabetes
Association, 2014; IDF Clinical Guidelines Task Force, 2005). However, guidelines now
generally recognise that a single HbA1c target for all patients is unhelpful and goals should
be individualised based on factors such as patient age, life expectancy, co-morbid
conditions, and the presence of complications (National Collaborating Centre for Chronic
Conditions, 2008). A one per cent reduction in HbA1c has been found to reduce the risk of

1

HbA1c was measured by a high-performance liquid chromatography utilising a cation exchange
column. Total cholesterol, HDL cholesterol and triglycerides were measured using enzymatic
colorimetric methods, and LDL cholesterol was calculated on the Friedewald equation.
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diabetes-related death by 21%, myocardial infarction by 14% and microvascular
complications (e.g. diabetic nephropathy, neuropathy, and retinopathy) by 37% (Stratton et
al., 2000).
Table 3.7 Guideline targets for HbA1c
Guideline (Organisation)
Year
HbA1c %
Standards of Medical Care in Diabetes (American Diabetes Association)
2014
≤7.0
Global Guideline for Type 2 Diabetes (IDF Clinical Guidelines Task Force)
2012
<7.0-7.5
Management of diabetes: A national clinical guideline (SIGN)
2010
<7.0
Type 2 diabetes: national clinical
2008
6.5-7.5
guideline for management in primary and secondary care (National
Collaborating Centre for Chronic Conditions)
Joint British Societies’ guidelines on prevention of cardiovascular disease
2005
≤6.5 optimal
in clinical practice (British Cardiac Society et al.)
≤7.5 audit*
*Audit standards are considered to be the minimum standard of care. Wherever possible, the optimal
treatment targets should be achieved.

3.4.5.3.2

Serum lipid profiles

Elevated levels of blood cholesterol are strongly linked with an increased risk of
cardiovascular events. Although the most recent NICE guidelines (2014b) did not make
reference to target lipid levels it is generally recommended that total cholesterol should be
below 5mmol/L (Table 3.8). Recent guidance advises that there are benefits associated with
low-density lipoproteins carrying cholesterol (LDL cholesterol) level less than 1.8mmol/L
(JBS3 Board, 2014). Evidence from a meta-analysis of 26 RCTS, incorporating 170,000
participants showed that reductions in major cardiovascular events were directly proportional
to absolute reductions in LDL cholesterol levels. This study found that a 1mmol/L reduction
in LDL cholesterol was associated with a 22% proportional reduction in major vascular
events such as a stroke or heart attack (Cholesterol Treatment Trialists' (CTT) Collaboration,
2010).
Table 3.8 Guideline targets for serum lipid levels
Guideline (Organisation)

Year

Joint British Societies’ consensus
recommendations for the prevention of
cardiovascular disease (JBS3 Board)
European Guidelines on cardiovascular disease
prevention in clinical practice (Perk et al.)

2014
2012

Total cholesterol

LDL cholesterol
<1.8mmol/L

<5mmol/L
1
<4.5mmol/L

<3mmol/L
1
<2.5mmol/L

Risk estimation and the prevention of
2007
<5mmol/L
cardiovascular disease - A national clinical
guideline (SIGN)
Joint British Societies’ guidelines on prevention
2005
<4mmol/L or
<2mmol/L or
of cardiovascular disease in clinical practice
25% reduction
30% reduction
(British Cardiac Society et al.)
<5mmol/L
<3mmol/L
1
Adults at high risk: includes those with existing heart disease, hypertension, diabetes or those with a
family history of early heart disease.
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Process evaluation and intervention fidelity

Implementation fidelity refers to the extent to which an intervention or service is delivered as
intended (Carroll et al., 2007). Some assessment of intervention fidelity is considered
important to enable valid interpretation of trial findings (Wickersham et al., 2011). However,
evaluating fidelity in patient-centred, tailored interventions is acknowledged to be challenging
due to their dynamic and individualised nature (Song, Happ, & Sandelowski, 2010). No
formal measure of intervention fidelity was included as part of this study, however a number
of features of the study design helped to facilitate and monitor the quality of implementation.
One pharmacist conducted all telephone consultations within this study. The pharmacist was
responsible for tailoring the intervention to the specific needs of each individual. The
intervention pharmacist documented the participants’ responses and each component of the
intervention applied for each patient, using a specially designed intervention page on the
pharmacy database. All intervention telephone calls were also recorded and were used to
monitor quality and to provide feedback to the intervention pharmacist, as described in
section 3.4.4.3 above. Regular contact was maintained with the pharmacy staff to discuss
progress, ensure that the intervention was being delivered as planned and to resolve any
issues as they arose.
Process evaluation is also recommended to help fully understand intervention
implementation and to help explain any discrepancies between expected and observed
outcomes (Craig et al., 2008). A number of process measures were extracted from
pharmacy records to help assess the fidelity to the intervention protocol and the future
practicality of the service. These included:
•

Number of consultations delivered to each participant

•

Time and duration of each intervention

•

Length of time between each intervention session

Finally, Carroll et al. (2007) identify participant responsiveness as an important factor when
examining implementation fidelity. Participants’ perspectives on the intervention have been
sought through a combination of self-report questionnaires and qualitative interviews, as
described elsewhere.

3.4.7

Sample size

A sample size calculation was carried out by an epidemiologist/statistician (LW) for the
primary outcome (self-reported non-adherence) based on the ability to detect a reduction in
the proportion of non-adherence from 15% to 7.5%. This effect size was based on a
previous pharmacy intervention study in a UK population with chronic conditions (Clifford et
al., 2006). With 80% power, at a 0.05 significance level (two-sided), the required sample size
was determined to be 556 participants. Assuming a ten per cent dropout rate, we aimed to
recruit approximately 612 individuals (306 in the intervention and 306 in the control group).
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Statistical Analysis

3.4.8.1 Data cleaning and preparation
SPSS 21.0 (IBM Corp, 2012) was used for data entry and analysis. Prior to beginning
analyses, ten per cent of all self-report data entry was checked against the original paper
questionnaire for accuracy. The accuracy of data entry was also checked by examining
descriptive statistics for each variable to ensure all values fell within the range of possibility.

3.4.8.2 Missing data
Intention-to-treat (ITT) analysis is recommended as the preferred approach for analysing the
outcomes of randomised controlled trials (Moher et al., 2010). ITT analysis involves
analysing all participants according to the group to which they were randomly allocated,
regardless of whether or not they have experienced the intervention as intended, in order to
minimise any potential for bias. This approach requires data for all participants who were
randomised. However, missing data are a common problem in almost all randomised
controlled trials. Statistical methods for dealing with missing values are still the subject of
much debate but multiple imputation is increasingly considered the optimal approach
(Altman, 2009). Multiple imputation techniques use the distribution of observed data to
estimate plausible values for the missing data. This approach involves creating several
imputed datasets and combining the results from each to produce an overall estimate which
takes into account the uncertainty associated with the missing data (Sterne et al., 2009).
The most common reasons for missing data in this study were: participants not returning a
questionnaire, participants not fully or correctly completing the questionnaire, participant
withdrawal, or participants who became ineligible during the study. The frequency and
patterns of missing data were examined using the Missing Values Analysis function in SPSS
and are presented in Table 3.9. Multiple imputation, using the fully conditional specification
method in SPSS, was used to impute missing data. Linear regression was used for
continuous variables and logistic regression for categorical variables. The imputation model
included the primary outcome (self-reported non-adherence at four weeks and six months
post-intervention), which was missing for 15.5% and 19.2% of the sample, respectively.
Other variables included in the imputation model had no more than 4% missing data (marital
status, living arrangements, education, employment, ethnicity, English language, exemption
status for prescription charges, self-reported general health, number of GP visits in three
months prior to study, beliefs about medicines, and medication-related problems, concerns
and information needs). The variables: group allocation, age, gender, therapeutic group, use
of refill reminder service, and number of items on repeat prescription were extracted from the
pharmacy database and had no missing values. For outcomes comprising multiple separate
questionnaire items, such as the BMQ, each questionnaire item was imputed and the overall
outcome score calculated from the imputed data. Twenty complete imputed data sets were
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created, as recommended in more recent literature (Sterne et al., 2009), which were
analysed separately and the results then combined.
Table 3.9 Frequency of missing values in key variables
Variables

N

Missing

Study group
Gender
Age
Therapeutic group
Number of prescription items on repeat list
Prescription reminder service
Marital status
Living arrangements
English as first language
Number of GP visits in the previous 3 months
Ethnicity
Employment status
General health
Education
Beliefs about Medicines Questionnaire item 1
Beliefs about Medicines Questionnaire item 2
Beliefs about Medicines Questionnaire item 3
Beliefs about Medicines Questionnaire item 4
Beliefs about Medicines Questionnaire item 5
Beliefs about Medicines Questionnaire item 6
Beliefs about Medicines Questionnaire item 7
Beliefs about Medicines Questionnaire item 8
Beliefs about Medicines Questionnaire item 9
Beliefs about Medicines Questionnaire item 10
Beliefs about Medicines Questionnaire item 11
Problems, concerns or information needs item 1
Problems, concerns or information needs item 2
Problems, concerns or information needs item 3
Problems, concerns or information needs item 4
Problems, concerns or information needs item 5
Problems, concerns or information needs item 6
Problems, concerns or information needs item 7
Problems, concerns or information needs item 8
Problems, concerns or information needs item 9
Problems, concerns or information needs item 10
Problems, concerns or information needs item 11
Problems, concerns or information needs item 12
Problems, concerns or information needs item 13
Adherence at baseline
Adherence at 4 week follow up
Adherence at 6 month follow up

677
677
677
677
677
677
675
675
674
674
672
672
670
654
662
652
656
655
654
651
657
650
656
660
654
659
659
659
659
659
655
657
654
655
655
657
652
656
661
572
547

Count
0
0
0
0
0
0
2
2
3
3
5
5
7
23
15
25
21
22
23
26
20
27
21
17
23
18
18
18
18
18
22
20
23
22
22
20
25
21
16
105
130

Per cent
.0
.0
.0
.0
.0
.0
.3
.3
.4
.4
.7
.7
1.0
3.4
2.2
3.7
3.1
3.2
3.4
3.8
3.0
4.0
3.1
2.5
3.4
2.7
2.7
2.7
2.7
2.7
3.2
3.0
3.4
3.2
3.2
3.0
3.7
3.1
2.4
15.5
19.2

3.4.8.3 Data analyses
Complete case, available case, and intention-to-treat analyses were conducted for the
primary outcome. As generally recommended in the literature, intention-to-treat analysis with
multiple imputation for missing data is regarded as the primary analysis. However, intentionto-treat analysis is designed to produce conservative results and has been criticised as
being too cautious and underestimating intervention effects; therefore secondary complete
case analyses were also carried out including only eligible participants with complete data
available at each time point (Peduzzi et al., 2002). Finally available case analyses were
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carried out including all eligible participants who had data available at the time point in
question. All analyses were carried out using SPSS version 21, and all statistical tests were
two-sided adopting a 0.05 significance level.
3.4.8.3.1

Descriptive analyses of baseline characteristics

Descriptive statistics were used to summarise baseline characteristics by study arm.
Baseline characteristics included: socio-demographic and health information such as age,
gender, marital status, living arrangements, employment status and education. Categorical
variables are presented using counts and percentages. For continuous variables, histograms
and quartile-quartile (Q-Q) plots were inspected visually, and data is presented as means
and standard deviations (SD) if approximately normally distributed, and medians and interquartile ranges (IQR) if non-normally distributed. As recommended by the CONSORT
guidelines, statistical tests of baseline differences are not reported (Moher et al., 2010).
Randomisation should ensure that any group differences at baseline are the result of
chance. Statistical tests which assess the probability of a difference occurring by chance are
therefore considered illogical in this context.
3.4.8.3.2

Comparison of primary outcome between study groups

At baseline there was a moderate correlation between the seven-day DAMS measure and
the VAS measure of adherence in the previous month (r=.520, p<.001). This suggests that
the DAMS can provide a relatively accurate estimate of more general patterns of adherence
over a longer time period while also likely being less influenced by recall bias. The DAMS
also allows for more detailed analyses of adherence across different therapeutic groups and
was therefore chosen as the primary self-report outcome measure.
The DAMS asked patients to report how many units (e.g. tablets, capsules, etc.) of each of
their prescribed lipid-lowering and/or anti-diabetic medication they had missed in the last
seven days. An adherence rate was calculated using the equation:

Adherence data is typically highly positively skewed and therefore the data was
dichotomised using a threshold of 90%. This cut-off point was chosen as it is inclusive in
detecting non-adherence and has also been found to be significantly associated with
cardiovascular outcomes (Bouchard et al., 2007).
Chi-squared tests were used to compare adherence rates between treatment groups at four
weeks and six months post intervention. Univariate binary logistic regression was used to
compare the odds of being adherent between the intervention and the control group at
follow-up. Additional multivariable analysis was conducted adjusting for age, sex, therapeutic
group, number of prescription items, use of pharmacy prescription reminder service, and
adherence at baseline. Wald chi-squared tests were used to assess the significance of the
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intervention effect, and are presented alongside odds ratios (OR) and associated 95%
confidence intervals (95% CI). The OR compares the odds of being adherent in the
treatment group with that of patients in the control group; values >1 indicate a greater
likelihood of adherence in intervention group participants.
Further analyses were conducted using generalised estimating equations (GEE). GEE
analysis takes into account the correlation between data collected from the same individual
on more than one occasion, in this case at baseline, four week and six month follow up. GEE
analysis was performed using the logit link function and unstructured working correlation
structure. An advantage of GEE is that even if the working correlation structure is
misspecified, the robust standard errors are still valid. Regression coefficients were
exponentiated and are presented as ORs and associated 95% CIs. Both unadjusted and
adjusted analyses were conducted.
3.4.8.3.2.1

Exploratory sub-group analyses

Exploratory sub-group analyses were undertaken only for the primary outcome measure.
Chi-squared and logistic regression analyses were conducted to assess whether the effect
of the intervention varied by therapeutic group, age, gender or baseline adherence. For the
purpose of this analysis, age was grouped into two categories: less than 65 years, or 65
years or older. This cut-off is the most commonly accepted chronological age associated
with older age and was a pragmatic choice.
3.4.8.3.3

Secondary outcomes

Analyses of secondary outcomes included all participants with data available at the time
point in question. Seventeen participants who became ineligible at any point during the study
period were excluded, as was one participant who died before completing the study.
3.4.8.3.3.1

Refill adherence calculated from pharmacy dispensing data

Electronic dispensing records for all participants were requested from the pharmacy at the
end of follow-up. Pharmacy dispensing data indicating the date, number of pills dispensed,
and the instructions on how these should be taken, were used to calculate refill adherence,
expressed as the medication possession ratio (MPR). For each drug, the sum of the days’
supply was calculated from an index date to a final follow-up point, and divided by the
number of days within that range.
The MPR was calculated using the equation:

The final follow-up date for all participants was 31 August 2014; any day’s supply dispensed
for any period beyond this date was discounted when calculating the MPR. For the control
group, the index date was the first dispensing date after consent was received. For the
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intervention group, the index date was the date the first refill was dispensed after the first
consultation call.
For participants prescribed medication for lipid regulation, individual MPRs were calculated
for all statins together, and all other drugs, and then averaged. No distinction was made if a
participant switched from one statin to another during the follow-up period. For participants
prescribed more than one diabetes drug, an average MPR was calculated from the individual
drug adherence rates. If a participant stopped or changed a medication it was censored from
the last refill date. For participants who were prescribed medications for both diabetes and
lipid regulation, the MPR for each therapeutic group was averaged to give a combined
adherence rate.
Refill adherence rates were categorised according to the same 90% cut-off used in the selfreport measure. Therefore, a participant was considered non-adherent if they had medicines
available for less than 90% of days in the follow up period. The maximum adherence was
capped at 100%, even if a patient was dispensed more of a drug than they had been
instructed to take. Chi squared tests were used to compare the proportion of adherent
(≥90%) and non-adherent (<90%) individuals between the intervention and control groups,
and Mann-Whitney U tests were used to analyse the difference between groups in
adherence measured as continuous MPR. Logistic regression was used to determine the
odds of adherence in each group compared to the other.
3.4.8.3.3.2

Glycaemic and lipid control

Independent t-tests were carried out to test for between group differences in mean, and
mean change between baseline and six month follow up, for total and LDL cholesterol, and
HbA1c. Mixed between-within subjects analyses of variance were also conducted to
compare between the intervention and control group across both measurement points
(baseline and six months post-intervention) for total and LDL cholesterol, and HbA1c.
Participants were also categorised according to whether or not they met guideline
recommended targets for lipid and HbA1c levels, and Chi-squared tests were used to
identify any significant differences between groups at six month follow up.
3.4.8.3.3.3

Medication-related problems, concerns or information needs

Likert scale responses to the items on medication-related problems, concerns or information
needs were dichotomised into: 1) Problem, concern or information need identified (strongly
agree, agree, uncertain) and 2) No issues identified (disagree, strongly disagree or not
applicable). The number of potential issues ranged from 0 to 13. Non-parametric MannWhitney U tests were used to assess between group differences in the number of problems,
concerns and information needs at follow up. Chi-squared tests were used to determine any
difference between the intervention and control group in the proportion of patients who
identified no medication-related problems, concerns or information needs. Further Chi-
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squared tests were conducted to identify any significant differences between groups for each
individual problem, concern or information need.
3.4.8.3.3.4

Beliefs about Medicines Questionnaire

Necessity and Concerns scale scores were computed by summing scores on the individual
items of the Beliefs about Medicines Questionnaire (BMQ). Higher scores indicated greater
agreement with the construct represented by the scale. A Necessity-Concerns Differential
(NCD) was calculated by subtracting the Concerns score from the Necessity score, and had
a possible range from – 20 to + 20. Independent t-tests were used to identify significant
difference between treatment arms on the Necessity scale, Concerns scale, or NCD. Chisquared tests were also used to examine differences between groups in each individual
necessity and concern item.
3.4.8.3.3.5

Health service utilisation

Health care utilisation was reported to be low at all time points and therefore, numerical data
was grouped into categories of those who used or did not use particular services in the
previous three months. Differences in healthcare utilisation were then assessed using Chisquared tests.
3.4.8.3.3.6

Patients’ satisfaction with the intervention

Satisfaction data was collected only in the intervention group. Analyses of patient
satisfaction questions were primarily descriptive, reported as proportions in agreement with
each statement. The MISS-12 consisted of three subscales. There were five negatively
worded questions, which were reverse scored for analyses. Each subscale, as well as the
overall scale, was converted to a numerical score between 1 (low satisfaction) and 7 (high
satisfaction), by summing the scale and dividing by the number of items. The reliability of
each subscale was tested by Cronbach’s alpha.
Exploratory analyses were also conducted to identify factors associated with satisfaction or
any differences between sub-groups. For the purpose of these analyses, the seven point
Likert scale was collapsed into three categories: agree, neutral or disagree. Chi-squared or
Fisher’s exact tests were used for categorical variables, and ANOVA or Kruskall-Wallis tests
were used for continuous variables.

3.5

Qualitative Evaluation

Finding out whether an intervention has a successful outcome or not is of limited value
without some understanding of how and why it might have worked, or indeed failed to work,
and in what circumstances. Miles et al. (2013) suggest that qualitative data can help to
validate, interpret, clarify and illustrate quantitative findings. To date there have been few
qualitative studies published exploring patients’ perspectives of and satisfaction with
medicines management or support services in pharmacy settings and consequently
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understanding of patients’ experiences with this type of intervention is limited (Bissell et al.,
2008; Tinelli, Blenkinsopp, & Bond, 2011). Therefore a qualitative component was included
in this study, which was intended to help to clarify and contextualise the findings of the RCT,
and to better understand its outcomes from the participants’ perspective.

3.5.1

Qualitative method selection

Semi-structured telephone interviews were conducted to explore participants’ experiences of
taking part in the study and to access their perceptions of and satisfaction with the medicines
advice service. One-to-one telephone interviews were considered the most appropriate
method for qualitative data collection in the context of this study. While telephone interviews
lack some important characteristics of in-person communication such as eye contact and
body language, they may be more convenient for participants, who can choose a preferred
time and place for the interview. They are also an efficient and low cost method for
researchers, offering easy access to individuals located across large geographical areas. A
semi-structured approach was selected as it offers a focussed but flexible method of data
collection to ensure that the key aims of the evaluation are addressed while accommodating
exploration of other issues identified by participants.

3.5.2

Objectives

The specific objectives of the qualitative component of the study were to:
•

Gain insight into patients’ overall experience of the intervention and better
understand the impact and processes of the intervention from the participants’
perspective

•

Enhance the interpretation of observed quantitative outcomes and explain the
mechanisms through which any changes occurred (i.e. why and how behaviour was
changed)

•

Explore contextual and design factors that potentially influenced the outcomes with a
view to explaining any variations in effectiveness within the sample

•

Identify suggestions to inform future development and refinement of the intervention
to improve both outcomes and patients’ experience.

3.5.3

Sampling strategy

A purposive sampling approach was used to ensure a broad range of participants with
diverse experiences were included. Purposive sampling has been described by Patton
(1990) as the selection of information-rich cases or people from whom detailed insight and
information can be obtained which is central to the aims of the research. Using this
approach, participants are selected based on particular features or characteristics
considered indicative of their capacity to offer in depth exploration and understanding of the
research question. The criteria used may be demographic characteristics, circumstances,
experiences, attitudes or any other kind of phenomena, depending on the main aims of the
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research (Ritchie, Lewis, & Elam, 2003). Although some qualitative sampling strategies
focus on a homogenous group, incorporating some diversity has been recommended. Miles
et al. (2013), for example, suggest that while focussing on the “meatiest, most relevant”
sources, it is also helpful to obtain contrasting and comparative information and perspectives
that may facilitate understanding and identify any limits or qualifications of findings.
In this study a number of different selection criteria were applied. Firstly, at the time of each
patient selection, only those who had completed their final telephone consultation within the
previous two months were considered eligible for selection. This time frame was chosen to
strike a balance between accurate recall, and allowing sufficient time for the participant to
make and/or reflect on any changes that may have occurred as a result of the consultations.
Secondly, participants who had reported non-adherence and/or problems, concerns or
information needs on their baseline questionnaire were prioritised as they were considered
likely to have greater insight into how the intervention worked or did not work to resolve
issues and reduce non-adherence. However, the majority of participants had reported that
they were adherent, and many had no particular problems, concerns or desire for
information; therefore to ensure the full variety of different perspectives and experiences
were captured, some of these participants were also included. A matrix was developed and
regularly updated as participants were recruited to keep track of the participants interviewed
and to ensure the inclusion of participants with diverse experiences. Finally, age, gender and
therapeutic group were also considered when selecting participants to ensure that there was
some demographic and clinical balance within the sample.

3.5.4

Recruitment of participants

At the time they consented to take part in the randomised controlled trial all participants
agreed that they may be contacted later in the study and asked to take part in a telephone
interview, at which point they could choose whether or not they wished to take part in a
qualitative interview. Participants, who were selected according to the criteria described in
the previous section, were telephoned after they had completed the consultations with the
pharmacist and returned a follow up postal questionnaire. At the beginning of the phone call
I introduced myself and explained the purpose of the call. Participants were given more
information about the purpose and process of the interview, and had the opportunity to ask
questions. Following this information, participants were asked if they were still happy to be
interviewed. Those who agreed were given the choice to do the interview there and then or
to arrange a convenient time to complete the interview.

3.5.5

Qualitative data collection

Interviews were carried out by telephone between October 2013 and January 2014. The
interviews were semi-structured and were conducted with the aid of an interview topic guide
(Appendix I). The topic guide was drafted, then reviewed by the supervisory team, and
refined based on the feedback. The topic guide was designed to:
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Elicit an understanding of patients’ motivations for taking part in the study and their
prior expectations of the medicines advice service,

•

Understand their perceptions of the telephone consultations and written information
provided, and any aspects that were particularly helpful or unhelpful,

•

Explore any impact or outcomes experienced, and finally

•

Identify suggestions for the future development of the service.

Questions were predominantly open-ended, and as is the norm in semi-structured interviews
a flexible approach was adopted in terms of the specific phrasing and sequencing of
questions. Interviews typically lasted between 20 and 30 minutes and were audio-recorded,
with participants’ consent. Initial thoughts, perceptions of the interviewees, and any
comments made before or after audio recording were recorded in field notes immediately
after completion of the interviews. Data was organised and stored using NVivo 10 software
(QSR International Pty Ltd, 2012).

3.5.6

Qualitative data analysis

The qualitative interview data was analysed using thematic analysis. Thematic analysis is a
relatively straightforward, flexible and commonly used approach for identifying, analysing
and reporting patterns or themes within data (Braun & Clarke, 2006). Braun and Clarke
(2006) outline six phases for thematic analysis which were broadly adhered to in this study.
This approach offers a transparent and systematic means of describing the analytic process
and a credible explanation of how the findings were arrived at. Table 3.10 outlines the
activities undertaken during each phase. However, qualitative analysis is an iterative process
and the line between each stage is frequently blurred as analysis moves back and forth
between the entire dataset and the emerging coding framework, adopting the ‘constant
comparison’ technique derived from Grounded Theory analysis (Glaser & Strauss, 1967).
As described in Table 3.10, the process of data analysis began with the transcription of
audio recordings, during which I began to familiarise myself with the data. Through the
transcription process and subsequent re-reading to check the transcribed data, I began to
note down initial thoughts and ideas. During initial readings codes were noted in the margins
of paper copies. These were subsequently transferred to NVivo, at which point I began to
search for patterns and organise the codes into themes, and subsequently broader
categories that summarized the data in a meaningful way. As themes were developed the
data were continually examined to assess the extent to which there was consistency and
divergence between participants accounts, to ensure that the complexity and range of
participants views and experiences were not lost. A robust thematic analysis explores the
interconnections between themes to further develop and explain the significance of the
patterns and their broader meanings and implications (Pope & Mays, 2006).
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Table 3.10 Phases of thematic analysis
Phases
• Familiarising yourself with your
data

Steps taken
Transcription of recorded interviews
Repeated reading of the transcripts to become familiar with
the data
Initial ideas and potential themes, meanings and patterns in
the data noted

• Generating initial codes

Transcripts imported to NVivo 10
Systematically worked through each transcript line by line
coding any interesting features in the data. Initial codes were
both data driven and guided by the research questions
Additional thoughts about potential relationships between the
initial codes were recorded in memos
Early thoughts and interpretations of data were discussed at a
supervisory meeting

• Searching for themes

Initial codes were reviewed and those with similarities were
grouped or combined into potential themes and broader
categories
The data was continually reviewed and referred to throughout
the process.
Thematic maps were developed to help visualise and
consider relationships between themes (Figure 3.1 is an
example of an early thematic map).

• Reviewing themes

The dataset as a whole and the data within each theme were
reviewed to ensure that the themes provided an accurate
representation of the data
Links between themes were examined and those with
thematic similarity were clustered together under broader
headings to form a hierarchy of categories, themes and subthemes
Some extraneous themes were discarded or subsumed within
others to narrow the focus of research and facilitate the
development of core categories and themes
A supervisor (NB) reviewed the themes against a sample of 5
transcripts (20%) to ensure themes were coherent with and
representative of the data.

• Defining and naming themes

Individual themes were examined again and summarised to
provide an outline of the data each represented, and how they
fitted together
Theme and category names were refined in an effort to
succinctly capture what each represented. The title and
contents of each coding category remained flexible and were
revisited and revised throughout the analysis and writing
process

• Producing the report

Each theme was written up with a detailed analysis of the key
concepts, including any conflicting or disconfirming findings
Extracts of data were selected to illustrate and elucidate key
points within each theme
The final categories and themes are outlined in Chapter 5

101
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A number of additional steps were taken to increase the credibility and reliability of the
analysis. Firstly, a small sample of early interview transcripts were circulated amongst the
research group in advance of a supervisory meeting. Initial codes and potential emerging
themes were discussed. Secondly, once a thematic map had been developed a random
sample of 5 more transcripts were reviewed and coded by one supervisor (NB) to ensure
that the coding corresponded with the themes identified. Finally, throughout the research
process I endeavoured to maintain an awareness of my own role in the research process
and critically reflected on my potential impact on the findings. In particular, during the
analysis phase, I recognised the need to challenge any immediate assumptions, explore
alternative explanations and understandings, and look out for attentional biases towards
positive outcomes. This reflexive approach was helpful to ensure that the findings were
derived in a rigorous manner and grounded in the data.

3.5.6.1 Open-ended questionnaire data
As described in section 3.4.5.1.8, the four week follow up questionnaire included two openended questions about intervention group participants’ experiences of the medicines advice
service and their suggestions for improvements. Responses to open-ended survey questions
are neither strictly quantitative nor strictly qualitative and little has been written about how to
handle this type of data (Riiskjaer, Ammentorp, & Kofoed, 2012). Open questions generate
data in words rather than numbers, and allow respondents to determine the focus; however,
they rarely provide the contextual understanding or the conceptual richness typically
associated with qualitative data (O'Cathain & Thomas, 2004). O’Cathain and Thomas (2004)
recommend a preliminary analysis stage in which responses are read through and
consideration given to whether formal analysis is warranted. They suggest that if comments
merely corroborate existing findings then further analysis may not be worthwhile. An initial
reading of the open-ended questionnaire responses in this study took place after completion
of the qualitative analysis of interview data. The preliminary analysis indicated that there was
little new information within the data and little depth in the content. However, the number of
comments offered represented a significantly larger proportion of the sample than the
qualitative interviews and therefore I felt it important that this data was reported, to
corroborate and add further weight to the interview findings. The coding framework
developed in the qualitative interview analysis was applied to the open-ended questionnaire
data and the integrated findings from both sets of data are reported together in Chapter Five.

3.6

Summary

This chapter has provided an overview of the research context, and the development and
key features of a patient-centred intervention to support patients taking long-term
medications. The design and implementation of a multi-method RCT with an embedded
qualitative component have been described in detail with attention to the methodological
choices made and the accompanying rationale. The findings from each component are
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presented in the following two chapters. Chapter Four, which follows, presents findings on
the effectiveness of the intervention in improving outcomes, while Chapter Five outlines the
patients’ perspectives on the service using both quantitative and qualitative data
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Chapter Four Effectiveness of the intervention
This chapter reports the results of the randomised controlled trial. The first section describes
the response rate at recruitment and the flow of participants through the study. The second
section describes the baseline characteristics of the study sample. Section 4.3 addresses
the delivery of the intervention and the content covered. Section 4.4 presents the results of
the primary analyses, exploring the efficacy of the intervention in reducing non-adherence.
This is followed by the analysis of secondary outcomes, including the impact of the
intervention on medication-related problems and concerns, information needs, beliefs about
medicines, and biomedical outcomes.

4.1

Recruitment and flow of participants through the study

The recruitment procedure was outlined in section 3.4.2.3. Overall 4,400 patients were
invited to take part. A total of 785 patients (17.8%) agreed to participate in the study by
returning a signed consent form. Of these, 776 were deemed eligible and were sent a
questionnaire for completion. 684 baseline questionnaires were returned, and of these a
further 7 participants were excluded as it became clear they did not meet the eligibility
criteria, returned their baseline questionnaire after the final group allocation, or requested
that they be withdrawn from the study. This resulted in 677 participants included in the trial at
baseline. The flow of participants through the study is illustrated in Figure 4.1 below.
Table 4.1 Response rate to questionnaire data collection

Time
Baseline
Four Weeks
Six Months

Sent N
776
641
639

Returned N (%)
684 (88%)
601 (94%)
583 (91%)

Not Returned N (%)
92 (12%)
40 (6%)
56 (9%)

105

Chapter Four

Figure 4.1 Participant flow through the study

Effectiveness of the intervention

106

Chapter Four

4.2

Effectiveness of the intervention

Characteristics of the study population

The following sections describe the study sample and the population from which the sample
was recruited.

4.2.1

Representativeness of the study sample

The representativeness of the study sample was investigated by examining some
characteristics available from anonymised pharmacy records and comparing those who
participated with all registered patients who were eligible to take part. The data are
presented in Table 4.2. The study sample did not differ substantially from the population who
were considered eligible to take part. The study sample was slightly younger (mean 69 vs 71
years), with a greater proportion of males (58.5%) compared to the eligible population
(52.8%). A slightly lower percentage of the study participants availed of the repeat
prescription reminder service compared to all eligible patients.
Table 4.2 Study sample compared to all eligible patients registered with the pharmacy
Study Sample
Participant characteristics
N=677
Age in Years
Mean (SD)
69.9 (9.6)
Range
28 - 93 years
Gender
Male
396 (58.5)
Female
281 (41.5)
1
Number of items on repeat prescription
Mean (SD)
7.1 (4.2)
Range
0 - 28
Prescription reminder service
Yes
521 (77)
No
156 (23)
Data are mean (SD) or number (%).
1
*Anonymised data provided by Pharmacy2U. missing from study sample=1

4.2.2

All Eligible Patients*
N=5465
71.2 (11.4)
18 - 102 years
2886 (52.8)
2579 (47.2)
7.4 (4.5)
0 - 38
4373 (80)
1092 (20)

Participant characteristics

This section presents the baseline characteristics of the 677 participants who were
randomised. Baseline data were collected from pharmacy records and a postal
questionnaire prior to random allocation to either the usual care group (n=337) or the
intervention group (n=340). Some further health and lifestyle information was collected at the
final questionnaire and is indicated where this was the case.

4.2.2.1 Socio-demographic characteristics
Overall, the sample had a higher proportion of men to women (58.5%) and the mean age
was 69.9 years (SD 9.6). The majority of participants were married, in a civil partnership or
living with a partner (64.9%), with the next highest proportion widowed (17.5%). More than
one in four participants (28.1%) lived alone. More than half of the sample had completed
post-secondary education, and just over three quarters were retired, reflecting the age
distribution of the sample. The vast majority were native English speakers, and identified
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themselves as White. The intervention and control groups were broadly similar in terms of
socio-demographic variables at baseline (Table 4.3).
Table 4.3 Socio-demographic characteristics of the intervention and control group
Participant characteristics

Intervention
N=340
69.9 (9.2)
133 (39.1)

Age (Years)
Gender (Female)
1
Marital status
Single, never married
22 (6.5)
Married/civil partnership/living with partner
228 (67.1)
Widowed
54 (15.9)
Separated or divorced
36 (10.6)
1
Living alone
92 (27.1)
2
Education
Primary school or no formal education
53 (16.0)
GCSE/O Level or equivalent
57 (17.2)
A-levels/Highers or equivalent
32 (9.7)
Other qualifications below degree level (e.g. vocational
91 (27.5)
qualifications)
Degree or higher degree
98 (29.6)
3
First language English
328 (96.8)
4
Ethnicity (White)
324 (95.9)
4
Employment status
Employed/Self-employed
60 (17.8)
Retired
267 (79.0)
Full-time home-maker / carer / unemployed / disabled or too ill to
11 (3.3)
work
1
2
3
4
Data are mean (SD) or number (%). missing=2, missing=23, missing=3, missing=5

Control
N = 337
69.9 (10.1)
148 (43.9)
24 (7.2)
210 (62.7)
64 (19.1)
37 (11.0)
98 (29.3)
51 (15.8)
73 (22.6)
35 (10.8)
87 (26.9)
77 (23.8)
328 (97.9)
325 (97.3)
69 (20.7)
246 (73.7)
19 (5.7)

4.2.2.2 General health and lifestyle
General health and lifestyle factors were also relatively balanced across the intervention and
control group, as shown in Table 4.4. The majority of participants reported good, very good
or excellent health, however approximately one in four reported fair or poor health. A
minority were current smokers (12%), although, almost half were former smokers. Fewer
than one in three were classified as being a healthy weight according to their body mass
index. The majority of participants were overweight, with 28.6% (n=159) classified as obese.
Almost ninety per cent had reportedly been told they had high cholesterol, two thirds
reported they had high blood pressure, and 29% reported having diabetes. The majority had
been told they had high cholesterol and/or diabetes more than five years ago. A slightly
higher proportion of the intervention group compared to the control group reported having
been told about their diagnosis more than 5 years ago. Almost 19% (n=109) reported having
previously had either a heart attack or stroke.

108

Chapter Four

Effectiveness of the intervention

Table 4.4 General health and lifestyle characteristics of the intervention and control group
Participant characteristics
Self-reported general health
Excellent
Very good
Good
Fair
Poor
2
Smoking status: *
Never
Former
Current
3
Alcohol *
Never
Monthly or less
2-4 times a month
2-3 times a week
4 or more times a week
4
Body mass index (kg/m2) *
Median (IQR)

Intervention
N=340

Control
N=337

27 (8.0)
82 (24.3)
131 (38.9)
79 (23.4)
18 (5.3)

31 (9.3)
91 (27.3)
123 (36.9)
69 (20.7)
19 (5.7)

112 (40.1)
137 (49.1)
30 (10.8)

127 (43.1)
129 (43.7)
39 (13.2)

36 (12.8)
52 (18.4)
49 (17.4)
80 (28.4)
65 (23.0)

48 (16.3)
52 (17.7)
56 (19.0)
56 (19.0)
82 (27.9)

27.1 (24.4-30.0)

27.4 (24.4- 30.9)

1

Underweight (BMI <18.5)
3 (1.1)
2 (0.7)
Healthy weight (BMI 18.5-24.9)
83 (30.2)
88 (31.3)
Overweight (BMI 25-29.9)
118 (42.9)
103 (36.7)
Obese (BMI ≥30)
71 (25.8)
88 (31.3)
Self-reported co-morbidities and
cardiovascular events*
5
Hyperlipidaemia
249 (89.6)
260 (89.3)
3
Diabetes
77 (27.2)
91 (31.1)
6
Hypertension
183 (64.7)
189 (64.3)
6
Angina
41 (14.5)
42 (14.3)
6
Heart attack
33 (11.7)
32 (10.9)
6
Stroke
31 (11.0)
26 (8.8)
Time since diagnosis of
7
hyperlipidaemia *
In the last year
3 (1.1)
6 (2.1)
In the last 2-5 years
48 (17.6)
61 (21.7)
More than 5 years ago
196 (72.1)
190 (67.6)
Not told of cholesterol diagnosis
25 (9.2)
24 (8.5)
8
Time since diagnosis of diabetes *
In the last year
2 (3.0)
3 (4.0)
In the last 2-5 years
9 (13.6)
21 (28.0)
More than 5 years ago
54 (81.8)
51 (68.0)
Not told of diabetes diagnosis
1 (1.5)
0 (0)
Data are number (%) unless otherwise stated *data collected at final questionnaire
1
2
3
4
5
6
7
missing=7, missing=103, missing=101, missing=121, missing=108, missing=100, missing=92,
8
missing=22

4.2.2.3 Prescribed medications
At baseline three quarters of the sample were prescribed a lipid-lowering medication only,
approximately 20% were prescribed both a lipid-lowering and anti-diabetic medication, and
just five per cent were prescribed an anti-diabetic medication only (Table 4.5). Just over
three quarters of the sample (n=519) were prescribed one medication for either lipidregulation or diabetes, 15% (n=102) were prescribed two medications, and the remainder
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(n=56) were each prescribed between three and five lipid-lowering and/or anti-diabetic
medications.
Table 4.5 Conditions for which medication was prescribed
Intervention
N=340
261 (76.8)
14 (4.1)
65 (19.1)

Therapeutic group
Hyperlipidaemia
Type 2 diabetes
Both hyperlipidaemia and Type 2 diabetes
Data are number (%)

Control
N=337
253 (75.1)
18 (5.3)
66 (19.6)

Of those prescribed lipid-lowering medication, the majority (66.6%, n=369) had been
prescribed it for more than five years, and the mean number of medicines prescribed was
1.05. The mean number of diabetes medications prescribed was 1.45, and almost two thirds
(n=84) of those patients had been prescribed an anti-diabetic medication for at least five
years. Participants who were prescribed medication for both diabetes and hyperlipidaemia at
baseline (n=131) were prescribed a mean of 2.56 (SD 0.8) medications, compared to 1.47
(SD 0.8) for participants prescribed anti-diabetic medication only (n=32), or 1.03 (SD 0.2) for
those prescribed lipid-lowering medication only (n=514).
Table 4.6 Details of prescribed medication at baseline
n
Total number of lipid-lowering and/or
anti-diabetic medications prescribed
Mean (SD)
One
Two
Three
Four
Five
Number of lipid-lowering medications
prescribed
Mean (SD)
One
Two
Three
1
Time taking lipid-lowering medication
Less than one year
One to five years
More than five years
Number of anti-diabetic medications
prescribed
Mean (SD)

Intervention

340

n

Control

337
1.37 (0.8)

1.33 (0.7)

258 (75.9)
51 (15.0)
20 (5.9)
9 (2.6)
2 (0.6)

261 (77.4)
51 (15.1)
17 (5.0)
7 (2.1)
1 (0.3)

326

319
1.05 (0.2)

1.05 (0.2)

311 (95.4)
14 (4.3)
1 (0.3)

304 (95.3)
14 (4.4)
1 (0.3)

274

280
4 (1.5)
79 (28.8)
191 (69.7)

79

4 (1.4)
98 (35.0)
178 (63.6)
84

1.56 (0.8)

1.34 (0.6)

One
50 (63.3)
Two
14 (17.7)
Three
15 (19.0)
Four
0 (0)
2
Time taking anti-diabetic medication
60
Less than one year
0 (0)
One to five years
20 (33.3)
More than five years
40 (66.7)
1
2
Data are mean (SD) or number (%). missing=91, missing=34

61 (72.6)
18 (21.4)
4 (4.8)
1 (1.2)
69
1 (1.4)
24 (34.8)
44 (63.8)
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Many participants had repeat prescription medications for a wide range of other conditions.
The median number of prescription items was six (IQR 4-9). The vast majority of the sample
was exempt from paying a prescription charge for their medicines, and almost 80% (n=581)
received either a telephone or an email reminder when their prescription was due to be
refilled.
Table 4.7 Repeat prescription information
Total number of items on repeat prescription list at
baseline
Median (IQR)
1
Exemption from prescription payment
Prescription reminder service
Telephone reminder
2
Email reminder
No reminder
1
2
Missing=3, Includes one postal reminder

Intervention

Control

6.0 (4.0-9.0)
329 (97.1)

6.0 (4.0-9.0)
315 (94.0)

155 (45.6)
101 (29.7)
84 (24.7)

175 (51.9)
90 (26.7)
72 (21.4)

4.2.2.4 Health Services Utilization
Overall, use of healthcare services in relation to either hyperlipidaemia or diabetes was low
in this sample in the three months prior to enrolment in the study (Table 4.8). Although
general practice was the most commonly used health service, approximately two thirds of
participants (64.1%) had not visited their GP during this time. However, fifty-one participants
(7.6%) had visited their GP at least twice in the previous three months.
Table 4.8 Health service use in the three months prior to study enrolment
Number of visits in the previous three months

Intervention
N=340

Control
N=337

205 (60.5)
105 (31.0)
29 (8.6)

227 (67.8)
86 (25.7)
22 (6.6)

294 (86.7)
31 (9.1)
14 (4.1)

305 (91.0)
25 (7.5)
5 (1.5)

332 (97.9)
7 (2.1)

331 (98.8)
4 (1.2)

335 (98.8)
4 (1.2)

335 (100)
0

1

General Practice
None
One
Two or more
Hospital specialist or hospital out-patient
1
department
None
One
Two or more
1
Accident and emergency department
None
One or more
1
Overnight hospital stay
None
One or more
1
Missing=3

4.2.2.5 Glycaemic and lipid control
All participants were asked to provide a small sample of blood collected at home using a
self-administered test at baseline. Participants taking medication for both lipid regulation and
diabetes were asked to provide two samples, one to test for lipid levels and one for HbA1c.
Providing a blood sample was voluntary and participants were assured they could still take
part in the trial without supplying a sample. More than half of the participants provided a
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blood sample. 325 participants returned one blood sample at baseline, and a further 66
returned two blood samples. This included 373 blood samples to assess lipid levels, and 102
for HbA1c. However, 84 lipid and 5 HbA1c samples were deemed unsuitable for analysis,
primarily because the quantity of sample returned was insufficient. Ultimately, 289 lipid and
97 HbA1C profiles were available for analysis.
Lipid and glycaemic control were evenly balanced across the intervention and control groups
(Table 4.9 and 4.10). Mean total and LDL cholesterol in the study sample were 4.8 and
2.4mmol/L respectively. Forty per cent of the sample (n=117) had total cholesterol levels
above the guideline recommended level of less than 5mmol/L. Furthermore, just 16% (n=45)
had a total cholesterol value <4mmol/l, the optimum treatment standard identified by the
Joint British Societies’ guidelines on the prevention of cardiovascular disease (British
Cardiac Society et al., 2005). 77% (n=220) and 29% (n=83) of the sample had LDL
cholesterol levels <3mmol/l and <2 mmol/l respectively.
Table 4.9 Lipid control at baseline
Intervention
1
Total cholesterol (mmol/L)
N
154
Mean (SD)
4.90 (1.0)
Range
2.8-8.8
Total cholesterol <5mmol/L
86 (55.8%)
Total cholesterol <4mmol/L
27 (17.4%)
2
LDL cholesterol (mmol/L)
N
144
Mean (SD)
2.44 (0.8)
Range
0.8-4.9
LDL cholesterol <3mmol/L
111 (72.5%)
LDL cholesterol <2mmol/L
44 (28.8%)
3
Triglycerides (mmol/L)
N
149
Mean (SD)
1.91 (1.1)
Range
0.7-9.1
1
HDL cholesterol (mmol/L)
N
154
Mean (SD)
1.59 (0.5)
Range
0.3-3.8
4
HDL percentage (mmol/L)
N
153
Mean (SD)
33.22 (10.4)
Range
6-59
1
2
3
4
Missing=1, Missing=18, Missing=9, Missing=2

Control

Total

134
4.78 (0.9)
2.0-7.1
85 (63.4%)
18 (13.4%)

288
4.85 (1.0)
2.0-8.8
171 (59.4%)
45 (15.6%)

127
2.32 (0.7)
0.3-4.8
109 (81.3%)
39 (29.1%)

271
2.38 (0.8)
0.3-4.9
220 (76.7%)
83 (28.9%)

131
1.96 (1.1)
0.5-7.0

280
1.94 (1.1)
0.5-9.1

134
1.59 (0.6)
0.4-5.6

288
1.59 (0.6)
0.3-5.6

134
33.68 (11.0)
10-79

287
33.44 (10.71)
6-79

The mean HbA1c within the sample was 7.3% or 56mmol/mol (Table 4.10). More than half
of these patients (55.7% n=54) did not reach the therapeutic goal of HbA1c <7%, while
17.5% (n=17) and 7.2% (n=7) of patients had HbA1c levels of >8% and >9% respectively.
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Table 4.10 Glycaemic control at baseline

HbA1c (%)
Mean (SD)
Range
HbA1c (mmol/mol)
Mean (SD)
Range
HbA1c <7%
HbA1c <6%

Intervention
N=52

Control
N=45

Total
N=97

7.26 (1.2)
5.2-11.5

7.35 (1.2)
5.5-10.8

7.30 (1.2)
5.2-11.5

55.87 (12.8)
34-103
23 (44.2%)
2 (3.8%)

56.91 (13.1)
37-95
20 (44.4%)
3 (6.7%)

56.35 (12.8)
34-103
43 (44.3%)
5 (5.2%)

!

4.2.2.6 Beliefs about medicines
Beliefs about medicines were collected using the Beliefs about Medicines - Specific (BMQSpecific) questionnaire (Horne, Weinman, & Hankins, 1999). The questionnaire is comprised
of two 5-item scales: a Necessity scale, assessing the participants’ perceptions of their
personal need for their medications and a Concerns scale, assessing concerns about
potential negative effects of medicines. Participants rated each item on a five-point Likert
scale from strongly agree to strongly disagree. Necessity and Concerns scale scores were
computed by summing scores on the individual items. Higher scores indicate greater
agreement with the construct represented by the scale. A Necessity-Concerns Differential
(NCD) was calculated by subtracting the Concerns score from the Necessity score, and had
a possible range from –20 to +20. The NCD represents the balance between positive and
negative perceptions of medicines. Therefore, if the differential is positive, it is presumed that
on balance beliefs about the necessity of medicines outweigh concerns, while a negative
NCD suggests the patient perceives the costs as being greater than the benefit.
The majority of the sample (69.8%) had scores greater than scale midpoint (15) at baseline,
indicating positive beliefs about the necessity of their medicines, while approximately 17% of
the sample had high concerns scores. The NCD scores ranged from -13 to 20, with a mean
of 5.04, indicating that on the whole necessity beliefs were higher than concerns about
medicines (Table 4.11). Necessity scores were lower than concerns scores for 82
participants (13.1%). There were no significant differences between the control group and
the intervention group at baseline.
Table 4.11 Beliefs about medicines
Intervention
N=340

Control
N=337

17.21 (4.14)
5 to 25

17.13 (4.04)
5 to 25

11.95 (3.86)
5 to 25

12.25 (3.83)
5 to 25

5.22 (5.15)
-20 to +20

4.85 (5.18)
-20 to +20

1

Necessity Scale
Mean (SD)
Range
2
Concerns Scale
Mean (SD)
Range
3
Necessity-Concerns Differential
Mean (SD)
Range
1
2
3
Missing=34, missing=40, missing=50
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Based on whether they scored above or below the midpoint (15) on the Necessity and
Concerns scales, participants were categorised into one of four attitudinal groups: Accepting
(High Necessity, Low Concerns), Indifferent (Low Necessity, Low Concerns), Sceptical (Low
Necessity or High Concerns), or Ambivalent (High Necessity or High Concerns). More than
half of the respondents were categorised as ‘accepting’ of their medication. Just over a
quarter were ‘indifferent’, and a smaller proportion had concerns above the midpoint and
were categorised as ‘ambivalent’ or ‘sceptical’ (Figure 4.2).

High Concerns

High Necessity

Low Necessity

Low Concerns
Figure 4.2 Attitudinal analysis of patients’ beliefs about medicines (missing=50)

Although the internal consistency of the necessity and concerns scales was good
(Cronbach’s alpha 0.86 and 0.76 respectively), there was considerable variation in
responses to the individual items on the Beliefs about Medicines Questionnaire. Figure 4.3
and 4.4 below illustrate participants’ responses to individual items on the Necessity and
Concerns scales. Although mean scores on the necessity scale were relatively high, 17 out
of a maximum possible 25, many participants had apparent doubts about the necessity of
their medicines. For example, fewer than one in three agreed with the statements ‘without
my medicines I would be very ill’ and ‘my life would be impossible without my medicines’. As
Figure 4.3 demonstrates this, in part at least, reflects the nature of lipid-lowering
medications, which many participants were prescribed as a primary prevention measure.
However, almost one quarter of participants were uncertain or disagreed with the statement
‘my medicines protect me from becoming worse’. Furthermore, over half of the participants
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(53%) reported concerns about the long-term effects of their medicines, and 27.4% were
worried about becoming too dependent on their medicines.

Figure 4.3 Participants’ agreement with Necessity scale items
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Figure 4.4 Participants' agreement with Concerns scale items
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4.2.2.7 Medication-related problems, concerns and information needs
The number of medication-related problems, concerns or information needs was calculated
by summing the number of individual statements with which the participant strongly agreed,
agreed or was uncertain about. The number of problems, concerns or information needs
reported ranged from none to 13, with a median of one (IQR 0-2) in both groups. Thirty four
per cent of the sample (n=215) reported having no issues.

Figure 4.5 Medication-related problems, concerns and information needs

As illustrated in Figure 4.5, the most commonly reported issue was a desire for more
information on the effects of medicines (51.1%, n=335), followed by a desire for more
information on how to take medicines (14.5%, n=95). A substantial proportion of participants
also reported difficulty remembering to take all their medicines (13.6%, n=89), and difficulty
getting repeat prescriptions in time (12.2%, n=80). The least commonly reported issues were
confusing instructions on how to take medication (4.2%, n=28), and difficulty paying for
medication (2.6%, n=17). The majority of participants in this sample were exempt from
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paying for their prescriptions. However, of those that were not, 20% (n=6) reported
difficulties paying for their medicines.

4.2.2.8 Self-reported medication adherence
Two measures of self-reported medication adherence were collected at baseline. The
diagnostic adherence to medication scale (DAMS) was used to measure adherence in the
previous seven days. The DAMS asked patients to report how many units (e.g. tablets,
capsules, etc.) of each of their prescribed lipid-lowering and/or anti-diabetic medication they
had missed in the last seven days. An adherence rate was calculated using the equation:

A visual analogue scale (VAS) was also used to measure adherence in the previous month.
Participants were asked to estimate their adherence on a scale from zero to 100 per cent.
Both the DAMS and the VAS produced highly skewed data and were, therefore, converted to
categorical data to aid further analysis (see Figure 4.6). In order to fully explore the data,
adherence was categorised in three ways, according to the most commonly used thresholds
of 80 and 90 per cent cut-offs, and any missed dose. A dose was defined as one unit of
medication (e.g. one tablet or capsule).

Figure 4.6 Histograms and Normal Q-Q plots of baseline DAMS and VAS adherence measures
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Baseline adherence

Adherence data was available for 661 participants at baseline (Table 4.12). Mean adherence
to both lipid-lowering and anti-diabetic medication in the previous seven days, and the
previous month, was high (95.6% SD 14.5, median=100%, and 95% SD 11.6,
median=100%). However, 13% of the sample reported having taken less than 90% of their
medication in the previous seven days. Mean adherence to lipid-lowering medications
(95.6%) was slightly higher than adherence to anti-diabetic medications (93.8%).
Furthermore, the proportion who missed a dose of their lipid-lowering medication (13.8%,
n=87) was half that compared to anti-diabetic medication (26.8%, n=42); and one in ten
participants reported taking less than 80% of their anti-diabetic medication in the previous
seven days, compared to one in twenty who missed as much of their lipid-lowering
medication. There were no significant differences between the control group and the
intervention group at baseline.
Table 4.12 Self-reported medication adherence for all participants at baseline
Adherence in the previous seven days (DAMS)
All lipid-lowering and/or anti-diabetic medication
% Adherence in the previous seven days
N
Median (IQR)
Range
<90% adherent in previous seven days
<80% adherent in previous seven days
At least one missed dose in previous seven days
All lipid-lowering medication
% Adherence in the previous seven days
N
Median (IQR)
Range
<90% adherent in previous seven days
<80% adherent in previous seven days
At least one missed dose in previous seven days
All anti-diabetic medication
% Adherence in the previous seven days
N
Median (IQR)
Range
<90% adherent in previous seven days
<80% adherent in previous seven days
At least one missed dose in previous seven days

Intervention

Control

332
100 (0)
0-100
44 (13.3)
20 (6.0)
57 (17.2)

329
100 (0)
0-100
43 (13.1)
21 (6.4)
52 (15.8)

318
100 (0)
0-100
45 (14.2)
18 (5.7)
45 (14.2)

312
100 (0)
0-100
39 (12.5)
14 (4.5)
42 (13.5)

78
100 (96.8-100)
0-100
8 (10.3)
6 (7.7)
20 (25.6)

79
100 (96.2-100)
42.86-100
12 (15.2)
10 (12.7)
22 (27.8)

Adherence in the previous month (VAS)
All lipid-lowering and/or anti-diabetic medication
% Adherence in the previous month
N
328
Median (IQR)
100 (95-100)
Range
0-100
≤90% adherent in previous month*
44 (13.4)
≤80% adherent in previous month
17 (5.2)
At least one missed dose in previous month
151 (46.0)
*The structure of the VAS is such that it makes more sense to use ≤ rather than <

327
99 (95-100)
0-100
47 (14.4)
18 (5.5)
164 (50.2)
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Baseline adherence for subgroups

Baseline adherence was also calculated for individual subgroups based on whether they
were prescribed medication for lipid regulation or diabetes only, or for both lipid regulation
and diabetes. A greater proportion of those taking both lipid-lowering and anti-diabetic drugs
were classified as non-adherent compared to those taking either lipid-lowering or antidiabetic medication only.
4.2.2.8.2.1

Participants prescribed lipid-lowering medication only

Adherence to lipid-lowering medication was high at baseline (median 100%, mean 96% SD
14.6), although 12% of this participant group reported adherence less than 90%.
Table 4.13 Baseline adherence for participants prescribed lipid-lowering medication only
Adherence to lipid-lowering medication
In the previous seven days (DAMS)
% Adherence in the previous seven days
N
Median (IQR)
Range
<90% adherent in previous seven days
<80% adherent in previous seven days
At least one missed dose in previous seven days
In the previous month (VAS)
% Adherence in the previous month
N
Median (IQR)
Range
≤90% adherent in previous month
≤80% adherent in previous month
At least one missed dose in previous month

4.2.2.8.2.2

Intervention

Control

255
100 (100-100)
0-100
35 (13.7)
15 (5.9)
35 (13.7)

250
100 (100-100)
0-100
27 (10.8)
12 (4.8)
27 (10.8)

251
100 (96-100)
0-100
34 (13.5)
15 (6.0)
110 (43.8)

247
100 (595-100)
0-100
31 (12.6)
10 (4.0)
122 (49.4)

Participants prescribed anti-diabetic medication only

At baseline, there were just 32 participants included who were prescribed at least one
medication for diabetes, but no lipid-lowering medication. The median adherence at baseline
was 100% (IQR 4.76) for these participants. However, approximately one in four of these
participants (25.8%) reported missing at least one dose of their anti-diabetic medication in
the previous seven days, and 9.7% missed more than ten per cent of their anti-diabetic
medication.
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Table 4.14 Baseline adherence for participants prescribed anti-diabetic medication only
Adherence to anti-diabetic medication
In the previous seven days (DAMS)
% Adherence in the previous seven days
N
Median (IQR)
Range
<90% adherent
<80% adherent
At least one missed dose in previous seven days
In the previous month (VAS)
% Adherence in the previous month
N
Median (IQR)
Range
≤90% adherent in previous month
≤80% adherent in previous month
At least one missed dose in previous month

4.2.2.8.2.3

Intervention

Control

14
100 (100-100)
94.64-100
0
0
2 (14.3%)

17
100 (92.9-100)
50-100
3 (17.6%)
3 (17.6%)
6 (35.3%)

13
100 (97-100)
90-100
1 (7.7%)
0
5 (38.5%)

16
100 (97.5-100)
80-100
2 (12.5%)
1 (6.3%)
6 (37.5%)

Participants prescribed both anti-diabetic and lipid-lowering medications

There were 125 participants included at baseline who were prescribed medication for both
diabetes and lipid-lowering (Table 4.15). Mean adherence for all anti-diabetic and lipidlowering medications was 94.1% in this group (median=100%). Seventeen per cent reported
missing more than 90% of their medication, and almost one in three people (31.2%) reported
missing at least one dose of either lipid-lowering or anti-diabetic medication in the previous
seven days.
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Table 4.15 Baseline adherence for participants prescribed both lipid-lowering and anti-diabetic
medication
Intervention
63

Control
62

100 (95.4-100)
0-100
9 (14.3%)
5 (7.9%)
20 (31.7%)

100 (94.3-100)
67.86-100
13 (21.0%)
6 (9.7%)
19 (30.6%)

All lipid-lowering medication
% Adherence in the previous seven days
Median (IQR)
Range
<90% adherent in previous seven days
<80% adherent in previous seven days
At least one missed dose in previous seven days

100 (100-100)
0-100
10 (15.9%)
5 (7.9%)
10 (15.9%)

100 (100-100)
0-100
12 (19.4%)
5 (8.1%)
15 (24.2%)

All anti-diabetic medication
% Adherence in the previous seven days
Median (IQR)
Range
<90% adherent in previous seven days
<80% adherent in previous seven days
At least one missed dose in previous seven days

100 (95.2-100)
0-100
8 (12.7%)
6 (9.5%)
18 (28.6%)

100 (97.2-100)
42.86-100
9 (14.5%)
7 (11.3%)
16 (25.8%)

64

64

98.5 (94-100)
55-100
9 (14.1%)
2 (3.1%)
36 (56.3%)

98 (94-100)
50-100
14 (21.9%)
7 (10.9%)
36 (56.3%)

Adherence in the previous seven days (DAMS)
All lipid-lowering and/or anti-diabetic medication
% Adherence in the previous seven days
Median (IQR)
Range
<90% adherent in previous seven days
<80% adherent in previous seven days
At least one missed dose in previous seven days

Adherence in the previous month (VAS)
All lipid-lowering and/or anti-diabetic medication
% Adherence in the previous month
Median (IQR)
Range
≤90% adherent in previous month
≤80% adherent in previous month
At least one missed dose in previous month

4.2.2.8.3

Reasons for non-adherence

If participants reported missing any unit of medication in the previous seven days they were
asked to specify whether they ‘decided not to take it’, ‘forgot to take it’, or were ‘unable to
take it’ or to give another reason (Table 4.16). Other reasons reported qualitatively included,
for example, having run out of medication, disruptions to routine such as holidays, as well as
being advised not to take it while on a course of antibiotics or while potential side effects are
investigated.
Table 4.16 Reasons given for missed doses
Reasons
I decided not to take it
I forgot to take it
I was unable to take it
Other

N
23
80
9
27

All reasons for missed doses were categorised as either intentional or unintentional. Of
those who provided a reason for missing a dose, the majority reported unintentional non-
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adherence (73.8%, n=96), while a quarter (n=32) reported intentional non-adherence and
just two people reported both intentional and unintentional reasons for missing doses.
Table 4.17 Intentional and unintentional reasons given for missed doses
Reasons for missed doses
Intentional
Unintentional
Both intentional and unintentional

4.3

Intervention
17 (25.4%)
49 (73.1%)
1 (1.6%)

Control
15 (23.8%)
47 (74.6%)
1 (1.6%)

Intervention delivery and content

4.3.1

Uptake of and completion of the intervention

Ninety two per cent of the intervention group (n=310) completed the intervention. Eighteen
people (5%) did not receive either telephone consultation, and a further twelve received the
first telephone consultation but did not complete the follow up consultation. The most
common reasons for non-completion of the intervention were not answering multiple calls
and/or not responding to messages to arrange an appointment, and not answering at the
time of the appointment. Several attempts were made to contact participants and to
reschedule missed appointments. Other reasons for not completing the intervention included
withdrawals due to personal circumstances such as recent bereavements or ill health, or
becoming ineligible due to a change in pharmacy or discontinuation of medications relevant
to the study. Finally, one participant requested a consultation with a female pharmacist,
which could not be arranged within the confines of the study.

4.3.2

Timing and length of consultation telephone calls
th

The first consultation took place on 19 February 2013 and the final follow up consultation
th

was competed on 24 March 2014. According to the study protocol, consultations were
intended to take place approximately four to six weeks (28 to 42 days) apart. The length of
time between consultations ranged from 21 days to 286 days, with a median of 35 days (IQR
28-41).
Table 4.18 below shows the average length of consultation calls. There was a small but
significant negative correlation between the length of the first consultation call and the date,
suggesting that the time taken to deliver the intervention became shorter as the study
progressed and experience was gained (r=-.297, n=312, p<.001).
Table 4.18 Length of telephone consultations
First consultation
N*
313
Median length (IQR)
0:16:40 (0:12:37 to 0:22:08)
Range
0:04:21 to 0:46:06
*The length of consultation was missing for some consultations

Follow up consultation
290
0:05:36 (0:03:11 to 0:08:20)
0:00:56 to 0:34:33
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Content of the telephone consultations

Information about each individual intervention consultation was recorded by the pharmacist
on the pharmacy’s internal database. A random sample of ten per cent of completed
consultations (n=31) was selected and data were manually entered to SPSS for exploratory
analysis. Qualitative examples are presented alongside descriptive statistics to give a more
rounded sense of the types of issues discussed and the interventions delivered.
Of the 31 randomly selected cases, 26 were consultations for lipid-lowering medicines only,
one was for a consultation related to anti-diabetic medication only, and four consultations
related to both lipid-lowering and anti-diabetic medicines.

4.3.3.1 Issues reported during telephone consultations
During the initial consultation, the pharmacist sought to identify any problems, concerns or
information needs a participant may have had. The consultation usually began with a broad
open question (How are you getting on with your medicines?) to identify any particular
issues of importance to the individual, as well as going on to ask more specific questions
about adherence, side effects, regular monitoring and most recent clinical measures, if
known.
Table 4.19 includes the issues recorded by the pharmacist in the 31 consultations sampled.
In two thirds of the initial consultations sampled the pharmacist recorded no problems,
concerns or information needs. For the remaining 10 participants 23 issues were recorded.
The most common problem recorded was a potential side effect (n=7, 22.6%). The side
effects reported were varied and included an upset stomach/nausea, sleeplessness, aches
and pains/leg cramps, constipation, and general malaise. The second most commonly
recorded issue was a need for more information about medicines (n=4, 13.3%). Below are
some examples of the type of information requested about medicines recorded by the
pharmacist:
“Simvastatin 20mg - wondered if that was a low dose?” (Participant 194)
“Wondered why simvastatin was best taken at night time.” (Participant 291)
“Wanted to know: can he stop statins at some point? Sometimes sees stories about
them in the media, are they safe in the long term?” (Participant 641)
Almost ten per cent of those sampled (n=3) were recorded as having negative feelings about
their medicines, a similar proportion reported uncertainty about whether their medicines were
working, and/or reported that they were not using their medicines as prescribed. For
example, in relation to one participant the pharmacist reported the following:
“Is apathetic towards statin treatment as the tablets do not make him feel better, and
his last cholesterol test (18 months ago) confirmed the statin had reduced his level
from 8 to 5, so he thinks it is effective enough to keep levels low even if he takes
them intermittently.” (Participant 103)
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No new problems, concerns or information needs were recorded in the follow-up
consultations sampled.
Table 4.19 Problems, concerns or information needs recorded in first telephone consultation
Problems, concerns or information needs recorded in first telephone
consultation

N

%

No problems or concerns reported
Experiencing possible side effects
Need for more information about medicine(s)
Negative feelings about medicine(s)
Uncertainty about whether medicine is working
Not using medicine(s) as prescribed
Concerns about remembering to take medicine
Other problems or concerns

21
7
4
3
3
3
1
2

67.7
22.6
12.9
9.7
9.7
9.7
3.2
6.5

Sixteen per cent of patients (n=5) reported having missed a dose of lipid-lowering medication
in the seven days prior to their first telephone consultation with the pharmacist, three within
the previous 24 hours. An additional four participants (12.9%) reported a missed dose within
the previous month, while 22 (71%) said they had not missed any doses within the previous
month. Unintentional non-adherence was more commonly reported than intentional nonadherence. Nine participants (29%) were recorded as forgetting doses, while three reported
that they decided not to take doses, and one reported apathy as the reason for missing
doses. However, missed doses may not always be problematic as the following extract
illustrates:
“His cholesterol is already quite low and his GP has asked him if he wants to come
off it, but he wants to continue; so missing a dose of the statin occasionally would
not be expected to have an impact but still recommended regular dosing.”
(Pharmacist notes in relation to participant 374)

4.3.3.2 Information or advice provided by the pharmacist in initial telephone
consultation
The most common types of information or advice provided by the pharmacist in the first
consultation related to what each medicine was for, the time at which doses should or could
be taken, and using daily routines as a strategy to remember to take medicines. All the
cases sampled received information or advice on these topics. Table 4.20 below outlines the
other types of information and advice commonly discussed in the initial telephone
consultation with the pharmacist. In ten of the sampled cases (32.3%), the pharmacist
recorded a recommendation that the patient contact their GP or prescriber. The most
common reasons recorded for such a recommendation was for an overdue check up or
blood test, a suggested change in formulation or to discuss potential side effects further.
Although the consultations were intended to support adherence to medication, more general
advice and information on the prevention and management of conditions, healthy lifestyles,
and other sources of support, were also often incorporated, as illustrated in Table 4.20.
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Table 4.20 Information and advice provided in telephone consultations
Information or advice provided in telephone consultation

Information or advice about medicines
Timing of doses
What each medicine is for
Using daily routines as a strategy to help remember to take
medicines
Importance of adherence
Why medicines are necessary
Effects of the medicine on the body/how it works
Taking the medicine correctly
Correct dose
Interactions with other medicines
Personalising dosing regimen
Interpretation of information about potential side effects
How to manage or minimise side effects
Memory aids (e.g. pill boxes) to help remember to take
medicines
Refill reminder service
Other (e.g. interactions with foods, interpreting reports in the
media)
Recommendation to contact prescriber/GP
Information or advice about prevention and management of
conditions
Link between cholesterol/diabetes and cardiovascular disease
Importance of check-ups/regular monitoring
Understanding cholesterol/HbA1c test results and targets
Healthy living advice
Physical activity
Diet and Nutrition
Weight Management
Alcohol
Smoking
Signposting to other sources of information or support
Heart UK / Diabetes UK
Other (e.g. GP, NHS Behind the Headlines website, NHS smoke
free service)

First
consultation

Follow-up
consultation

N

%

N

%

31
31
31

100
100
100

7
19

22.6
61.3

30
30
28
25
25
22
22
20
6
5

96.8
96.8
90.3
80.6
80.6
71
71
64.5
19.4
16.1

28
5
1
23
5
2
2
5
7
2

90.3
16.1
3.2
74.2
16.1
6.5
6.5
16.1
22.6
6.5

3

9.7

2
1

6.5
3.2

10

32.3

8

25.8

30
30
21

96.8
96.8
67.7

12
9
2

38.7
29.0
6.5

27
24
17
5
4

87.1
77.4
54.8
16.1
12.9

-

-

11
10

35.5
32.2

13
3

41.9
9.7

Considerably fewer interventions were recorded during follow up consultations. The most
common information or advice offered was a reiteration of the importance of adherence
(n=28, 90.3%), how to take medicines correctly (n=23, 74.2%), and linking medicines to daily
routines to improve adherence (n=19, 61.3%). In this sample of consultations no further
information or advice about healthy lifestyles was reported.

4.3.3.3 Outcomes reported at follow-up consultation
The pharmacist recorded information about outcomes from the initial telephone consultation
at follow-up. This outcome data is primarily qualitative in nature, examples of which can be
seen in Table 4.21. These narratives demonstrate the pharmacist’s ability to elicit
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participants’ specific personal concerns, and to help them overcome both perceptual and
practical barriers to adherence by providing advice tailored to their needs. In addition, where
the participant had been advised to try a particular solution, the pharmacist also recorded
whether the patient reported having acted on their advice and whether the advice was
helpful. From the 31 sampled consultations, 21 outcomes were recorded for 17 participants.
In 15 cases (71.4%) the pharmacist recorded that the patient had tried the advice or solution
suggested. In eleven instances, the advice was recorded as ‘very helpful’, and in nine as
‘somewhat helpful’. Of the ten participants who were recommended to contact their GP, just
four had done so by the time of the follow-up interview. Of those who had not, most reported
that they intended to raise the particular issue at their next regular appointment and two
reported that symptoms appeared to have resolved themselves.
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Has not been taking atorvastatin for 2-3
months. Thought they were causing
insomnia (took at night), and didn't think
they were doing anything. Also was put off
by media reports about statins in the
papers. Decided that he did not want to
carry on with them.
Says that he misses all of his tablets
(except warfarin) for a day, around once a
month, intentionally (if he gets a headache
etc) as a kind of 'detox'.
Had side effects with simvastatin; changed
to atorvastatin; side effects not as bad, but
still takes infrequently. Only takes one
tablet once a week (instead of once daily).

No issues with his simvastatin. But found
the Aspirin tablets were hard to remove
from packaging sometimes.
He is taking Simvastatin 40mg and also
Amlodipine (and experiences muscle
aches and pains)
Does not have annual check-ups for
cholesterol/LFT.

541

777

872

630

111

374

Patient-reported issue

ID

Asked him to ask GP if the statin should
come down to 20mg as per recent MHRA
guidance
Advised to mention to GP or diabetic nurse
when next at the surgery.

Advised to try taking it in the morning
instead of at night to see if this minimises
side effects.
See GP if side effects persist - briefly
discussed alternative options e.g.
ezetimibe, fibrates.
Put note on system for us to send these in
bottles in future.

Advised that this was not necessary.

Advised him to take the atorvastatin in the
morning. Gave more info about the recent
statin media stories and that the evidence
still shows they have more benefits than
risks in most patients.

Advice from pharmacist

Table 4.21 Examples of issues and outcomes recorded during telephone consultations

Found this helpful but has not made the
appointment with his GP yet to discuss
this.
Has not had the opportunity to do this yet
but reinforced the advice.

Finds this much easier than using the
blister packs.

Has taken a dose in the morning, every
single morning since our last call. Slight
leg pain but can "walk this off" and is very
happy with the Atorvastatin tablets now
and intends to continue with it each day.

He has taken the tablets without stopping
since the first call.

Has been taking them daily since the first
call, and without side effects. He is happy
with this, and is due soon to receive the
results of his latest cholesterol test.

Outcome at follow-up consultation

No

No

Yes

Yes

Yes

Yes

Did patient try
advice/solution
suggested?

Somewhat
helpful

Very helpful

Somewhat
helpful

Very helpful

Very helpful

Very helpful

Did the advice/
solution help?
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Was the intervention effective in reducing self-reported non-adherence?

(Primary outcome)
As described in section 4.2.2.8 above, self-reported adherence data was highly positively
skewed. Therefore, for the purposes of analysis, those who reported taking less than 90% of
their lipid-lowering and/or anti-diabetic medication in the previous seven days were
categorised as non-adherent. The rationale for this cut-off has been described in the
methods chapter.

4.4.1

Chi-squared analyses

494 participants were included in complete case analyses, each of whom provided data at all
three time points and were eligible to take part throughout. At baseline, 11.9% (n=59) of the
sample reported having taken less than 90% of all their lipid-lowering and/or anti-diabetic
medication in the previous seven days, and there was no difference between study groups
(p=.706). Four weeks after the intervention, a chi-squared test for independence indicated
that there was a statistically significant association between study group and overall
2

adherence to lipid-lowering and anti-diabetic medication of greater or less than 90% (χ =
8.32, p=.004, phi=.136). Participants in the intervention group were less likely to be nonadherent compared to the control group (7% vs. 15.6%). The effect was maintained six
months after the intervention, with a similar statistical difference detected between groups
2

(χ = 8.53, p=.003, phi=.138). Just under six per cent of the intervention group reported less
than 90% adherence compared to 14% of the control group. Similar differences in the
proportion of non-adherent patients in each group were observed in the intention-to-treat
sample and available case analyses, as illustrated in Table 4.22.
Table 4.22 Unadjusted analysis of effect on adherence at four weeks and six months
Follow up

Proportion <90% adherent
Intervention
Control P value*
Four weeks
Intention to treat
677
39/340 (11.5)
68/337 (20.2)
Available cases
564
19/270 (7.0)
50/294 (17.0) .000
Complete cases
494
17/244 (7.0)
39/250 (15.6) .004
Six months
Intention to treat
677
36/340 (10.6)
66/337 (19.6)
Available cases
541
16/270 (5.9)
41/271 (15.1) .001
Complete cases
494
14/244 (5.7)
35/250 (14.0) .003
*Chi-squared test for independence with Yates continuity correction. No p values are provided for ITT
analyses as it is not possible to calculate a pooled Chi-squared value from multiple imputed data sets.

4.4.2

N

Logistic regression analyses

According to the primary intention-to-treat analysis, the unadjusted odds of being adherent at
four week follow up were almost twice as high in the intervention group compared to the
control group (OR 1.93, 95% CI 1.22 to 3.05). Likewise, the complete case analysis
produced similar odds in favour of the intervention group (OR 2.47, 95% CI 1.35 to 4.50).
The unadjusted logistic regression of the six-month follow-up data also found that the
intervention group had twice the odds of being adherent compared to the control group
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(Table 4.23). At both follow up points the effect size was greatest in the available case
analysis and least in the ITT analysis.
Multivariable logistic regression analyses were also conducted, adjusting for age, gender,
therapeutic group, number of prescription items, receipt of the prescription reminder service,
and baseline adherence. The full adjusted models and information about the fit of the models
can be found in Appendix J. As can be seen in Table 4.23 the adjusted models all produced
significant results with greater odds in favour of the intervention group compared to the
univariate analyses. According to the ITT analyses, the adjusted odds of being adherent in
the intervention group were more than twice that of the control group at four week (OR 2.20
95%CI 1.33 to 3.65, p=.002) and at six month follow up (2.24 95%CI 1.29-3.88, p=.004). In
the complete case analysis when other variables are controlled for, the odds of being
adherent are more than three times higher in the intervention group compared to the control
group at both four week (OR 3.43 95%CI 1.72 to 6.84, p<.001) and six month follow up (OR
3.48 95%CI 1.69 to 7.15, p=.001).
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N

a

Proportion <90% adherent
Intervention
Control
P value

b

c

Unadjusted
Adjusted
Odds ratio (95%
P value
Odds ratio (95% CI)
P value
CI)
Four weeks Intention to treat 677
39/340 (11.5)
68/337 (20.2)
1.93 (1.22-3.05)
.005
2.20 (1.33-3.65)
.002
d
Available cases
564
19/270 (7.0)
50/294 (17.0) .000
2.71 (1.55-4.72)
.000
3.53 (1.87-6.67)
.000
Complete cases 494
17/244 (7.0)
39/250 (15.6) .004
2.47 (1.35-4.50)
.003
3.43 (1.72-6.84)
.000
Six months
Intention to treat 677
36/340 (10.6)
66/337 (19.6)
2.04 (1.23-3.40)
.006
2.24 (1.29-3.88)
.004
e
Available cases
541
16/270 (5.9)
41/271 (15.1) .001
2.83 (1.55-5.18)
.001
3.40 (1.75-6.61)
.000
Complete cases 494
14/244 (5.7)
35/250 (14.0) .003
2.67 (1.40-5.11)
.003
3.48 (1.69-7.15)
.001
a
Chi-squared test with Yates continuity correction. No p values are provided for ITT analyses as it is not possible to calculate a pooled Chi-squared value from
multiple imputed data sets.
b
Logistic regression (univariate)
c
Logistic regression adjusted for age, gender, therapeutic group, number of prescription items, reminder service, baseline adherence
d
Adjusted n=556
e
Adjusted n=532

Follow up

Table 4.23 Unadjusted and adjusted effect of the intervention at four week and six month follow up
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Generalized Estimating Equations (GEE) Analyses

The generalised estimating equations (GEE) analyses, taking into account the outcome
variable at all three time points, confirmed that there was a significant improvement in the
intervention group compared to the control group (Table 4.24). The repeated measures
analyses produced smaller effect sizes than the logistic regression analyses at each
individual follow up point. There were no differences between the crude and adjusted odds
ratios using GEE techniques. The full adjusted models are included in Appendix K.
According to the intention-to-treat analyses, participants in the intervention group had 54%
increased odds of being adherent compared to the control group (OR 1.54, 95%CI 1.11 to
2.15, p=.010). Both complete case and available case analyses also showed significant odds
in favour of the intervention.
Table 4.24 Generalised Estimating Equations (GEE) analyses
Six month follow-up

Unadjusted
Adjusted*
Odds ratio (95% CI) P value
Odds ratio (95% CI)
Intention to treat
677 1.54 (1.11-2.15)
.010
1.54 (1.11-2.15)
Available cases
673 1.82 (1.26-2.61)
.001
1.82 (1.27-2.62)
Complete cases
494 1.69 (1.10-2.61)
.017
1.68 (1.09-2.59)
*Adjusted for age, gender, therapeutic group, reminder service, number of prescription items

4.4.4

N

P value
.010
.001
.019

Exploratory analyses

Additional analyses were conducted to explore whether the intervention was more or less
effective in different groups within the sample. Subgroup analyses were conducted to
explore differences depending on therapeutic group, baseline adherence, gender and age. It
is important to note that some of these subgroups contained very small numbers of
participants and are consequently underpowered to identify the desired effect. The results
should therefore be interpreted with caution.

4.4.4.1 Subgroup analyses by therapeutic group
At baseline, self-reported non-adherence was slightly more common amongst those who
were prescribed both lipid-lowering and anti-diabetic drugs compared to those prescribed
either without the other. Subgroup analyses were conducted to establish whether there was
any difference in the effectiveness of the intervention depending on therapeutic group, i.e.
whether patients were prescribed medication for lipid regulation or diabetes only, or for both
lipid regulation and diabetes.
Across all three therapeutic groups the proportion of participants classified as non-adherent
was lower in the intervention group. The largest difference between intervention and control
was in the group prescribed both lipid-lowering and anti-diabetic drugs at four week follow
up, while the smallest between-group difference was in the lipid-lowering medication only
group (Table 4.25). Differences were statistically significant only for the lipid-lowering
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medication only group at both follow up time points, and for the lipid-lowering and diabetes
group at four week follow up.
There were substantial differences in the number of participants in each therapeutic group,
making reliable comparisons difficult. The largest group included those prescribed lipidlowering medication only. Amongst this group the effect of the intervention was similar to the
overall study results. The odds of intervention group participants being adherent were two to
three times higher compared to the control group at both four week and six month follow up,
when prescribed lipid-lowering medication only (Table 4.25). The effect size at four-week
follow up was considerably higher in the sample prescribed both lipid-lowering and antidiabetic drugs (unadjusted OR 13.0, adjusted OR 17.14). However, the sample number was
much lower and the 95% confidence intervals are very wide; hence these findings should be
interpreted with caution. The sample prescribed anti-diabetic drugs but no lipid regulating
drugs was particularly small and with the small proportion of non-adherent participants could
not produce reliable odds ratios.

4.4.4.2 Subgroup analyses by adherence at baseline
Self-reported adherence rates were high amongst this sample at baseline and a majority of
participants were classified as adherent. Therefore in many cases there was likely to be a
ceiling effect, with little room for improving adherence further. Subgroup analyses were also
conducted to examine differences in effect size dependent on whether participants were
classified as adherent or non-adherent at baseline. The results in Table 4.26 show that the
intervention had a significant effect at both follow up time points regardless of baseline
adherence status. When restricting the analyses to the subgroup of participants with <90%
adherence at baseline, however, the intervention effect was even more marked (Table 4.26).
There was an absolute difference of 34.6%, and 31.7% in the proportion of patients in the
intervention and control group who were non-adherent at four week and six month follow up,
respectively. By contrast the difference between the intervention and control group amongst
those who were classified as adherent at baseline was just 6.4% at both follow up points.
Likewise in regression analysis both the crude and adjusted odds ratios were larger for those
who were non-adherent at baseline compared to those who were classified as adherent at
the outset (Table 4.26).

4.4.4.3 Subgroup analyses by gender
Subgroup analysis indicated that the intervention may be more effective amongst women
than men (Table 4.27). In the female only subgroup, the odds ratios ranged from 3.33 to
6.14 in favour of the intervention group. The evidence in the male only sub-group was less
strong. At four week follow up the adjusted analysis showed a significant intervention effect
(OR 2.45, p=.033). However, although the proportion of men in the intervention group who
were non-adherent was lower than that in the control group, the difference was not
statistically significant (p=.104) in chi squared analysis or unadjusted logistic regression at
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four weeks. It is possible that this discrepancy may be accounted for by the reduction in
power associated with subgroup analyses. There was a significant intervention effect in all
male only subgroup analyses at six month follow up, with crude and adjusted odds ratios of
2.49 and 3.45 respectively.

4.4.4.4 Subgroup analyses by age
There did not appear to be a difference in response to the intervention between older and
younger participants, categorised using a threshold of 65 years (Table 4.28). In both age
groups, and at both follow up points, the proportion of participants who were non-adherent
was lower in the intervention group compared to the control group. Between group
differences were not statistically significant in the younger group at six month follow-up,
however it seems likely that this is an artefact of the relatively small proportion of the sample
who were under 65 years rather than a real difference in effect.

134

430
110
24

N

a

Proportion <90% adherent
Intervention
Control
P value
18/211 (8.5)
35/219 (16.0)
.028
1/49 (2.0)
13/61 (21.3)
.006
0/10 (0)
2/14 (14.3)
.618

b

Unadjusted
Odds ratio (95% CI)
2.04 (1.12-3.73)
13.00 (1.64-103.32)
*
P value
.021
.015

N
427
106

c

Adjusted
Odds ratio (95% CI)
2.86 (1.43-5.73)
17.14 (1.53-191.81)
*

P value
.003
.021

73
483

N

a

Proportion <90% adherent
Intervention
Control
P value
10/35 (28.6)
24/38 (63.2)
.006
9/231 (3.9)
26/252 (10.3)
.011

b

Unadjusted
Odds ratio (95% CI)
P value
4.29 (1.60-11.49)
.004
2.84 (1.30-6.19)
.009

Adjusted
Odds ratio (95% CI)
7.67 (2.42-24.39)
2.83 (1.29-6.22)

c

P value
.001
.010

Non-adherent
60
7/32 (21.9)
15/28 (53.6)
.023
4.12 (1.34-12.63)
.013
4.37 (1.24-15.43)
.022
Adherent
472
9/236 (3.8)
24/236 (10.2)
.012
2.85 (1.30-6.28)
.009
2.85 (1.28-6.31)
.010
a
b
c
Chi-squared test with Yates continuity correction, Logistic regression (univariate), Logistic regression adjusted for age, gender, therapeutic group, number of prescription
items, reminder service.

Non-adherent
Adherent

Four weeks

Six months

Baseline adherence

Follow up

Table 4.26 Effect of the intervention according to baseline adherence at four week and six month follow up

Hyperlipidaemia only
415
13/212 (6.1)
28/203 (13.8)
.014
2.45 (1.23-4.87)
.011
411
3.35 (1.58-7.09)
.002
Hyperlipidaemia and Diabetes
106
3/51 (5.9)
11/55 (20.0)
.063
4.00 (1.05-15.28)
.043
101
3.07 (0.49-19.27)
.232
Diabetes only
20
0/7 (0)
2/13 (15.4)
.755
*
*
a
b
c
Chi-squared test with Yates continuity correction, Logistic regression (univariate), Logistic regression adjusted for age, gender, number of prescription items, reminder
service, baseline adherence, *Unable to calculate due to small cell size.

Hyperlipidaemia only
Hyperlipidaemia and Diabetes
Diabetes only

Four
weeks

Six
months

Therapeutic group

Follow up

Table 4.25 Effect of the intervention on each therapeutic group at four week and six month follow up
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240
324

N

Proportion <90% adherent
Intervention
Control
5/110 (4.5)
25/130 (19.2)
14/160 (8.8)
25/164 (15.2)

a

P value
.001
.104

Unadjusted
Odds ratio (95% CI)
5.00 (1.84-13.56)
1.88 (0.94-3.75)

b

P value
.002
.076

Adjusted
Odds ratio (95% CI)
6.14 (2.07-18.25)
2.45 (1.07-5.61)

c

P value
.001
.033

144
420

N

Intervention
6/65 (9.2)
13/205 (6.3)

a

Proportion <90% adherent
Control
P value
18/79 (22.8)
.052
32/215 (14.9)
.008

b

Unadjusted
Odds ratio (95% CI)
P value
2.90 (1.08-7.81)
.035
2.58 (1.31-5.08)
.006

N
141
415

c

Adjusted
Odds ratio (95% CI)
5.07 (1.42-18.14)
3.20 (1.50-6.81)

P value
.013
.003

<65 years
128
5/65 (7.7)
9/63 (14.3)
.362
2.00 (0.63-6.34)
.239
127 3.61 (0.74-17.53)
.111
≥65 years
413
11/205 (5.4)
32/208 (15.4)
.002
3.21 (1.57-6.55)
.001
405 3.51 (1.64-7.50)
.001
a
b
c
Chi-squared test with Yates continuity correction, Logistic regression (univariate), Logistic regression adjusted for gender, therapeutic group, number of prescription items,
reminder service, baseline adherence.

<65 years
≥65 years

Four weeks

Six months

Age group

Follow up

Table 4.28 Effect of the intervention according to age group at four week and six month follow up

Females
226
6/106 (5.7)
20/120 (16.7)
.017
3.33 (1.28-8.65)
.013
3.64 (1.28-10.32)
.015
Males
315
10/164 (6.1)
21/151 (13.9)
.033
2.49 (1.13-5.47)
.023
3.45 (1.38-8.64)
.008
a
b
c
Chi-squared test with Yates continuity correction, Logistic regression (univariate), Logistic regression adjusted for age, therapeutic group, number of prescription items,
reminder service, baseline adherence.

Females
Males

Four weeks

Six months

Gender

Follow up

Table 4.27 Effect of the intervention according to gender at four week and six month follow up
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Secondary outcomes

Analyses of secondary outcomes included all participants with data available at the time
point in question. Seventeen participants who became ineligible at any point during the study
period were excluded, as was one participant who died before completing the study. The
study was not powered for these outcomes and therefore they should be interpreted
cautiously as exploratory analyses.

4.5.1

Did the intervention have an effect on prescription refill adherence?

Forty-four participants were excluded from the prescription refill adherence analysis.
Seventeen were excluded due to ineligibility, one died during the study period, and 26
participants who did not complete the intervention were excluded. Therefore 633 eligible
participants were included in the refill analysis sample. Data was available for 607
participants, 313 controls and 294 interventions. The average length of follow up was 444
days (SD 66) in the control group and 424 days (SD 72) in the intervention group.
As described in section 3.4.7.3.3.1, refill adherence was expressed as a medication
possession ratio (MPR) and was calculated as the proportion of day’s supply of medicines
that participants had dispensed by the pharmacy between an index date and final follow up.
Consistent with the primary self-report analyses, adherence was skewed and was
dichotomised according to a 90% cut-off.
Over the entire follow up period, significantly fewer patients in the intervention group were
classified as non-adherent (29.9%, n= 88), compared to the control group (40.6%, n=127),
2

(χ =7.049, p=.008, phi=.111). Median MPR during the follow up period was also significantly
higher in the intervention group (md 96.1%, IQR 86.2-100) compared to the control group
(md 93.1%, IQR 79.4-99.1), (U=39659, z=-2.959, p=.003). The odds of being classified as
adherent according to MPR were 60% higher in the intervention group compared to the
control group (OR 1.60 95%CI 1.14-2.24, p=.006).
Overall, prescription refill adherence rates were lower than self-reported adherence rates.
Self-reported adherence is commonly criticised for overestimating adherence; however,
prescription refill adherence may also produce somewhat biased estimates of adherence.
Within the UK system, participants are free to have their medication dispensed at any
pharmacy of their choosing. In the final self-report questionnaire, 20% (n=109) of participants
reported that they had lipid-lowering and/or anti-diabetic medicines dispensed from another
pharmacy at least once in the previous six months (Figure 4.7). Therefore, adherence rates
may be underestimated for these participants. There was no difference between the control
group and the intervention group in the proportion of patients who reported having their
medication dispensed by another pharmacy (19.3% vs 19.9%, p=.866).
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Figure 4.7 Proportion of patients who have ordered lipid-lowering and/or anti-diabetic
medicines from a different pharmacy in the six months prior to the final follow up

4.5.1.1 Refill adherence among participants prescribed lipid-lowering medications
Dispensing data was available for 583 participants prescribed a medication for lipid
regulation. Median adherence during the follow up period was significantly higher in the
intervention group (md 96.9%, IQR 88.1-100) compared to the control group (md 93.7%,
IQR 80.3-99.4), (U=35712, z=-3.351, p=.001). The proportion of patients categorised as nonadherent was significantly lower in the intervention group (29.1%, n=83) compared to the
2

control group (42.3%, n=126), (χ =9.770, p=.001, phi=.137). Table 4.29 shows the MPR for
statins compared with all other drugs prescribed for hyperlipidaemia (e.g. Ezetimibe,
Fibrates, etc.). Twenty participants were prescribed a statin plus another medication.
Table 4.29 Adherence to lipid-lowering drugs (%MPR)
Lipid-lowering drugs

N

Statins
All other lipid-regulating drugs
Data are Median (IQR)

564
40

Intervention

Control

97.1 (88.8-100)
90.6 (78.0-98.9)

93.9 (81.6-99.4)
89.7 (34.5-98.6)

P-value
.001
.423

4.5.1.2 Refill adherence among participants prescribed anti-diabetic medications
151 participants prescribed drugs for diabetes had dispensing data available. A slightly
smaller proportion of intervention group participants were non-adherent with anti-diabetic
drugs (43.1%, n=31) compared to the control group (46.8%, n=37); however the difference
2

did not reach statistical significance (χ =0.092, p=.762). A similar non-significant trend in
favour of the intervention group was evident when looking at adherence as a continuous
measure (U=2681.5, z=-0.610, p=.542). Non-significant results may be related to the smaller
sample size and associated lack of power. Median adherence in the intervention group was
94.7% (IQR 78.4-99.7) compared to 92.8% (IQR 66.2-100) in the control group. Table 4.30
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shows the median adherence rates for the most common types of anti-diabetic drugs
prescribed.
Table 4.30 Adherence to anti-diabetic drugs (%MPR)
Anti-diabetic drugs
Metformin
Pioglitazone
Sitagliptin
All other diabetes drugs
Data are Median (IQR)

4.5.2

N
131
14
18
57

Intervention
96.0% (82.2-100)
85.6% (77.0-95.4)
99.1% (94.6-100)
93.9% (56.3-100)

Control
91.8% (68.5-100)
89.4% (72.0-93.9)
82.3% (60.0-94.6)
99.9% (67.5-100)

P-value
.196
.938
.032
.411

Did the intervention have an effect on biomedical outcomes?

Serum lipid and glycaemic control were included as a biomedical outcome in this study. At
baseline all participants were asked to collect a small sample of blood using a finger prick
blood test. Participants were assured that providing a sample was voluntary and
approximately half chose to take part without providing a blood sample. Only those who
provided a sample at baseline were requested to provide a sample at six-month follow up.
308 participants were sent a test kit to collect a sample of blood, of which 219 returned a
sample. The response rates for each outcome are presented in Table 4.31.
Table 4.31 Response rates for biomedical outcomes and availability of test results
Outcome

Time

Sent
N

Returned
N (%)

Unsuitable for analysis
N (% of returned)

Test results received
N

Lipid profile

Baseline
Six months
Baseline
Six months

741
278
194
92

382 (51)
204 (73)
103 (53)
54 (59)

85 (22)
35 (17)
5 (5)
13 (24)

297
169
98
41

HbA1c

4.5.2.1 Did the intervention have an effect on lipid control?
There was no difference in the mean total or LDL cholesterol levels of the two groups at
baseline (p=.368, p=.264). Six months following the intervention, mean total and LDL
cholesterol levels were slightly lower in the intervention group compared to the control group,
although the difference was not statistically significant (Table 4.32). When the mean change
in total cholesterol levels between baseline and follow up were calculated for both groups,
however, there was a significant difference, with the intervention group showing a reduction
(-0.13mmol/L, SD =.81) and the control group showing an increase (0.14mmol/L, SD=.85),
(t165=2.058, p=.041). A similar significant difference was observed for LDL cholesterol
(t156=2.062, p=.041).
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Table 4.32 Total and LDL cholesterol outcomes (available case analyses)
Intervention
Mean(SD)

n

Control
Mean(SD)

P value

n
Mean total cholesterol (mmol/L)
Baseline
Six months
Mean change

152
98
98

4.88 (1.03)
4.70 (1.01)
-0.13 (0.81)

129
69
69

4.78 (0.93)
4.91 (0.97)
0.14 (0.85)

.368
.185
*.041

Mean LDL Cholesterol (mmol/L)
Baseline
Six months
Mean change

142
97
93

2.42 (0.78)
2.33 (0.88)
-0.02 (0.59)

122
67
65

2.32 (0.74)
2.43 (0.89)
0.18 (0.65)

.264
.446
*.041

A mixed between-within subjects analysis of variance was conducted to compare mean total
cholesterol between the intervention and control group across both measurements (baseline
and six months post-intervention). There was a significant interaction effect between study
group and time (Wilks’ Lambda=.975, F1,165=.4.237, p=.041, partial eta squared=.025). In the
intervention group, mean total cholesterol went down between baseline and six month follow
up, while the control group showed the opposite trend with mean total cholesterol increasing
between baseline and follow up.
Similar results were found in a mixed between-within subjects analysis of variance
comparing LDL total cholesterol between the intervention and control group across both
measurements (baseline and six months post-intervention). There was a significant
interaction effect between study group and time (Wilks’ Lambda=.973, F1,156=.4.250, p=.041,
partial eta squared=.027). Mean LDL cholesterol in the intervention group decreased slightly
between baseline and follow up, while mean LDL in the control group increased.
Furthermore, the proportion of patients meeting guideline targets for both total and LDL
cholesterol levels was higher in the intervention group compared to the control group at
follow up, although the differences were not statistically significant (Figure 4.8 and 4.9).
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P=.644
P=.216

Figure 4.8 Proportion of participants achieving guideline total cholesterol targets

Figure 4.9 Proportion of participants achieving guideline LDL-cholesterol targets

As there was a considerable difference in the number of participants who provided a sample
at baseline and follow up, additional sensitivity analyses were conducted on the subsample
of participants who had valid serum cholesterol levels available at both time points. As Table
4.33 below illustrates, the findings were in keeping with the available cases analyses.
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Table 4.33 Total and LDL cholesterol outcomes (complete case analyses)

n
98

Mean total cholesterol (mmol/L)
Baseline
6 months
Mean change
Total cholesterol <5mmol/L
Baseline
6 months
Total cholesterol <4mmol/L
Baseline
6 months
Mean LDL cholesterol (mmol/L)
Baseline
6 months
Mean change
LDL cholesterol <3mmol/L
Baseline
6 months
LDL cholesterol <2mmol/L
Baseline
6 months

Intervention
Mean(SD) or n(%)

Control
Mean(SD) or n(%)

P value

4.83 (0.96)
4.70 (1.01)
-0.13 (0.81)

4.77 (0.94)
4.91 (0.97)
0.14 (0.85)

.690
.185
.041*

57 (58.2)
64 (65.3)

45 (65.2)
38 (55.1)

.448
.240

17 (17.3)
23 (23.5)

9 (13.0)
10 (14.5)

.590
.216

2.36 (0.70)
2.33 (0.89)
-0.02 (0.59)

2.25 (0.73)
2.43 (0.90)
0.18 (0.65)

.350
.507
.041*

76 (81.7)
75 (80.6)

57 (87.7)
50 (76.9)

.429
.713

29 (31.2)
34 (36.6)

23 (35.4)
21 (32.3)

.703
.702

93

n
69

65

Overall, the intervention appears to have had a positive impact on both total and LDL
cholesterol levels. The differences observed in this time frame were small and may not be
clinically significant; however they indicate a trend in the right direction.

4.5.2.2 Did the intervention have an effect on glycaemic control?
The number of HbA1c samples available for analysis was low, particularly at follow up and
therefore the results presented here must be interpreted with caution. At baseline there was
no significant difference in HbA1c between the groups (Table 4.34). There was a statistically
significant difference in HbA1c levels between study groups at six month follow up, with the
intervention group having lower mean HbA1c scores (m=6.81, SD=0.46) compared to the
control group (m=7.41, SD=1.04), t19=2.17, p=.043.
Table 4.34 HbA1c outcomes in the intervention and control group (available case analyses)
Mean HbA1c (%/mmol/mol)

N

Intervention

N

Control

P value

Baseline
6 months
Mean change

52
24
24

7.26 (1.16)
6.81 (0.46)
-0.12 (0.42)

45
16
16

7.35 (1.19)
7.41 (1.04)
-0.27 (0.77)

.721
.043*
.440

There was no significant difference between groups in the mean change in HbA1c between
baseline and six months follow up. In fact, the mean change suggests that there was a
greater reduction in HbA1c in the control group (-0.27) compared to the intervention group (0.12). However, as the box plots below show (Figure 4.10), the distribution of HbA1c in both
groups indicate that outliers may have an influence on the findings, and median HbA1c
levels are higher in the control group compared to the intervention group at follow up.
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Six month follow-up
P=.061

P=.868

P=1.00

Figure 4.10 Box plots of intervention and control group HbA1c at baseline and follow up

Looking at the proportion of participants achieving guideline targets for HbA1c in Figure
4.11, at follow up the intervention group had twice the proportion of participants achieving
HbA1c less than 7% (66.7%, n=16) compared to the control group (31.3%, n=5), with this
difference approaching statistical significance (p=.061).

Figure 4.11 Proportion of participants achieving guideline HbA1c targets

Complete case analyses produced similar findings to the available case analyses (Table
4.35). Although sample numbers were low and the results therefore more difficult to
interpret, these findings indicate that the intervention has a positive effect on HbA1c levels
compared to participants who received usual care.
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P=.774
P=.024
Table 4.35 HbA1c outcomes
in the intervention and control group (complete case analyses)
P=.779

(118)

Mean HbA1c (%/mmol/mol)
Baseline
(121)
Six months
Mean change
(99)
(102) <7%
HbA1c
Baseline
Six months

4.5.3

Intervention
N=24

Control
N=16

P value

6.93 (0.57)
6.81 (0.46)
-0.12(101)
(0.42)

7.68 (1.50)
7.41 (1.04)
-0.27 (0.77)

.073
.043*
.440

7 (43.8%)
5 (31.3%)

.561
.061

(103)

14 (58.3%)
16 (66.7%)

Did the intervention have an effect on medication-related problems,

concerns or information needs?
There was a statistically significant difference between the intervention and control group in
the number of problems, concerns, or information needs reported at four week follow up,
although the median in both groups was one (U=32063, z=-2.95, p=.003).
Table 4.36 Number of problems, concerns or information needs reported
Median (IQR)

N

Intervention

N

Control

P value

Baseline
Four weeks
Six months

312
267
255

1.00 (0-2.00)
1.00 (0-2.00)
1.00 (0-2.00)

307
279
271

1.00 (0-2.00)
1.00 (0-2.00)
1.00 (0-2.00)

.649
.003*
.480

Furthermore, significantly fewer people in the control group reported having no issues at
follow-up compared to the intervention group (35% vs 45%, p=.024, Figure 4.12). However,
these differences were not maintained at six month follow-up (38% vs 39.6%, p=.774).

Figure 4.12 Proportion of participants reporting no problems concerns or information needs
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Table 4.37 shows the individual problems, concerns and information needs reported at
follow up. There were significant differences between groups for four items at four week
follow up, while just one item (It is hard to take so many pills at the same time) showed a
significant difference at six month follow up. Almost all other items showed a non-significant
trend in favour of the intervention group at both follow-up time points; however the
intervention effect appeared to have diminished at the six-month follow up. For most items
the number of people who reported that problem or concern was small. The most prevalent
item was ‘I would like more information on the effects of my medicines’. A considerable
proportion of participants in both groups reported a desire for further information at both
follow up points.
Table 4.37 Number and proportion of participants who agreed with statements about problems,
concerns and information needs at four weeks and six month follow up (available case
analysis)

I would like more information
on the effects of my
medicines
My medicine containers are
hard to open
It is hard to get my repeat
prescriptions in time
My medicines taste
unpleasant
I would like more information
on how to take my medicines
It is hard to remember to
take all of my medicines
It is hard to take so many
pills at the same time
My medicines are difficult to
swallow
I don't know what my
medicines are for
The times of day that I have
to take my medicines are
inconvenient
The directions on how to
take my medicines are
confusing
Sometimes I forget what my
medicines are for
It is hard to pay for my
medicines

Four week follow up
Intervention Control
P value

Six month follow up
Intervention Control
P value

104 (37.7)

137 (46.1) .050*

106 (40.3)

114 (41.0) .937

26 (9.5)

45 (15.0)

.058

39 (14.9)

45 (16.1)

.808

27 (9.8)

43 (14.6)

.102

24 (9.2)

29 (10.4)

.747

26 (9.5)

42 (14.1)

.109

28 (10.7)

36 (13.0)

.497

21 (7.7)

39 (13.1)

.048*

25 (9.6)

35 (12.5)

.338

30 (10.9)

38 (12.8)

.570

29 (11.2)

42 (15.1)

.226

15 (5.5)

33 (11.1)

.021*

12 (4.6)

26 (9.4)

.047*

13 (4.7)

30 (10.0)

.024*

17 (6.5)

27 (9.7)

.236

14 (5.1)

26 (8.7)

.126

23 (8.9)

25 (9.0)

1.00

11 (4.0)

22 (7.4)

.117

12 (4.6)

20 (7.2)

.279

8 (2.9)

19 (6.4)

.077

7 (2.7)

15 (5.4)

.169

22 (8.0)

18 (6.1)

.470

26 (10.0)

32 (11.5)

.670

7 (2.6)

7 (2.4)

1.00

7 (2.7)

9 (3.2)

.918
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Did the intervention have an effect on beliefs about medicines?

There was no significant difference in mean scores on the beliefs about medicines necessity
scale between groups at any time point (Table 4.38). On the concerns scale, there was a
statistically significant difference between groups at both four week and six-month follow up.
Concerns were slightly lower in the intervention group but the differences were small. Both
groups showed a small increase in scores on the necessity-concerns differential from
baseline to four weeks, indicating slightly more positive beliefs, although this reduced slightly
at six month follow up. Similar trends were evident in complete case analyses, although
there were no statistically significant between group differences (Table 4.39).
Table 4.38 Mean scores on the Beliefs about Medicine Questionnaire - Specific (available case
analysis)
Necessity Scale - Mean (SD) score
Baseline
Four weeks
Six months
Concerns Scale - Mean (SD) score
Baseline
Four weeks
Six months
Necessity-Concerns Differential
Baseline
Four weeks
Six months

N

Intervention

N

Control

P value

312
265
255

17.29 (4.15)
17.59 (3.97)
17.50 (3.91)

313
288
273

17.19 (4.04)
17.30 (4.22)
17.47 (4.07)

.768
.406
.933

311
267
251

11.89 (3.84)
11.21 (3.56)
11.42 (3.57)

308
285
271

12.21 (3.84)
11.88 (3.95)
12.11 (3.97)

.300
.037
.039

305
257
249

5.36 (5.09)
6.39 (4.89)
6.08 (4.92)

304
281
268

4.95 (5.15)
5.52 (5.03)
5.33 (5.09)

.328
.043
.089

Table 4.39 Mean scores on the Beliefs about Medicine Questionnaire - Specific (complete case
analysis)
Necessity Scale - Mean (SD) score
Baseline
Four weeks
Six months
Concerns Scale - Mean (SD) score
Baseline
Four weeks
Six months
Necessity-Concerns Differential
Baseline
Four weeks
Six months

N
219

Intervention

N
243

17.11 (4.18)
17.57 (3.95)
17.38 (3.92)
216

Control

P value

17.18 (4.10)
17.39 (4.26)
17.44 (4.14)

.845
.631
.879

12.01 (3.71)
11.83 (3.88)
11.96 (3.97)

.207
.090
.079

5.07 (5.20)
5.52 (5.07)
5.39 (5.07)

.478
.121
.279

235
11.57 (3.74)
11.23 (3.62)
11.33 (3.53)

202

230
5.42 (5.20)
6.27 (4.94)
5.92 (4.97)

There were no significant differences on individual items on the necessity subscale at either
follow up (Table 4.40). A slightly greater proportion of the intervention group agreed with
three of the five items. However, for two necessity items, the proportion of patients who
agreed was marginally higher in the control group.
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Table 4.40 Number and proportion of participants who agreed with statements on the BMQ
necessity scale at four weeks and six month follow up (available case analysis)
Necessity beliefs

Four week follow up
Intervention

Control

My medicines protect me
from becoming worse

216 (79.4)

228 (77.0)

My health, at present,
depends on my medicines

208 (75.4)

My health in the future will
depend on my medicines

197 (71.9)

Six month follow up
Intervention

Control

.609

211 (81.2)

209 (75.2)

.120

201 (67.7)

.095

186 (71.5)

197 (69.9)

.766

200 (67.3)

.492

176 (68.0)

186 (67.6)

.976

My life would be impossible 89 (32.5)
without my medicines

107 (36.0)

.538

91 (35.4)

100 (35.7)

.704

Without my medicines I
would be very ill

91 (30.7)

.453

74 (28.7)

84 (30.1)

.935

82 (30.1)

P value

P value

Similarly, a smaller proportion of the intervention group agreed with each of the specific
concern items (Table 4.41). There were significant differences between groups on two items.
At both four week and six month follow up significantly fewer participants in the intervention
group compared to the control group agreed with the statements ‘my medicines are a
mystery to me’ and ‘I sometimes worry about becoming too dependent on my medicines’.
Table 4.41 Number and proportion of participants who agreed with statements on the BMQ
concerns scale at four weeks and six month follow up (available case analysis)
Concern beliefs

Four week follow up

Six month follow up

Intervention

Control

P value

Intervention

Control

P value

Having to take medicines
worries me

46 (16.8)

55 (18.5)

.251

42 (16.4)

55 (19.7)

.377

I sometimes worry about the
long-term effects of my
medicines

124 (45.1)

148 (50.0) .414

120 (46.5)

136 (49.3) .493

My medicines are a mystery
to me

20 (7.4)

46 (15.5)

.010*

19 (7.4)

50 (18.0)

.001*

My medicines disrupt my life

13 (4.8)

21 (7.1)

.450

15 (5.8)

23 (8.2)

.523

I sometimes worry about
becoming too dependent on
my medicines

53 (19.4)

83 (27.9)

.059

54 (21.0)

91 (32.7)

.007*

4.5.5

Did the intervention have an effect on health service utilisation?

As described in the baseline characteristics, overall use of health care services related to
either hyperlipidaemia or diabetes was low in this sample. There were no increases in
reported health care utilisation as a result of the intervention. There were no significant
differences between the intervention and control groups in the frequency of patient contact
with health services related to diabetes and/or hyperlipidaemia at any time point. Figure 4.13
illustrates the number of visits patients made to their GP in the previous three months at
each study time point. The proportion of patients who had visited a hospital specialist in
relation to either diabetes or hyperlipidaemia at least once in the previous three months was
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similar between the intervention group (10.1%, n=28) and control group (10.7%, n=32) at
four weeks (p=.468) and at six months (7% vs 11.3%, p=.170). The proportion of participants
who reported using acute hospital services in the previous 3 months was less than 2% in
both groups at both follow up points.

Figure 4.13 Frequency of patient visits to their GP in the previous three months

4.6

Summary

This chapter described the characteristics of the study sample at baseline, illustrated the
nature of the intervention delivered and outlined the results of the trial in relation to the
primary and secondary outcomes. The results presented have shown that the Medicines
Advice Service, a tailored intervention, delivered by a pharmacist, comprising both spoken
information and advice by phone and written information by post was acceptable to patients,
as indicated by high completion rates, and was effective in significantly improving medication
adherence in a mail-order pharmacy population, compared to a usual care control group.
The findings were robust, producing significant positive effects in both intention-to-treat,
available case and complete case analyses at both four week and six-month follow up. The
size of the effect ranged from an odds ratio of 1.58 in the most conservative longitudinal
analysis according to the intention-to treat principle, to odds ratios of greater than three in
adjusted logistic regression analyses. Sub-group analyses showed that the intervention had
a significant effect regardless of baseline adherence but the effect was more marked among
those who reported non-adherence at baseline. Analyses of dispensing data drawn from
pharmacy records offered additional support for the intervention effect. The odds of being
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classified as adherent according to the refill adherence measure were 60% greater for the
intervention group compared to the control group.
Alongside improvements in medication adherence, there was some evidence to suggest that
the intervention had a positive effect on cholesterol and HbA1c levels. However, the small
sample of valid blood results available limits the inferences that can be made. The results
relating to other secondary outcomes were somewhat mixed. The intervention was found to
be effective in reducing the proportion of participants reporting particular medication-related
problems and concerns, and requiring further information about their medicines at four week
follow up, but this difference did not persist at the six month follow up. There were small
differences between groups on the beliefs about medicines necessity-concerns differential,
at both follow up points, indicating slightly more positive beliefs about medicines amongst
the intervention group. Finally, the intervention had no impact, either positive or negative, on
use of healthcare services in relation to either diabetes or hyperlipidaemia. The potential
clinical implications of these results will be discussed further in Chapter Six.
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Chapter Five Patients’ perspectives on the Medicines Advice Service
5.1

Introduction

In recent years there has been an increasing emphasis on the importance of patient
experience within UK health policy. A succession of reports and initiatives (e.g. High Quality
Care For All, Equity and Excellence: Liberating the NHS, etc.) have highlighted the need to
measure and improve patient experience and satisfaction, alongside clinical effectiveness
and safety. The NHS Outcomes Framework, for example, identifies the provision of “positive
experiences of care” as a one of five central goals for the NHS (Department of Health,
2013). The National Institute for Health and Care Excellence (NICE) has also produced
clinical guidelines and quality standards for patient experience within NHS services aimed at
ensuring healthcare service are acceptable to patients (NICE, 2012). Measuring patient
experience is necessary to ensure services are acceptable and responsive to patients, and
can help to guide service development and improvement by providing insight into humanistic
aspects of care such as dignity, privacy, compassion and respect. Furthermore patient
experience has been found to be positively associated with adherence to treatment, patient
safety and clinical outcomes (Anhang Price et al., 2014; Black & Jenkinson, 2009; Doyle,
Lennox, & Bell, 2013). A combination of patient experience data and clinical outcomes data
facilitates a broader understanding of service quality.
Many different approaches have been used to measure patient experience and research
suggests that using more than one approach can be helpful to provide a balance between
detail and breadth of coverage (de Silva, 2013). For example, quantitative survey data
supplemented by qualitative interview data can provide general patterns and trends, as well
as a more detailed understanding of what is behind those trends.
This chapter reports patients’ perspectives on, and experiences of, the medicines advice
service intervention using a combination of quantitative and qualitative data. Views about the
service were sought via postal questionnaire from all those who completed the intervention.
The postal questionnaire included a small number of open-ended questions in addition to a
series of closed Likert scale questions. A recent review of evidence on measuring patient
experience conducted by the Health Foundation concluded that it is beneficial to include
open ended questions on surveys and that patients often appreciate the opportunity to
provide written feedback (de Silva, 2013). Semi-structured telephone interviews were also
conducted with a subset of the intervention group to provide more in-depth information.

5.2

Quantitative questionnaire data

Participants’ views on the Medicines Advice Service were sought from the intervention group
via postal questionnaire four weeks after completion of the telephone consultations. A selfreport questionnaire was judged the most cost effective means of receiving feedback from
everyone who completed the intervention to ensure the broadest coverage. The
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questionnaire included an adapted 12-item version of the previously validated Medical
Interview Satisfaction Scale (Meakin & Weinman, 2002). The modification of the tool is
described in section 3.4.5.1.8 of the Methods chapter. The items included in the MISS-12
focus specifically on satisfaction with interactions with the pharmacist; therefore six
additional questions were included to capture overall satisfaction and other aspects of the
service including, for example, ease of accessing telephone consultations and usefulness of
the written intervention components.
305 questionnaires were posted to participants four weeks after they had completed the
follow up telephone consultation. Five questionnaires were not sent due to administrative
issues. Of the 287 eligible intervention group participants who returned the questionnaire,
86.8% (n=249) completed all the satisfaction questions. Thirteen participants omitted one
item (4.5%), while five (1.7%) missed all 18 items. The most common combination of
missing items was the two items relating to the medicines reminder chart. In some instances
participants noted on the questionnaire that they did not remember receiving the reminder
chart. Participants who reported that questions were not applicable to them were excluded
from the analyses in this chapter. Missing data and ‘does not apply’ responses for each item
are presented in Appendix L.
In addition to the descriptive analysis, exploratory analyses were conducted to identify
factors associated with satisfaction or any differences between sub-groups. For the purpose
of these analyses, the seven point Likert scale was collapsed into three categories: agree,
neutral or disagree. Chi-squared or Fisher’s exact tests were used for categorical variables,
and ANOVA or Kruskall-Wallis tests were used for continuous variables.

5.2.1

General satisfaction with the Medicines Advice Service

Satisfaction with the Medicines Advice Service was high, with 91.8% (n=245) agreeing that
they were satisfied overall. Just four participants (1.5%) expressed dissatisfaction with the
service. Levels of overall satisfaction can be seen in Figure 5.1.

Figure 5.1 General satisfaction with the intervention
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Both univariate and multivariable logistic regression analyses identified no significant
predictors of overall satisfaction. Several individual factors were further tested for
associations with overall satisfaction (Table 5.1). There were no significant demographic
differences in satisfaction, although women were slightly more likely than men to agree that
they were satisfied overall (95.3% vs 89.4%, p=.154).
Table 5.1 Variables showing no relationship with overall satisfaction
Variable

Statistical test

P-value

Gender
Age
Marital status
Living arrangements
Ethnicity
Education
General health status
Exemption from prescription payments
Therapeutic group
Prescription reminder service
Baseline adherence

Fisher's Exact Test
Anova
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test

.154
.519
.976
.910
.456
.283
.522
.233
.871
.703
.507

A Kruskall-Wallis test revealed a significant difference in the median number of prescription
2

items across three levels of overall satisfaction (χ = 6.76, p=.034). Three Mann-Whitney U
tests were conducted to establish which of the three groups differed, and a Bonferroni
correction was applied for multiple tests. Those who agreed that they were satisfied overall
had a higher median number of repeat prescription items (Md=7) compared to those who
were neutral (Md=4) (U=1402, z=-2.59, p=.01). There were no significant differences
between those who agreed and those who disagreed, or between those who were neutral
and those who disagreed (Table 5.2).
Table 5.2 Association between overall satisfaction and number of repeat prescription items

Number of prescription items N
on repeat list at baseline
Median

Overall, I was satisfied with the medicines advice
service
Agree
Neutral
Disagree
245
18
14
7.00
4.00
6.50

There were no significant differences in the length of consultation calls associated with levels
of overall satisfaction with the service. Although the median length of both the initial and
follow up consultations was shorter for those who reported neutral feelings overall,
compared to those who reported being satisfied or dissatisfied overall (Table 5.3).
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Table 5.3 Relationship between overall satisfaction and length of telephone consultation calls
Overall, I was satisfied with the medicines advice
service
Agree
Neutral
Disagree
Length of first consultation
(h:m:s)
Length of follow up
consultation (h:m:s)

N
Median
N
Median

238
0:17:06
229
0:05:36

18
0:14:40
16
0:04:57

4
0:17:00
4
0:06:24

Table 5.4 shows the tests carried out to check for associations between problems, concerns
and information needs reported at baseline, and overall satisfaction with the intervention.
Participants who at baseline agreed that it is hard to get their repeat prescriptions in time
were less likely to be satisfied overall (79.2% vs 93.1%, p=.015). Participants who wanted
more information about the effects of their medicines at baseline were significantly more
likely to agree that they were satisfied overall (94.5% vs 89.3%, p=.046). There was a small,
but not statistically significant, difference in overall satisfaction between those who agreed at
baseline that they would like more information about how to take their medicines and those
who did not (97.4% vs 90.8%, p=.106). Patients who reported having difficulty swallowing
their medication at baseline were significantly less likely to agree that they were satisfied
overall (71.4% vs 93.1%, p=.024), however the number of people reporting this problem was
just 14.
Table 5.4 Tests for association between baseline problems, concerns and information needs
and overall satisfaction
Problems, concerns or information needs at baseline

Statistical test

P-value

Any problem, concern or information need
My medicine containers are hard to open
The directions on how to take my medicines are confusing
My medicines taste unpleasant
My medicines are difficult to swallow
The times of day that I have to take my medicines are inconvenient
It is hard to remember to take all of my medicines
It is hard to take so many pills at the same time
It is hard to get my repeat prescriptions in time
It is hard to pay for my medicines
I don't know what my medicines are for
Sometimes I forget what my medicines are for
I would like more information on how to take my medicines
I would like more information on the effects of my medicines

Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test
Fishers Exact Test

.242
.805
1.000
.523
.024
1.000
.836
1.000
.015
1.000
.313
.515
.106
.046

As Figure 5.1 above demonstrates, participants on the whole reported finding it easy to
access a telephone consultation with the pharmacist, and the majority (81.6%, n=217)
agreed that they would recommend the service to someone else in their position. Figure 5.2
illustrates the factors found to be associated with willingness to recommend the service to
others. Women were significantly more likely than men to agree that they would recommend
the service to someone else (86.8% vs 78.1%, p=.045). Those who were retired were more

153

Chapter Five

Patients’ perspectives on the Medicines Advice Service

likely to agree that they would recommend the service compared to those who were in
employment (84.4% vs 65.2%, p=.027). Those who reported having problems getting their
repeat prescriptions in time were significantly less likely to agree that they would recommend
the service (58.3% vs 83.5%, p=.004).

Figure 5.2 Factors showing a relationship with willingness to recommend the medicines advice
service

5.2.2

Satisfaction with pharmacist telephone consultations

An adapted version of the Medical Interview Satisfaction Scale was used to measure
participants’ satisfaction with their telephone pharmacist consultations. The scale consisted
of 12 items, incorporating three domains: communication comfort, rapport, and compliance
intent. Each subscale, as well as the overall scale, was converted to a numerical score
between 1 (low satisfaction) and 7 (high satisfaction), by summing the scale and dividing by
the number of items. Cronbach’s alpha values between 0.65 and 0.94 suggest that the scale
and subscales are internally consistent within this study sample (Table 5.5). The results in
Table 5.5 demonstrate that overall participants rated the pharmacist consultations very
highly, and satisfaction was consistently high across all domains.
There was a small negative correlation between overall satisfaction score and age (r=-.201,
p=.002). Overall satisfaction score on the MISS-12 was also weakly correlated with the
length of the first (r=.163, p=.015) and follow-up consultation (r=.209, p=.002).
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Table 5.5 Mean scores of the scales of the adapted Medical Interview Satisfaction Scale*
N

Minimum

Maximum

Mean

SD

Cronbach’s
alpha
Overall Satisfaction (12 items)
214
3.50
7.00
5.82
0.81
.875
Compliance Intent (3 items)
247
3.00
7.00
5.72
0.97
.647
Communication Comfort (3 items) 237
2.67
7.00
5.79
1.03
.767
Rapport (6 items)
236
1.00
7.00
5.90
0.94
.938
*Scores range from 1 to 7. Higher mean scores indicate satisfaction, lower mean scores indicate
dissatisfaction

The highest level of satisfaction reported was on the rapport items. This can be seen in the
individual items in Figure 5.3 below. The highest rated items in the MISS were the
statements “the pharmacist seemed warm and friendly to me”, followed by “the pharmacist
seemed to know what he/she was doing”. Females scored slightly higher on the rapport
subscale than males (Md 6.0 vs 5.8; U=5730.5, z=-1.9, p=.058).

Figure 5.3 Items on the Rapport subscale of the MISS-12

Although overall the consultations appeared to be well received, ten per cent (n=25) of
respondents agreed with the statement “I am not really certain about how to follow the
pharmacist’s advice”, and more than 20% (n=55) were not sure that “the pharmacist’s advice
is worth the trouble it takes” (Figures 5.4 and 5.5).
Those who reported speaking English as their first language had significantly higher median
scores on the compliance intent subscale (Md=5.7) than those who did not (Md=5.0;
U=415.5, z=-2.32, p=.021). While those who reported their ethnicity as white (Md 6.0) scored
higher on the communication comfort subscale than those who identified as non-white (Md
5.0; U=463.5, z=-1.96, p=.050).
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Figure 5.4 Items on the Compliance Intent subscale of the MISS-12

Figure 5.5 Items on the Communication Comfort subscale of the MISS-12

5.2.3

Evaluation of the written intervention components

Participants were sent a personalized follow-up letter summarizing their consultation and a
medicines reminder chart by post after their initial telephone consultation. The majority of
participants (79%, n= 203) reported that they found the written summary of their telephone
consultation useful (Figure 5.6).

Figure 5.6 Patients’ evaluations of the written intervention components
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There is some evidence that the usefulness of the written summary increased with age and
with the number of prescribed medicines. Those who agreed that the written consultation
summary was useful tended to be older (mean 70.4 years), compared to those who were
neutral (mean 68.1 years) or disagreed (mean 63.8 years), although this difference was not
statistically significant (p=.062). The median number of repeat prescription items was higher
amongst those who agreed the summary letter was useful (Md=7), compared to those who
were neutral (Md=5) or disagreed (Md=4), although the difference was not statistically
significant (p=.085).
Table 5.6 shows that those who agreed at baseline that the directions on how to take their
medicines were confusing, were more likely to agree that the summary letter was useful
(100% vs 78.5%), although the numbers who identify this problem are small and the
difference was not statistically significant (p=.438). Similarly, there was a non-statistically
significant difference in the perceived usefulness of the consultation summary between
those who reported finding it difficult to remember to take all of their medicine at baseline
and those who did not (90% vs 77.9%, p=.342).
Table 5.6 Associations between perceived usefulness of the written summary and medicationrelated problems

The directions on how to take
my medicines are confusing
(n=249)

Agree/Uncertain
Disagree

It is hard to remember to take all
of my medicines (n=247)

Agree/Uncertain
Disagree

I found the written summary of my
telephone consultation with the pharmacist
useful
Agree
Neutral
Disagree
7 (100)
0
0
190 (78.5)
47 (19.4)
5 (2.1%)
27 (90.0)
169 (77.9)

3 (6.5)
43 (19.8)

0
5 (2.3)

Perceptions of the Medicines Reminder Chart were more varied. A third of participants
reported neutral views about the reminder chart. However, almost 60% of respondents
agreed that the reminder chart was useful. Just over a quarter (27.2%, n=64) reported that
they regularly used the reminder chart to help take their medicines.
Similar to the written summary, the usefulness of the reminder chart seemed to increase with
age. Using a one-way between groups ANOVA there was a statistically significant difference
in age between the three levels of perceived usefulness of the reminder chart (F=5.6,
p=.004). Post-hoc comparisons using the Tukey HSD test indicated that those who agreed
that the reminder chart was useful (m=71.3 years, SD 8.7) were significantly older than those
who were neutral (m=68.5 years, SD 7.7, p=.050), and those who disagreed (m=65.5, SD
9.4, p=.015). The difference in age between those who were neutral and those who did not
think the reminder chart was useful was not statistically significant (p=.342). A similar pattern
was evident in respect of the reported use of the medicines reminder chart, with those who
agreed they used the reminder chart regularly to help take their medicines having a higher
mean age (70.9, SD 8.72), compared to those who disagreed (68.4, SD 8.24). However, this
difference was not statistically significant.
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Table 5.7 Perceptions and use of the medicines reminder chart according to employment status

Agree
Neutral
Disagree

Employed/
Self-employed
16 (36.4)
19 (23.8)
9 (20.5)

I use the medicines reminder Agree
chart regularly to help me
Neutral
take my medicines
Disagree

6 (14.0)
10 (23.3)
27 (62.8)

I found the medicines
reminder chart useful

Retired

P value

121 (63.7)
59 (73.8)
10 (5.3)

Not in paid
employment
4 (66.7)
2 (33.3)
0

56 (30.1)
61 (32.8)
69 (37.1)

2 (33.3)
2 (33.3)
2 (33.3)

.026

.003

Those who were in employment were significantly less likely to perceive the reminder chart
as useful or to use it regularly, though this may also be related to age (Table 5.7). Those
who lived alone were also somewhat more likely to perceive the reminder chart as useful,
and to report using it regularly, although the differences were borderline and not significant
respectively (Table 5.8).
Table 5.8 Perceptions and use of the medicines reminder chart according to living
arrangements
I found the medicines reminder chart Agree
useful
Neutral
Disagree
I use the medicines reminder chart
regularly to help me take my
medicines

Agree
Neutral
Disagree

Live alone
47 (71.2)
15 (22.7)
4 (6.1)

Live with others
95 (54.3)
65 (37.1)
15 (8.6)

P value
.057

23 (35.9)
17 (26.6)
24 (37.5)

42 (24.4)
56 (32.6)
74 (43.0)

.212

Both the perceived usefulness, and regular use of the medicines reminder chart appears to
increase with the number of items on repeat prescription (Table 5.9). A Kruskall-Wallis test
revealed a significant difference in the median number of prescription items between those
2

who found the medicines reminder chart useful or not (χ =18.3, p<.001). Three MannWhitney U tests were conducted to establish which of the three groups differed, and a
Bonferroni correction was applied for multiple tests. As shown in Table 5.9, those who
agreed that the reminder chart was useful had a higher median number of repeat
prescription items compared to those who were neutral (U=4415.5, z=--2.76, p=.006) and
those who disagreed (U=634.5, z=-3.76, p<.001). The difference between those who had
neutral views and those who disagreed was not significant after a Bonferroni correction was
applied (U=526.5, z=-2.09, p=.037).
Table 5.9 Relationship between number of items on repeat prescription and perceived
usefulness and use of the medicines reminder chart
Number of prescription items on repeat list at baseline
I found the medicines reminder chart useful

N
142

Median
7.00

Neutral
Disagree

80
19

5.00
4.00

I use the medicines reminder chart regularly to help me Agree
take my medicines
Neutral
Disagree

65
73
98

7.00
7.00
5.00

Agree

158

Chapter Five

Patients’ perspectives on the Medicines Advice Service

A similar significant difference in the median number of prescription items was observed
2

between those who reported they use the medicines reminder chart regularly (χ = 19.9,
p<.001). Three Mann-Whitney U tests were conducted to establish which of the three groups
differed, and a Bonferroni correction was applied for multiple tests. Those who disagreed
that they used reminder chart regularly had a lower median number of repeat prescription
items compared to those who agreed (U=1984.5, z=-4.09, p<.001) and those who were
neutral (U=2541.0, z=--3.25, p=.001). The difference between those who agreed and those
who had neutral views was not significant (U=2120.5, z=-1.08, p=.280).
As Figure 5.7 illustrates, those in poorer health also appeared to find the reminder chart
more useful than those in better health, although the difference was not statistically
significant (Fisher’s exact test 9.209, p=.288). There was a significant difference in reported
use of the reminder chart, with those in better health more likely to disagree that they used
the chart regularly (Fisher’s exact test 16.154, p=.035; Figure 5.8).
Although not statistically significant, participants who reported at baseline that they
sometimes forget what their medicines are for were somewhat more likely than those who
did not to find the reminder chart useful (70.4%, n=19 vs 56.8%, n= 117; Fishers exact
3.105, p=.194), and more likely to use the reminder chart regularly (40.7%, n=11 vs 25.7%,
2

n=52; χ =3.059, p=.218). Those who reported finding it hard to remember to take all of their
medicines at baseline were more likely to report regularly using the reminder chart than
those who did not have a problem remembering, but the difference was not statistically
2

significant (40.7% vs 24.9%, χ =3.743, p=.157). However, there was no difference between
these groups in perceived usefulness of the reminder chart (59.3%, n=16 vs 58.0%, n=119,
Fisher’s exact test 2.835, p=.231).
As illustrated in Figure 5.9 below, those who do not use the pharmacy’s prescription refill
reminder service are also less likely to agree that they use the reminder chart regularly to
2

help them take their medicines (χ =20.159, p<.001).
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Figure 5.7 Relationship between general health status and perceived usefulness of the
medicines reminder chart

Figure 5.8 Relationship between general health status and regular use of the medicines
reminder chart

Figure 5.9 Relationship between use of the pharmacy’s prescription refill reminder service and
regular use of the medicines reminder chart

160

Chapter Five

Patients’ perspectives on the Medicines Advice Service

Using a one-way between groups ANOVA there was a statistically significant difference in
the strength of beliefs about the necessity of medicines between the three levels of
perceived usefulness of the reminder chart (F=5.2, p=.006). Post-hoc comparisons using the
Tukey HSD test indicated that those who agreed that the reminder chart was useful had
stronger beliefs about the necessity of their medicines (m=18.2, SD 4.1) than those who
were neutral (m=16.6, SD 4.0, p=.021), and those who disagreed (m=15.9, SD 3.4, p=.058).
There was no significant difference in necessity belief scores between those who were
neutral and those who did not think the reminder chart was useful (p=.771).
A similar relationship was evident between necessity beliefs and reported use of the
medicines reminder chart (F=3.258, p=.040). Those who reported regularly using the
reminder chart had stronger beliefs about the necessity of their medicines (m=18.4, SD 4.3)
those who disagreed (m=16.7, SD 3.8, p=.035). However, the differences between those
who were neutral (m=17.6, SD 4.2) and those who agreed or disagreed were not statistically
significant.

5.3

Qualitative data

Qualitative data was available from semi-structured interviews conducted with a purposive
sample of 25 participants. This data was intended to supplement the quantitative data
offering more depth and contextual information to better understand participants’
experiences of and satisfaction with the Medicines Advice Service. The data also offers
further insight into how and why the intervention has an effect on the outcomes reported in
the previous chapter. Further qualitative data was available from two open-ended questions
and a comments section on the four-week follow-up questionnaire. The following sections
present the findings generated from the analysis of the qualitative data.

5.3.1

Qualitative interview data

Semi-structured qualitative interviews were conducted with a purposive sample of 25
participants who received the intervention. Interviews were conducted by telephone after the
participant’s four week follow-up questionnaire had been received in order to ensure the
interview had no influence on the trial outcomes, as well as to allow time for any outcomes
from the intervention to have effect. However, all interviews were conducted within two
months of the follow-up telephone consultation to minimise recall problems. A topic guide
(Appendix I) was used to facilitate an exploration of participants’ views and experiences of
the medicines advice service intervention.

5.3.1.1 Characteristics of the interview participants
Twenty five patients took part in the qualitative interviews. One other patient refused to be
interviewed citing lack of time as his reason. Table 5.10 shows a summary of the interview
participants’ characteristics and compares this sample with the entire intervention group. The
ages of the interview participants ranged from 37 to 81 years, with a mean age of 70.6
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years. Males accounted for 60% of the qualitative sample (n=10), reflecting the gender
distribution in the entire intervention group. Table 5.10 provides further socio-demographic
and health characteristics.
Participants were selected purposively to capture a range of diverse experiences and
perspectives. Interview participants were therefore more likely to have reported medicationrelated problems, concerns or information needs, and/or non-adherence at baseline,
compared to the intervention group as a whole, as can be seen in Table 5.11.
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Table 5.10 Characteristics of the interview sample compared to the whole intervention group
Participant characteristics

Qualitative interview
participants
N=25 (%)
70.6 (8.6)
10 (40.0)

All intervention
participants
N=340 (%)
69.9 (9.2)
133 (39.1)

Age (Years)
Gender (Female)
1
Marital status
Single, never married
1 (4.0)
22 (6.5)
Married/civil partnership/living with partner
19 (76.0)
228 (67.1)
Widowed
3 (12.0)
54 (15.9)
Separated or divorced
2 (8.0)
36 (10.6)
2
Living alone
4 (16.0)
92 (27.1)
3
Education
Primary school or no formal education
3 (12.0)
53 (16.0)
GCSE/O Level or equivalent
9 (36.0)
57 (17.2)
A-levels/Highers or equivalent
1 (4.0)
32 (9.7)
Other qualifications below degree level (e.g.
2 (8.0)
91 (27.5)
vocational qualifications, NVQ, SVQ, etc.)
Degree or higher degree
10 (40.0)
98 (29.6)
4
English as first language
24 (96.0)
328 (96.8)
5
Ethnicity (White)
24 (96.0)
324 (95.9)
6
Employment status
Employed/Self-employed
2 (8.0)
60 (17.8)
Retired
23 (92.0)
267 (79.0)
Full-time home-maker / carer / unemployed /
0
11 (3.3)
disabled or too ill to work
7
Self-reported general health
Excellent
0
27 (8.0)
Very good
7 (28.0)
82 (24.3)
Good
12 (48.0)
131 (38.9)
Fair
5 (20.0)
79 (23.4)
Poor
1 (4.0)
18 (5.3)
Therapeutic group
Hyperlipidaemia
20 (80.0)
261 (76.8)
Type 2 Diabetes
0
14 (4.1)
Both Hyperlipidaemia and Type 2 Diabetes
5 (20.0)
65 (19.1)
Prescription reminder service
Telephone reminder
12 (48.0)
155 (45.6)
8
Email reminder
9 (36.0)
101 (29.7)
No reminder
4 (16.0)
84 (24.7)
9
Exemption from prescription payment
24 (96.0)
329 (97.1)
Total number of items on repeat prescription list
7.00 (5-10)
6.00 (4-9)
(Median, IQR)
Total number of lipid-lowering and/or anti-diabetic
medications prescribed
One
19 (76.0)
258 (75.9)
Two
4 (16.0)
51 (15.0)
Three
1 (4.0)
20 (5.9)
Four
1 (4.0)
9 (2.6)
Five
0
2 (0.6)
Number of medication-related problems, concerns 2 (0.25-3.0)
1 (0-2.0)
10
or information needs at baseline (Median, IQR)
Self-reported adherence to lipid-lowering and/or
anti-diabetic medication in the previous seven
11
days (DAMS)
Median (IQR)
100 (85.71-100)
100 (100-100)
<90% adherence
8 (33.3)
44 (13.3)
1, 2
3
4, 9
Data are mean (SD) or number (%) unless otherwise stated
missing=2, missing=23,
missing=3,
5, 6
7
8
10
11
missing =5, missing=7, Includes one postal reminder, missing=20, missing=16.
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Table 5.11 Baseline adherence status and problems, concerns and information needs amongst
interview participants
Medication-related problems, concerns or
information needs at baseline
At least one problem or concern
No problems or concerns
Total

5.3.2

Adherent
(DAMS ≥90%)
12
4
16

Non-adherent
(DAMS <90%)
6
3
9

Total
17
8
25

Qualitative questionnaire data

Participants in the intervention group had the opportunity to provide open-ended feedback
on the four-week follow-up questionnaire. This included a question specifically about any
improvements that could be made to the medicines advice service, and an opportunity to
make any additional comments about the intervention or the study. Of 287 questionnaires
returned, close to half (n=136) made at least one additional comment. Comments varied in
length from one word to several lines but rarely exceeded the spaces provided which were
six lines for each question. Eighty-three participants responded to the question ‘Is there
anything about the Medicines Advice Service that you think could be improved?’ However,
many of the responses to this question were general comments rather than specific
suggestions for the development of the service. Eighty participants responded to the
question ‘Is there anything else you would like to tell us about the service you received?’
Forty-two participants left additional comments in a final space for ‘anything else you would
like to tell us’. The vast majority of these open-ended responses were positive and many
simply stated they were satisfied and had nothing further to add. The coding frame
developed in the analysis of the interview data was applied to these responses and no new
codes were necessary to capture the full extent of the data. The data are therefore
integrated with and reported together with the findings from the qualitative interviews, and
provide further validation for the interpretations and inferences of the data.

5.3.3

Qualitative findings

The findings from the qualitative data analysis are presented in four main categories,
incorporating 15 themes. These categories describe the outcomes and benefits patients
perceived as a result of taking part in the interventions, perceptions about the pharmacist
who delivered the intervention, views about the written intervention components specifically,
and participants’ overall experiences of taking part in the intervention study. Table 5.12
provides an overview of these categories and themes. Each category, its themes and subthemes are detailed in the sections that follow.
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Table 5.12 Overview of categories and themes from the qualitative analysis

Category

Theme

Patient-reported outcomes and
perceived benefits

Information and advice, knowledge and understanding
Practical problem solving
Confidence, reassurance and peace of mind
Medication-taking and health-related behaviour
Ease and convenience of telephone pharmacist
consultations

Perceptions about the pharmacist

Professional expertise
Personal attributes
Role within healthcare provision

Perceptions of written intervention
components

Consultation summary

Overall experience of the
Medicines Advice Service

Motivation for taking part and expectations of the study

Medicines Reminder Chart

Satisfaction and feelings about the service
Timing and circumstances of the intervention
Nature and significance of problems addressed
Future developments or improvements to the service

5.3.3.1 Patient-reported outcomes and perceived benefits
The majority of participants interviewed felt they had benefitted in some way from taking part
in the intervention. There was some variation in the extent of the impact and the significance
to the individual, however, the qualitative interview and questionnaire data offers some good
examples of how the intervention had a practical impact. The main outcomes and benefits
identified by participants are broken into five themes outlined in more detail below: access to
information and advice, reassurance, resolution of practical problems, changes in
medication-taking behaviour, and ease and convenience of telephone pharmacist
consultations. These themes offer some insight into the circumstances around participants’
attitudes and behaviour, and the process by which these changed or were reinforced by the
intervention.
5.3.3.1.1

Information and advice, knowledge and understanding

Specific information and advice provided by the pharmacist was amongst the most
commonly referenced benefits when participants were asked the most helpful aspect of the
service overall. Participants valued the opportunity to ask questions, and discuss problems
and concerns with a qualified professional. Many reported having had little opportunity to
discuss their medication in any detail previously with any healthcare provider.
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Over a period of time (approx. 9 years) on Atorvastatin there have
been many questions that I've wanted to ask but a) didn't want to
waste the doctor’s time, b) didn't know whether the doctor would
know the answer. This gave me the opportunity to talk all these
things through.
(Participant 129, questionnaire)

Participants described seeking and receiving information and advice on a wide range of
different issues related to their medication. The most common issues participants reported
discussing with the pharmacist were what each medication was for, the times of day doses
should or could be taken, and concerns about possible adverse effects. Other topics
discussed included how medicines work in the body, the benefits and possible long-term
risks associated with medicines, in particular in relation to media reports, potential alternative
treatment options, queries regarding medication storage and packaging, drug and food
interactions, and strategies to help remember to take medicines, amongst many others.
Some illustrative examples are presented in Table 5.13. The diversity of the problems,
concerns and queries discussed reflects the individualised, tailored nature of the
intervention.
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Table 5.13 Extracts illustrating the main topics discussed in telephone consultations from the
patients’ perspectives
Issues discussed in pharmacist
telephone consultations

Examples

Possible adverse effects

I had some doubts about the medication itself and what
sort of effects that can have on me longer term and I’d also
had a couple of friends who use that kind of medication
and have had some side effects as a result of taking it so
talking to the pharmacist was quite useful because he put a
more positive sort of spin on, you know some of the stuff
that I’d been reading and just a more positive spin on the
drug itself I think. (Participant 707, interview)

How medicines work

Probably discussing what the drugs should be doing, I
think that’s what it is; it’s very easy to take a pill without
really knowing what it should be doing. We’re not all trying
to be doctors but we do try and have as much knowledge
as a, you know, as a patient can have about what you’re
actually doing to your own body with these drugs, that’s
probably, I mean a lot of people won’t bother but I’m the
sort of person that likes to know what he’s chucking down
his throat you know. (Participant 541, interview)

What each medication is for

Well he was just making sure really that I knew what I was
taking for what, you know, because one or two of them I
wasn’t quite sure what they were supposed to do but he
sorted that out for me. (Participant 524, interview)

Correct timing of doses

Well, some of my medication I was told at the beginning
not to take them, I had to leave a certain amount of time to
let it lapse before I took the next one and I mentioned that
to him and he just made suggestions as to how I could do it
and actually sent me a chart as, when, you know, when to
do it. (Participant 862, interview)

Strategies for improving adherence

Well I hoped I would get hints into helping me with the
biggest problem that I share with my husband and that’s
our memory and it’s quite ridiculous how we can forget to
take our medicine so easily and any help in, em, we have
notices stuck up in various parts of the house but you just
get used to seeing them so don’t read them and it doesn’t
penetrate the brain but I think the most useful bit of advice I
got was that if I was going out in the evening it would be a
good idea to take my evening tablets before I went out,
which I’m able to do because of their nature and because
perhaps coming back later than usual for me, which might
be 12 o’clock I can easily just be thinking bed and that’s it.
(Participant 694, interview)

Packaging

A useful platform for me to advise shortcomings of
products i.e. 1) Extremely difficult to judge contents of eye
drop dispensers. 2) Bubble packs on soluble aspirins do
not operate without breaking aspirin. (Participant 348,
questionnaire)

Drug/food interactions

I was just asking him about the grapefruit thing and, you
know, statins and why it was you had to avoid grapefruit
and he was obviously very knowledgeable on that and that
was a good example I think of one of the questions I asked
him and you know it was, he seemed to be, whatever I
asked him he seemed to be quite happy to give me a good
explanation basically, he didn’t make me feel I was being a
nuisance or anything, you know (Participant 219, interview)
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On the whole participants were satisfied with the information they received from the
pharmacist, and felt they had their questions answered. The information and advice provided
was frequently described as “helpful” and “useful”, and was communicated in a clear
manner. Participants reported that the pharmacist’s explanations were easy to understand,
free of jargon, and that consultations were conversational in tone. Some participants
reported feeling more knowledgeable about what their various medications were for and
more aware of the importance of taking them. A few also reported feeling empowered or
encouraged to ask more questions of their health care providers in the future, and one had
already been prompted to look up further information of her own accord.
Researcher:
Patient:

How clear did you find the pharmacist’s explanations or his advice?
Yeah, he was very clear, very down to earth, very clear I thought.
Yeah it was very good. You know, you weren’t struggling because
he was using a lot of jargon or anything like that. He was just quite
upfront and chatted away, and yeah, it was just a good
conversation.
(Participant 707, interview)

Patient:

…that is what I think might have happened in this case that from
being just a name on the list of medication I think I have now a
more, eh, somewhat deeper understanding about what Simvastatin
does anyway.
(Participant 521, interview)

Researcher:

Has talking to the pharmacist changed the way you think about your
medicines in any way?
I suppose it has, it’s made me more aware of what I’m taking, and I
have since then started looking up what various medicines are
actually for because I think on that chart that he sent, he listed on
there that certain medicines were for blood pressure and certain
medicines were for the atrial fibrillation, and blood pressure, and all
various things, and I have been blindly going along taking all these
medicines because the doctor said I ought to, without knowing what
they were actually for and that was, that I found useful.
(Participant 740, interview)

Patient:

Patient:

Pharmacist spoke to the correct level (I am a healthcare
professional) and not "from a script".
(Participant 329, questionnaire)

Patient:

The pharmacist gave me advice on tablets for other conditions that I
am taking which was very helpful. I felt confident then to speak to
my GP about this.
(Participant 858, questionnaire)

However, when discussing their consultations a few participants reported or displayed
residual gaps in their knowledge and understanding. For example, the medicines chart,
which listed what each medicine was for, prompted some confusion for two participants as to
why they had more than one medicine for a specific condition. Two participants also reported
that although they had learned something from the consultations with the pharmacist, they
ideally would have liked more information, although, in one case this related to medicines for
a condition outside the scope of the study.
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Patient:

I’ve been looking at the information you gave me only the other day.
He’s got me down for two tablets and they’re both for blood
pressure. One’s for blood pressure and one’s for blood pressure
and water. Why should I have two tablets?
(Participant 495, interview)

Patient:

No, I mean it’s nothing wrong, I mean as I said, he was friendly and,
eh, nice in many ways it’s just that, I really, I would actually have
liked to have some specific answers rather than I should contact the
GP about my fears about Simvastatin.
(Participant 521, interview)

5.3.3.1.2

Practical problem solving

In addition to offering information and advice, the pharmacist was also reported to have
provided or suggested practical, and often simple, solutions to a range of problems. The
number of people reporting particular practical problems was relatively low overall but the
most common issues resolved were related to the way medicines were supplied, in particular
the way in which drugs were packaged. For example, a small number of participants
reported finding it difficult or painful to remove tablets from blister packs and subsequently
received their medication loose in bottles as a consequence of the intervention.
Patient:

I remember specifically being asked if there was anything that they
could do to make it more helpful and I had a particular request that
the guy was very quick to pick up on and put into place…because I
have arthritis I find tablets in foil packets difficult to use and I prefer
using tablets in bottles, without the safety screw top, and so the next
time I ordered tablets they were all in bottles rather than in foil
packets and that has been a great help to me.
(Participant 477, interview)

One participant, who on his doctor’s suggestion had been laboriously breaking tablets in half
to reduce his dosage, discovered that he could request the tablets in the lower dose instead
and arranged to do so subsequently.
Patient:

…there was some side effects of the various medications, Gliclazide
especially, which I started about six months ago and it seems to be
giving me hypo or similar sort of problems in the night time, and so I
wanted to reduce the medication from 80 milligrams to 40
milligrams, or initially the doctor suggested that you, you take,
instead of taking 80 milligram, take 40 milligram, cut the tablet in
half so I discussed with the pharmacist, I said ‘can I, can I have a 40
milligram instead of breaking it?’ you know sometimes you break it,
it goes in three pieces, sometimes you can’t break it and it’s too
small to break it anyway so, so he was helpful and he says ‘ok fine.
In future we’ll give you 40 milligram tablet but double’ and later on I
discussed with the doctor and they said fine. So that was quite
helpful.
(Participant 766, interview)

Another patient with a lactose allergy reported that the pharmacy had sourced a new tablet
that she hoped would reduce the impact of side effects.
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I was delighted with the service and the research done to enable me
to access a prescription lactose free. I could never monitor the side
effects I suffered because I never knew whether it was because of
the lactose or the actual active ingredient of the statin. Now with
Lescol I might be more compliant if it reduces the side effect.
(Participant 662, questionnaire)

Other practical solutions the pharmacist was able to offer to another participant involved the
safe storage of insulin and disposal needles, both of which also helped to relieve her
concerns.
Patient:

…they did give some advice on, um, we were going on holiday, and
if we go somewhere hot, you know I’m carrying the insulin around
and I was always a bit concerned about how warm its getting, you
know I’ve got it for two weeks away with me and so they gave me a
link to somewhere I could get one of those ice things that you can
put the pen in and things like that so it was useful, yeah.
(Participant 645, interview)

Patient:

…again when I’m out and I’m using the needles, where do you put
the needles when you’re out and they’re in your handbag, and
obviously I just take a little polythene bag and put them in but you
know you could still put your hand down on the bag and catch a
needle but they sent me one of those clip things that you clip the
needle so I’ve not bothered with that before because I’m at home
most of the time and I’ve got a bin to put them in but he sent me one
of those so that got used, well it’s in my bag all the time now, so
things like that.
(Participant 645, interview)

Participants were typically pleased by the way in which issues discussed were followed
through or enacted. However, one participant who reported having difficulty swallowing one
of his tablets and had hoped to find an alternative formulation found that the solution was
outside the scope of the pharmacist’s influence.
Patient:

No, he just said that whenever they, they, whenever they, if ever
they come up to change he’d put me on them straight away he said
but at the moment, no, they ain’t changing them like, you know what
I mean… it’s up to the people who make em, innit? He said if they
make them in, the, the tablets, you know, the, like the capsule
shape, he’d change me onto them if he, if they did it.
(Participant 718, interview)

5.3.3.1.3

Confidence, reassurance and peace of mind

The advice and information provided within consultations, along with practical problem
solving, also had a positive impact on participants’ affect and attitudes towards their
medicines. The pharmacist consultations provided reassurance about the effects of
medicines, greater confidence in how to take medicines correctly, and peace of mind
through knowing there is easy access to professional advice if and when needed in the
future.
For the majority of participants who felt that they had few major issues with their medicines,
the primary benefit of the intervention was validation that their existing prescriptions and the
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ways in which they take them are appropriate. Written confirmation in the form of the
consultation summary and the medicines reminder chart were particularly helpful in this
respect. The idea of the pharmacist offering an expert “second opinion” gave some
participants an added sense of security that any problematic interactions or contraindications were likely to have been identified had they existed. Participants reported feeling
more confident that there was nothing worrisome about their current medication regimens.
Researcher:
Patient:

Overall, how do you think you benefitted from talking to the
pharmacist, if you felt that you did?
Slightly, well I did benefit in one respect, he confirmed my feeling
that there were a couple of medicines I was taking that I no longer
needed to take and that was very useful. One of them I’d ceased
taking anyway but they were, it was still on the prescription list so it
was useful to just as a checklist, it was useful.
(Participant 611, interview)

Patient:

I’ve had the diabetes for a while, I get on with it on my own but there
are times where you just think it is nice to talk to somebody about it
and just confirm that what you’re doing is the right thing and you
know when it’s a diabetic nurse it’s so rushed, its, she’s just looking
at the book and she’s not discussing sort of day-to-day, she’s
looking at the book, I’ve got ten minutes and then I’m off for another
six months and in between times sometimes you just think, hmm,
you know.
(Participant 645, interview)

Patient:

I was very impressed with the Medicines Advice Service and felt
much more reassured and confident about my condition and taking
the relevant medication. To be given the opportunity to discuss
health issues with a professional and to raise personal concerns
was very beneficial; therefore I do not feel any aspect could be
improved. I most certainly take all my medication now.
(Participant 111, questionnaire)

Patient:

Think that being able to chat to a pharmacist is of great benefit. I
myself take a total of 17 tabs in the morning, 2 at lunchtime and 7 in
the evening. These tabs do not include painkillers which I take
between 4 and 8 a day. I feel reassured after my telephone call and
feel I can talk freely about anything.
(Participant 233, questionnaire)

The majority of the participants interviewed in this study had been prescribed medication for
several years and had in the main accepted the need for it, generally reporting that on
balance their concerns were outweighed by the potential benefits of the medication or the
risks of not taking it. However, some had reservations and voiced concerns about potential
side effects, interactions and longer-term risks, and reported that the pharmacist had helped
to allay these fears. Several participants referred to reports or “scare stories” they had read
or heard in the media, which the pharmacist had been able to help put in context for them.
Participants on the whole judged that the pharmacist was in a better position to interpret the
evidence, often contrasting this with their own lay perspective based on “myths” and
“rumours”.
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Patient:

I wasn’t having a problem with taking a statin. I was reluctant to take
them initially because they did have bad press but the conversation
I had with the pharmacist explained the myths, which has been
reassuring.
(Participant 612, interview)

Patient:

I avoided taking Diclofenac as an anti-inflammatory for as long as I
could, and when things are bad, I get good days and bad days with
the legs, on a bad day I’ll take one, maybe two, one in the morning,
one at night, and I didn’t think I was, I should be taking them with
the other things, and he allayed my fears and said no, it’s no
problem, take them whenever you like, so that was helpful.
(Participant 541, interview)

Patient:

I appreciated being able to talk over possible side effects, and felt I
got very honest replies, and this was reassuring.
(Participant 268, questionnaire)

One participant highlighted the pharmacist’s independence from the prescribing process as
offering an advantage over discussing his concerns with the doctor, implying that he could
have a more balanced discussion about the pros and cons compared with the prescriber
who was clearly in favour.
Patient:

I think the tendency with the GPs is they’re always under pressure
and really they kind of, if they’re prescribing it for you they talk about
it in a positive way, you know they don’t tend to tell you anything
that’s negative about it. I mean I spoke, one of my GPs said well
you can take it if you want to, you don’t have to take it and I started
talking about how I’d read something about how it could affect
memory and the GP just retorted well if you have a stroke your
memory is pretty well damaged, you know if you survive it, sort of
thing, and that was sort of a throwaway comment really, he didn’t
really want to talk about anything in much depth and detail, and I
guess it’s cause of the time pressure they’re under really whereas
your guy wasn’t really so he could talk about the negatives and the
positives and, you know, have a decent conversation about it.
(Participant 707, interview)

However, another took an opposing view, believing that the pharmacist would not contradict
the doctor’s recommendation, although she was still interested in hearing the pharmacist’s
perspective.
Patient:

I did ask about the statins I seem to remember because there is a
lot of things in the media about the statins recently and I did ask his
opinion but that was a difficult one, because that is a nasty one
[laughter], because it’s opinion rather than, he’s not going to say
don’t take them, he can’t, but I did ask if he had any more
information about that because there’s been a lot in the press about
that, saying they’re not any good, and you don’t need them and the
side effects that some people have.
(Participant 645, interview)

A number of participants explicitly reported having a more positive attitude towards their
medication after speaking to the pharmacist. In one case this resulted in the patient choosing
to take his medicine more regularly but more commonly participants felt reassured about
continuing to take them as usual.
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How has talking to the pharmacist changed the way you think about
your medicines then?
More in favour of taking them, and less, less worried about taking
drugs now, you know, you think, ok cause there are a lot, there’s
always bad press about statins, there’s been bad press about a
thing called Diclofenac which I, is the one I’m really thinking of so
he, you know, says well we’ll discuss it with you openly, um, and
you’ll get an honest opinion.
(Participant 541, interview)
Well he was talking quite a bit about the drugs I take for cholesterol.
I had some misgivings about taking them. In fact I’m still not 100 per
cent convinced about them because of things I’ve read and, um, my,
obviously my GP was saying, well they’re a good thing to take
because they reduce problems with stroke and things like that and
obviously that’s quite an enticing, an enticing factor, not to have a
stroke but equally I had some doubts about the medication itself and
what sort of effects that can have on me longer term and I’d also
had a couple of friends who use that kind of medication and have
had some side effects as a result of taking it, so talking to the
pharmacist was quite useful because he put a more positive sort of
spin on, you know some of the stuff that I’d been reading and just a
more positive spin on the drug itself I think.
(Participant 707, interview)

However, as the above quote illustrates, a few participants conceded that while the
consultations with the pharmacist had somewhat alleviated their concerns, they had lingering
doubts about their medications in the long term.
In addition to reassurance about the risk of adverse effects, one participant was comforted
by confirming that there were stronger doses or further treatment options available to her if
the disease progressed or her condition worsened. While another interviewee described the
impact on both her and her husband’s peace of mind, of the pharmacist identifying a
previously unrecognised side effect of a medicine he was prescribed.
Patient:

…to perhaps glean a bit of up-to-date information on the tablets and
the side effects they may have, and basically really where I was on
the spectrum of treatment, whether I’d got any, any, eh, spare
capacity or whether I was at the limit of the treatment and he sort of
reassured me that I wasn’t at the limit and there were, you know,
one or two other things that could be tried as the disease
progresses, and so I was a bit reassured by that.
(Participant 512, interview)

Patient:

…it’s useful, it’s really helped me, I mean my husband would still be
struggling with his voice problem and thinking he’s got throat cancer
and all sorts of things
(Participant 674, interview)

Finally, a great many of the interviewees reported feeling reassured by the knowledge that
there was another point of contact that they could turn to if they encounter a problem or have
any questions in the future. Participants appreciated that the pharmacist had encouraged
them to get in touch in the future if they had any queries; an option that few had previously
been aware was available to them.
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Has talking to the pharmacist changed the way you think about your
medicines?
It’s given me more confidence because I know that if anything
happens I can ask, is this normal or is it a side effect and you can
just ask rather than make an appointment to see the GP and the GP
usually asks the pharmacist anyway. He’s the GP’s expert isn’t he,
of medicines.
(Participant 674, interview)
Em, because I know now, I feel now that if I did want some help I
could ring, you know, there’s, it’s not just an internet number with a
press the button, there is somebody there at the end of the line and
you could ring so if I’d got a question about the tablets, I mean I
know they send different tablets sometimes, they look completely
different but I just think well they’re the same it’s just, I don’t know,
just a different manufacturer this time but if I was concerned if I
thought, ooh this doesn’t look right I would ring, I know now that I
can speak to somebody, there’s no, it’s not just anonymous, it is a
human being at the end of the phone and so I’d ring.
(Participant 512, interview)

One participant identified that just knowing somebody was interested in hearing about her
concerns gave her a reassuring sense that somebody cared.
Patient:

5.3.3.1.4

Well the fact that they were caring about it really, somebody was
looking into any worries I had, and you know, you feel that there’s,
there’s someone there that you can go to if you want to ask
questions.
(Participant 862, interview)
Medication-taking and health-related behaviour

Six participants interviewed reported improvements in their medication adherence as a
consequence of their consultation with the pharmacist, while others also made changes to
their medication taking to minimise side effects. The interview data helps to explain how the
intervention helped to precipitate these changes. Missed doses reported amongst this group
of participants were primarily unintentional and tended to be a consequence of forgetting.
Accordingly, the most common explanation for improvements in adherence amongst these
participant were related to suggested changes to the time of day that doses were taken in
order to make it easier to remember, in particular simplifying regimens so that medication
was taken as few times a day as possible. One patient explained that by learning which
drugs could be safely taken together he was able, with the help of the pharmacist, to
consolidate the occasions he had to remember to take his medication.
Patient:

I mean the main thing that we talked about was what medicines I
could take, what tablets I can take together so that I’m not, I mean
otherwise it was strung out all across the day, cause I take, what is
it, six tablets, I take during the course of the day so, but we’ve got it
now into three which to me is, you know, is beneficial because it
was, it was the evening ones that I was struggling to remember.
(Participant 524, interview)
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Another participant, who had had been advised by the pharmacist that he could take his
statin in the morning rather than the evening as his GP had directed, explained why he found
this beneficial.
Patient:

Because I take it with a lot of other pills which I, you know, it’s just
routine. Whereas in the evening it was the only pill I was taking and
I’d forget sometimes because my evening routine wasn’t always the
same.
(Participant 776, interview)

This patient reported that he previously used to miss his statin tablets “quite often, once a
week maybe” but had yet to miss any since changing the time of the dose. Linking doses to
a particular regular routine, such as a mealtime, was a strategy cited by several participants.
Patient:

I used to take it at lunchtime but I don’t know why I used to have to
take the Metformin before, with food, you see. I used to take one in
the morning with my breakfast and then one in, eh, at lunchtime, but
of course when they took me off of those and put me on
Pioglitazone I only had one a day and sometimes that got forgotten
at lunchtime because other things happen but now I know I got to
have one a day so if I haven’t had it at teatime it comes out with the
other tablets before I go to bed.
(Participant 812, interview)

A change in dose timing was not always intended to address problems with adherence and
was also, for example, suggested as a strategy to minimise side effects. In one interesting
case the pharmacist suggested a timing change in order to optimise the efficacy of the drug.
The pharmacist’s advice that the medicine was more effective if taken at night was indeed
correct; however, this participant indicated that the change may potentially make it more
difficult to remember to take his medicine.
Patient:

There was one specific one I think, em, the Simvastatin, I sort of
take them all in the morning and he suggested that I should have it
at night, and it would be better possibly to do it that way but I took
them because it’s easier to remember but I did take his advice and I
am now taking it at night and I’m coping with that alright, I’m not
missing them so yeah, that was about the only thing that really
cropped up.
(Participant 544, interview)

The pharmacist’s reassurance and explanations about both the safety and importance of
medication resulted in one participant reporting that she took her medicines more seriously
and made more effort to avoid missing doses, and another who had been sporadically
adherent reporting that he now took the mediation as prescribed.
Patient:

Researcher:

I think after I spoke to him I started taking it regularly, whereas
before I’d spoken to him I was, you know, not really taking it
regularly. I was sort of taking it for a while, then having a break, then
taking it, then starting again, then having a break but I don’t think
that was probably the best way to deal with it, really, and it’s
obviously not the intention of the GPs when they give it to you.
What do you think made you change the way you take it?
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Um, probably because I just felt slightly more positive after I’d
spoken to your chap.
(Participant 707, interview)

The majority of participants did not report any changes in the way in which they take their
medicines. These participants typically reported no problems with taking their medication.
Some participants did use the opportunity to discuss with the pharmacist how and when it
was best to take their medicine and were able to confirm that their current regimen was
satisfactory. A small number referred to the medicines chart as confirmation and a reminder
of this. Several participants reported having a “settled routine” and a number referred to
strategies they already used to help make sure they remembered to take their medicines,
such as the use of reminder alarms on their phone. The use of a pill box into which all
medicines were decanted on a weekly basis was quite commonly mentioned, and helped
participants keep track of any missed doses.
Patient:

I have a box with fourteen partitions in it and I put the, once a week I
fill it up with morning and night pills and then I can see straight away
whether I’ve missed taking the pills that morning or that evening or
whatever so it’s very clear, and he said at the time he thought that
was the best way and he couldn’t really advise me to do anything
else because I was doing it right.
(Participant 740, interview)

Finally, one participant mentioned on their follow-up questionnaire that they had made
changes to other health-related behaviours as a consequence of the telephone
consultations, attempting to lose weight.
Patient:

5.3.3.1.5

I think this approach could be very useful. Since I take my medicine
regularly I don't suppose it has changed much for me, but on the
other hand just having someone mention my weight did make me
feel I should do something to keep within healthy limits.
(Participant 268, questionnaire)
Ease and convenience of telephone pharmacist consultations

Many of the participants interviewed strongly emphasised the difficulties they faced in
accessing timely GP appointments, often describing complex and seemingly convoluted
booking systems. By contrast participants found that obtaining information and advice from
the pharmacist by telephone was relatively easy and often more convenient. A few
participants also indicated that they found the service reliable, noting that their scheduled
calls occurred on time as agreed.
Patient:

…it’s saves, it obviously saves the doctor time and you get the
same kind of information, the same knowledge, so yeah, it’s much
easier to speak to a pharmacist than it is to make an appointment
with the doctors and go down and wait there and sit in his surgery
and mess around, you know, it’s much more convenient to pick the
phone up and speak to a pharmacist.
(Participant 624, interview)

Furthermore, participants often commented that their consultations with the pharmacist were
longer and more detailed compared to those with other health professionals. There was
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generally a perception that the pharmacist was not restricted in how much time he had
available to discuss problems or concerns, which some were surprised by. One participant
contrasted this with her experience of a local community pharmacy where she had observed
competing demands on the pharmacists’ time.
Patient:

…our local chemist was, overwhelmed I think with, eh, clients, let’s
say. I’m not saying they weren’t good but there was always a queue
of people to be dealt with so you wouldn’t want to monopolise their
time, unless you went with an appointment which I referred to earlier
on, you know I’d had a leaflet through the post to go to the local, or
to ring the local pharmacy to get an appointment about medication,
and as I say it was something I never got round to…
(Participant 612, interview)

Participants also frequently spoke about the limited time available in their GP consultations
and the need to prioritise what issues they raised. Some reported using strategies such as
writing down questions in advance to ensure they made the most of the scarce time
available. In contrast, a number of participants commented that one benefit of the telephone
consultations was that they did not feel rushed and had time to think about what questions
they wanted to ask the pharmacist. In particular this sense of time and availability seemed to
confer permission to ask questions or address concerns that they defined as minor or not
significant enough to raise with the doctor. This will be discussed further in section 5.3.3.4.
Participants also recognised that having more time to listen to the patient enabled the
pharmacist to not only provide more detailed information but also to take a more personal
approach. In this sense participants appeared to recognise and appreciate the personalised
nature of the intervention. Although frequently contrasting the pharmacist’s availability with
that of their GP, some participants identified this as a valuable resource and were keen not
to be seen to waste the pharmacist’s time.
Researcher:

Patient:

Patient:

How do you feel your calls with the pharmacist compare with
conversations you’ve previously had about your medicines, in
person, with your doctor or with any other health care professionals,
or other pharmacists?
Hmm, that’s a, that’s a better question, because your time is limited
up at the GP’s surgery, you can have more of an in-depth and
personal conversation with somebody who’s prepared and has the
time to discuss your problems with, more in depth and with a bit
more detail, that’s really what it is, you know, you’re, the doctor’s
are, I sympathise with them, they do a hell of a job and you get 10
minutes if you’re lucky when you see your GP and whereas you
can, we’re spending time now on the phone, so that’s really where
it’s valuable, you can, you can say well I’m not really happy with my
GP, he keeps giving me Aspirin and I think I need Morphine or
something [laughs] so you can talk in more in depth to the
pharmacist at you, your establishment.
(Participant 541, interview)
That it’s helpful and in your own time, at your own convenience, and
it’s for you as an individual and generally very helpful on your
agenda as it were.
(Participant 477, interview)
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I feel the personal touch is very important often, you want to ask
why, what, how, etc. but the people in the 'know', just does not have
the time to explain. I did not find this to be the case of the
pharmacist from Pharmacy2U.
(Participant 259, questionnaire)

However a small number of practical problems with the delivery of the service were also
identified. For example, one person reported being frustrated by glitches in the system when
trying to book an appointment online, which, after a couple of attempts necessitated him
calling the pharmacy to reschedule his consultation. A number of participants also reported
missing their scheduled calls for a variety of reasons. They described customer care staff as
patient and accommodating when rescheduling appointments but one did report having to
wait a few weeks for another appointment because she had “missed that slot”.
Patient:

Well making the appointment to talk it over, as I say there was a
glitch on your website and I had a diary note to, that the next
conversation would be coming up and nothing happened and so I
then phoned up and I was told there’s an email coming through
soon so that you can make an appointment to suit yourself and sure
enough the email came through and it asked me to choose a day
and when I’d done it before, having chosen the day it asked you to
mention a time slot but when I ticked the day, a message came up
said you already made the appointment which I hadn’t so I left it
until the next day and tried again and it still when I clicked the day it
said you’ve already made an appointment so I phoned up and
spoke to the girl, or somebody there, who told me that, eh, the
[pharmacist] had tried to phone me on a particular day but had
missed, or was going to phone me on a certain day but had missed
it so on the phone then I made another appointment and then I
eventually spoke to [the pharmacist] so that was all a little bit of a,
sort of, not a very good admin side of it.
(Participant 525, interview)

Patient:

Pharmacy2U was very efficient in handling alterations to
appointment times and phone numbers for the consultations.
However you did it, well done. Grandparents (me) live very busy
and bitty lives requiring us to be in many different locations often at
short notice. Good work!
(Participant 108, questionnaire)

Few participants commented on the impact of telephone rather than face-to-face contact,
suggesting that this was not a problematic feature for most patients. Both advantages and
disadvantages were cited by some of those who did remark on it, with preferences
dependent on the circumstances in question. Telephone consultations were thought to offer
a sense of anonymity that may make patients more comfortable discussing certain issues.
However, one participant did note on the questionnaire that he had difficulty hearing.
Researcher:

Patient:

That leads nicely on to my next question which is how you, what you
feel are the differences between talking to the pharmacist over the
phone and difference between conversations you’ve had about your
medicines previously with other pharmacists or with your doctor and
other healthcare professionals?
Eh, I mean I [pause], I mean obviously there are some times when
face-to-face conversations are better but I certainly didn’t find with
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the two conversations I had with this chap that talking over the
phone was any problem at all, it didn’t detract from the ability to
communicate. I mean from their end it was very good. I suppose in
some ways, perhaps there may be some things that it might even be
easier to speak to someone when you’re not actually on front of
them but that didn’t really apply in this case but [trailed off]
What kind of things do you think might be easier to talk about over
the phone?
Well I suppose it was something of a personal nature that might be
potentially embarrassing but as I say that didn’t apply in this case
but, you know, it might be easier.
(Participant 219, interview)
Is there anything else about the study or the telephone service that
you’d like to discuss?
No, not really, I’m very happy with it, and um, you know it’s the kind
of thing where, where, as I said at the very beginning of our
conversation, if you’re not sure what you’re taking or why you’re
taking it, you might be not taking enough of something, or taking too
much of something. I mean I think that happened with the, the antireflux thing I’m taking, I was taking a 40mg pill and the doctor
actually said well 20 is better, you know. That’s the same doctor’s
practice, I just saw a different doctor because my regular one was
busy so that’s the kind of thing you can say to your guys, you know,
you can say look I’ve been, this has been reduced by 50% and it
doesn’t seem to be having any worse effect or any bad effect so,
was that the right thing to do, and that’s the kind of thing where,
sometimes you don’t want to question the doctor face-to-face, you
can question an anonymous person, pharmacist down the phone
more easily than you can face-to-face sometimes
(Participant 541, interview)
It would help if the pharmacist could speak more clearly as I have
difficulty hearing.
(Participant 333, questionnaire)

5.3.3.2 Perceptions about the pharmacist
Patients’ trust and confidence in the information and advice offered through the medicines
advice service was linked to their perceptions of the pharmacist. This category incorporates
the perceived professionalism and expertise of the pharmacist, and the role of the pharmacy
profession within healthcare provision, as well as the pharmacist’s ability to engage with
patients.
5.3.3.2.1

Professional expertise

Participants were generally confident that the pharmacist had appropriate expertise to
provide the information they required. Many pointed to the fact that the pharmacist was a
qualified professional and implied that he was therefore a trustworthy source of advice about
medicines, especially when compared with other easily accessed sources such as the
internet. Several participants emphasised the imbalance between the professional and lay
perspective and accepted that to a certain extent they have to trust in the professionals’
knowledge. Pharmacists were recognised to be experts or specialists in medicines who
could provide authoritative advice and in depth explanation, and could be relied upon to
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keep information confidential. Some participants felt that the pharmacist’s knowledge was
comparable with that of a doctor, while a few thought that pharmacists tended to have
greater expertise in relation to medicines. One participant, for example, described how the
pharmacist was able to give him an answer to a question for which he had previously been
unable to get a satisfactory response, although it related to a medicine that was technically
outside the scope of the study.
Researcher:
Patient:

Did you have specific things that you wanted advice on at the time?
Not really. The only one I suppose was the, was at the time, and
bearing in mind I think you were focusing particularly on statin
medication but the pharmacist didn’t seem to be too worried about,
so the one that had been troubling me a bit and I couldn’t get any
sense from anybody, is that quite recently my Doxazosin had been
changed from one 8mg to two 4mg and no one could tell me
whether it was best to carry on taking the two 4mg at one time in the
day, as in two tablets or whether it is best to split it and, you know
the pharmacist just said, well I think he needed to check up and he
came back to me whilst we were still on the phone and he said no
it’s best to continue taking them at one time and that was helpful.
(Participant 219, interview)

Perceptions of the pharmacist in this respect were related both to participants’ experiences
with the pharmacist in this study and with other pharmacists in the past. The two extracts
below show how interactions with a pharmacist influenced participants’ perceptions of the
profession and the capacity of pharmacists to provide guidance.
Patient:

…if I want anything I can ring, they’re at the end of the phone so I
don’t think, you know I mean the tablets I’m on, I know what they’re
all about. I know that they’re doing me good so I’m happy to stay on
them. So if there’s a problem I can ring them.

Researcher

ok, and is that something you would have done previously if you’ve
had problems?

Patient:

No, I don’t think so because until you speak to people like the
pharmacist you don’t really, you know you just accept what the
doctor says and as far as I was concerned it was only the doctor
that knew because before then of course you just go into a chemist,
go into the, and you hand your prescription over and the young girl
takes it, now then she knows nothing and she goes into the back
room and then about ten minutes later they send it out and the
young girl gives you it back, doesn’t she, so it’s no good, I mean you
can’t speak to them, they know no more about it than we do so you,
when you take things into a chemist you don’t actually, not very
often anyway, speak to the pharmacist, if you know what I mean you
just speak to the shop assistant.
(Participant 624, interview)

Patient:

My husband went in hospital and it was the pharmacist who decided
what level, what dosage and everything, well recommended, I
suppose the doctor had to sign the prescription but the pharmacist
seemed to be, so I think the pharmacist is quite an important part
really of your, of your health, of your medical help.
(Participant 512, interview)
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Only a very small number reported having sought advice from a pharmacist in the past. On
the rare occasions participants reported seeking advice from a pharmacist, they had visited
a local pharmacy rather than contacting their mail-order supplier. The use of a mail-order or
Internet pharmacy appeared to particularly impact participants’ awareness, expectations and
experiences of utilising pharmacists as a source of information and advice.
Patient:

I’ve not spoken, I don’t think I’ve ever spoken to another pharmacist
really because you don’t, I think maybe if you do go into a local
chemist or pharmacy you may, you may be able, I don’t know
whether they do offer a, I don’t know really but no but being, always
doing it, dealing with it on the internet, it was nice to have, I think
that was the next, that was a good service really, one that you
weren’t expecting because you don’t really have any, you just order
your pills and they come and that’s it so it was nice that you had this
little bit of personal, the personal touch, so I think it’s a good thing
really.
(Participant 512, interview)

5.3.3.2.2

Personal attributes

Many participants also commented on the personal qualities and interpersonal skills of the
pharmacist they spoke with in very positive terms. He was frequently described as pleasant,
polite and helpful, and was considered friendly, approachable and easy to talk to, despite
being a “stranger”. The pharmacist was also perceived to be obliging and diligent, for
example, conscientiously checking up information before responding to particular queries.
Patient:

I found the person I spoke to sympathetic, helpful, very ready, em,
he didn’t make me feel rushed in any way at all, and he was
knowledgeable as I would expect.
(Participant 611, interview)

The pharmacist’s manner and informal consultation style, described by several participants
as a “chat”, resulted in some participants feeling valued, taken seriously and cared for. This
was occasionally contrasted with experiences in other healthcare settings, where
participants found that time constraints take priority.
Researcher:

Patient:

How did you feel your telephone calls with the Pharmacy2U
pharmacist compare with conversations you may have had
previously about your medicines in person, with your doctor or with
other health care professionals, or pharmacists, or anyone else?
About the same, he wanted to know, he wanted to help like, you
know, he didn’t just want to tell you what they were, they just want to
tell you what the tablets were for and that.
(Participant 718, interview)

Patient:

It’s nice really to think that the pharmacists have got time to, you
know spend with you. Not that I had any particular problem but it’s
just nice to feel, because you don’t, you bore people if you start
talking about, you know, people don’t want to talk about medicines
and [laughs] but you know you felt as if he was somebody who did
want to talk so that was ok.
(Participant 512, interview)

Patient:

… the doctor doesn’t care, you know you go to see the consultant,
eventually, maybe once a year, I don’t know, once every two years,
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he’s not bothered if I control it or not, I’m just another patient, it’s
down to me, it’s down to me, now I’ve got to do it and sometimes
you just think, it’s just nice to talk to somebody that knows
something about it, that’s not involved in the ten minute appointment
to get you out the door as quickly as possible and get the next
patient in so from that point of view as well it was, it may not have
been one of the aims but it certainly served that purpose very well.
Very well.
(Participant 645, interview)
Patient:

I enjoyed my talk with pharmacist, who was a really good guy. He
seemed to relax me without any problems and made me feel as
though he understood my situation.
(Participant 368, questionnaire)

Negative comments about the pharmacist’s capacity or about the service in general were
typically tempered with positive comments about the pleasant and friendly demeanour of the
pharmacist.
Researcher:
Patient:

Can you tell me a little bit about your phone calls in general with the
pharmacist?
No, I mean it’s nothing wrong, I mean as I said, he was friendly and
nice in many ways it’s just that I really, I would actually have liked to
have some specific answers rather than I should contact the GP
about my fears about Simvastatin.
(Participant 521, interview)

However, one participant wondered whether this was unique to the particular individual
rather than a feature of the profession.
Researcher:
Patient:

5.3.3.2.3

If you were to tell somebody about it, what would you tell them?
Well, if they wanted to get to the nub of why they were taking
medication then speak to a pharmacist, but having said that, I mean,
would all pharmacists, um, be as useful? I don’t know, I mean I
found the man who rang me very approachable, but I suppose you
only choose approachable people to do this, I don’t know.
(Participant 612, interview)

Role within healthcare provision

Patients on the whole had no qualms about discussing their medicines, condition or health
with a pharmacist. While recognising the pharmacist’s status as a healthcare professional,
some participants thought that he had a different perspective to their GP, nurse or other
specialists. The pharmacist was perceived as being better able see the bigger picture and to
offer a broader viewpoint but also, crucially for some, was identified as being independent of
the prescribing process and therefore able to offer a more balanced take on things.
Participants described the pharmacist as being honest, upfront and open to discussion.
Patient:

I think the pharmacist had much more of a general view of the whole
lot of stuff I was taking and how it all interacted whereas the nurse
was quite specific on the insulin only, now I take blood pressure
stuff, it’s all related to the diabetes in a sense, it’s all for
preventative, and the statins are sort of preventative but they give
them to most diabetics but none of those have ever been discussed
so yeah so he had a much more general view of things than, and
she may have had it but we never discussed it.
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(Participant 645, interview)
Although, overall participants were very positive in identifying the pharmacist as a valued
healthcare professional, some doubts were expressed about pharmacists’ capabilities and
role in relation to advice giving, and a number of participants expressed a preference for
seeing their GP. One participant had a particularly strong belief that advice giving was the
doctor’s job and not part of the pharmacist’s function. However, for the most part this
preference was based on recognition that there were particular circumstances in which
pharmacists are currently constrained by their access to information or their ability to
influence outcomes; for example, situations where it is necessary to have previous medical
history, to be able to perform a physical examination, or to arrange a referral to other
services. In this sense the pharmacist was seen as a useful additional resource, “an extra
line of communication” with acknowledged limitations, rather than a replacement for the
doctor.
Patient:

I tend I suppose to assume that my GP will have a wider knowledge
base and therefore be able to help me more fully. That’s not a
complaint that’s just an observation and also if I needed referral to a
consultant then the GP could do that, and the pharmacist
presumably couldn’t but those are obvious differences but that’s all
really.
(Participant 611, interview)

Patient:

Obviously he couldn’t change it anyway and he’s not going to advise
me to stop taking a medicine that the GP has prescribed but he did
sort of point me back to the GP and he did discuss it a bit and we
talked about what was in the media and he said like any medication,
as soon as you take anything it’s affecting your body in some way
and, um, you know, like the insulin, it effects you long term in some
ways but you have to take it, and if you didn’t take it the illness itself
would be far more serious than the effects of the drug so it makes
you think, certainly with the cocktail of stuff I’ve got.
(Participant 645, interview)

Some participants felt that it must be nice for the pharmacist to have an opportunity to
display their knowledge and to find out more about how people get on with the medicines
they dispense.
Researcher:
Patient:

How did you feel about discussing your medicines or your condition
with a pharmacist?
Not a problem, I mean prior to going to Pharmacy2U, we, I, because
I was having to go and pick up my prescriptions anyway I used to
have a conversation with the local pharmacy which is about a ten
minute walk away and, you know, he was exactly the same, very
helpful, in fact I think quite honestly, they tried having a conversation
and seemed to, well you know it must be great for them to be able
to demonstrate their knowledge I suppose really but yeah I mean
they obviously, both the Pharmacy2U guy and the local guy are
obviously very knowledgeable.
(Participant 219, interview)

Interestingly, however, pharmacist consultations appeared to take place mostly in a vacuum
of other healthcare provision, with participants rarely seeing any need or value in mentioning
their conversations with the pharmacist to their GP. One related and important issue raised
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by just one participant interviewed was around circumstances in which the advice of a
pharmacist and doctor diverges. This participant was left conflicted in respect of whose
recommendation should be most trusted and accepted.
Patient:

At the time I was very pleased with it, I thought I had benefitted, yes,
he put my mind at ease about some of the medication but as I say
the rheumatologist has sort of turned that all upside down now so
I’m not really sure who I should, I feel pharmacists should know
more about medication than the actual doctors who prescribe as far
as times of taking them, etc. is concerned but I’m not sure now,
who, who I should go with.
(Participant 862, interview)

5.3.3.3 Perceptions of written intervention components
The telephone consultations with the pharmacist appeared to be the most valued aspect of
the intervention, and tended to attract the most focus in participant’s interviews. Only a few
participants spontaneously commented on the information received by post but participants
were asked specifically about the written elements. Perception of both the consultation
summary letter and the medicines reminder chart were mixed.
Researcher:
Patient:

5.3.3.3.1

What do you think was the most helpful aspect of the service?
I think the discussion with the pharmacist to be honest, and
obviously the questionnaire makes you think about what you’re
doing and why you’re doing it, and how you’re doing it, but I think
the actual conversation is quite useful.
(Participant 707, interview)

Consultation summary

Patients felt that the summary letter was a good reflection of their discussions with the
pharmacist, and acted as a helpful confirmation, reminder or reference. It was generally
considered useful but the impact was modest and limited to these simple functions. Several
participants reported giving it a cursory look before either filing it away for future reference or
disposing of it. Although one participant did report that he got additional signposting to
further information, beyond what had been discussed over the telephone.
Patient:

Well, it sort of brings you back to the conversation which you’ve
probably some of which you’ve forgotten and it’s all there
documented and if I had in the future any doubts about anything I’ve
kept it so I could refer to it just to satisfy myself again I suppose.
(Participant 612, interview)

Patient:

I have to say I took a quick look, I thought ‘hey that confirms what
we talked about and I didn’t scrutinise it any further.
(Participant 611, interview)

Researcher:

What did you think about the written information you received in the
post then summarising your telephone call with the pharmacist?
It was accurate; it recorded everything we said I think.
Ok and did you find it helpful?
Yes.
Ok. What was helpful about it?

Patient:
Researcher:
Patient:
Researcher:
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Well the, the reference to the, he didn’t give me a reference over the
phone to the page on drugs that I wanted but that’s the Parkinson’s
stuff. (Yeah) I don’t know why I hadn’t found it before because I
used to research that kind of page before but that was useful and
the follow up on the making, putting pills in a little box, eh in a bottle,
in place of the blister pack was very useful. And the reiteration about
when I could take the statin so it was alright, it was a good letter.
(Participant 776, interview)

A small number of patients commented that it lacked sufficient detail to be particularly useful
and simply repeated information that they were already aware of. These patients found the
letter uninformative, unmemorable, and unnecessary.
Researcher:

Patient:

Researcher:
Patient:

You would have received in the post, after your calls with the
pharmacist, you would have received some written information in
the post summarising that call (yes), what did you think about that
information?
Well it was, it was general information that I was well aware of, so
although it reminds me of what to do and when to take them, it
wasn’t news to me, if you know what I mean, it wasn’t anything
different than what I do.
Ok, did you find it helpful in any way?
Yes, I suppose to a degree; I read it through and then I disposed of
it I’m afraid, well I think I did
(Participant 812, interview)

One interviewee reported that he did not recall having received any information by post
subsequent to his telephone consultations.
Researcher:
Patient:
Researcher:
Patient:
Researcher:
Patient:

5.3.3.3.2

You would have received some written information in the post after
the telephone calls, did you, what did you think about that?
I didn't get it.
You didn’t get it?
No there was a-, that was referenced in your, in the last
questionnaire I filled in, wasn’t it?
Mhm, yes, yeah
Well I don’t think I ever had it, I said so on the questionnaire.
(Participant 709, interview)

Medicines reminder chart

Like the summary letter, perceptions of the medicines reminder chart were varied,
depending to some extent on the participant’s individual circumstances. Several participants
found the reminder chart useful, particularly when getting used to a new medication regimen,
as some were in the aftermath of their telephone consultations with the pharmacist. Once
settled into their new regime some of these patients felt they no longer needed to refer to it.
Many of those who already had an established routine, or had a very simple regimen, also
reported that they had no need for a reminder chart. However, one participant reported that
he keeps the reminder chart with his medicines and refers to it regularly to check which
tablets he should take.
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You mentioned the medicines reminder chart earlier, have you used
that reminder chart?
I keep looking at it yeah.
Yeah, how often would you use it, refer to it?
Well I don’t know. Eh, at the moment I just keep it in with my tablets.
And have you found it helpful?
Yes, yeah, yeah.
So how is it helpful for you?
Tells me which ones to take at the right time.
(Participant 495, interview)
What did you think about that written information?
Excellent, you know it’s the sort of thing that you can get stuck in a
rut doing things at a certain time of day or you can forget
completely, especially if you get up early as I did this morning, and, I
had a few things to do and then I think oh I haven’t taken my pills so
there it is stuck on the mirror, take these pills at this time of day, you
know, so that’s helpful, yeah.
Ok, so that’s something that you would refer to regularly, is it?
Yeah, I’m pretty much in the habit of it now but especially when
you’ve changed your routine and you need something to remind you
what the new routine is, from that point of view it was quite helpful.
(Participant 541, interview)

Researcher:
Patient:

Have you used that reminder chart at all?
No, no, it was as I take the medicines already so it wasn’t necessary
for me to, once I looked at it I could see that all the medicines that I
took, morning and night, that he had listed I should take morning or
night, and the times that he recommended that I take them were
exactly as I had told him that I take them so I assume that he was
confirming that what I am doing is right.
(Participant 740, interview)

Researcher:

Do you remember receiving a medicines reminder chart, which is a
chart with a list of your medicines and the times of day you take
them and what they are all for?
That’s right, yeah; I did get one of those.
And what did you think about that?
Waste of time.
Ok, is there any particular reason you say that?
Well I don’t need to know this. I know it already.
(Participant 778, interview)

Patient:
Researcher:
Patient:
Researcher:
Patient:

One patient pointed out that the medicines chart was little use as a reminder unless you
remembered to look at it and therefore she preferred to use a mobile phone reminder.
Researcher:
Patient:

What did you think about the chart that he sent?
Well, it was very good except I have to be honest and say I didn’t
use it too much because I actually put a reminder on my mobile
phone and that used to go off which was more of a reminder to me
than the chart, pinning a chart up, you’ve got to actually be there to
look at the chart to remind yourself, whereas if you’re sort of out and
about you don’t use a chart.
(Participant 862, interview)
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However, the medicines reminder chart served a number of functions beyond, or instead of,
acting as a reminder for when medicines should be taken. Even amongst those who
reported no difficulties remembering when to take their medicines, patients viewed the chart
as a useful formal written record documenting their medication regimen, which could be
presented to other healthcare professionals as an overview or in cases of emergency. One
participant (674), for example, reported that she had taken the chart with her when having
knee replacement surgery, while another (645) reported that she had given her husband a
photocopy so that he would also have a record should anything happen to her.
Patient:

… I mean I’ve kept that bit of paper and you know, if I ever do need
to go into hospital or anything I’ve got that as a kind of a guide to
show any, cause you know what it’s like when you go to see a new
doctor you’ve obviously got to go through what your medication is
and I thought that particular chart was quite helpful to show not only
what I’m taking but when I’m taking it sort of thing.
(Participant 219, interview)

Researcher:

What did you think about the reminder chart in general? Was it
something that you thought was useful?
Well it just reaffirmed what, what I already knew but its nice, it is
nice to have it in writing, in case, just in case anything happens, if
anything happened to me, for example, or I had a stroke, or I wasn’t
being able to communicate or something, it is written down, I’ve got
this little medical chart, eh file, so somebody can see straight away
when I’m supposed to be having, what tablets I’m supposed to be
having and at what time so its more useful to help somebody, my
husband or my daughter, you know or whoever was looking after
me at that time so I think it is useful to have it written down because
otherwise you haven’t got it written down, you, you, em, it might be
on each, I suppose it’s on each box but it is useful and I think if
anything happens to you, you can, and you have to go into hospital
you can take it and show, you know, show, somebody knows
exactly when you’ve got to have these tablets, so it was, its
something useful. I haven’t really, I’ve not written it out myself so it
was just a plus really.
So it’s not something that you’ve used regularly since you’ve
received it, is it?
Well, no because I do remember, I do know, I know, I do know when
I’ve got to take these tablets so, it’s when I, you know, I don’t need
to refer to it really so I can’t say I’ve used it but it’s just something
there that could be useful, could be useful for letting somebody else
know what I take, what I need, so it’s kept in this medical file, its just
really for someone else’s benefit I think because I know, cause I’m
not yet at the stage where I can’t, you know, I can’t remember
anything or, I know when I’m supposed to take the tablets and I’ve
always taken them, you know, exactly the same time, well as near
as possible.
(Participant 512, interview)

Patient:

Researcher:
Patient:

In addition, the chart was educational providing extra information for patients about what the
purpose of each of their medications is.
Researcher:
Patient:

Has talking to the pharmacist changed the way you think about your
medicines in any way?
I suppose it has, it’s made me more aware of what I’m taking and I
have since then started looking up what various medicines are
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actually for because I think on that chart that he sent, he listed on
there that certain medicines were for blood pressure and certain
medicines were for the atrial fibrillation, and blood pressure, and all
various things, and I have been blindly going along taking all these
medicines because the doctor said I ought to without knowing what
they were actually for, and that was, that I found useful.
(Participant 740, interview)
One participant who had not received the written information thought that it might have been
a useful prompt for a discussion with his GP.
Patient:

Yes - if you are going to send a written report please do so, as I was
going to use it to spur my GP into doing a "service check".
(Participant 142, questionnaire)

5.3.3.4 Overall experience of the Medicines Advice Service
This category encompasses participants’ overall impressions of the intervention, covering
their initial motivations for taking part, their general satisfaction, some of the factors
influencing their perceived need for the service, and their ideas for future developments of
the service. These themes offer insight into how the intervention may be best targeted for
maximum impact.

Figure 5.10 Thematic map representing the themes within the category ‘Overall experience of
the Medicines Advice Service

5.3.3.4.1

Motivation for taking part and expectations of the study

All the participants interviewed were asked what had made them decide to take part in the
study. Participants were often vague in their responses and few identified strong motives for
participating. In many cases participants simply responded that they could see no reason not
to. Few participants seemed to identify themselves as the intended beneficiary. The majority
cited primarily altruistic reasons for taking part in the study. They had positive views about
research and were keen to contribute for the “general good”. Some participants were hopeful
that their input would help others in future and would assist in service developments. A small
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proportion could also see potential personal benefits from taking part alongside their
enthusiasm for research in general, and hoped to get information and advice about specific
issues. Most participants interviewed stated that they had not given a lot of thought to what
would be involved, did not have particular expectations of the service, and therefore had no
benchmark against which to judge it.
Researcher:
Patient:
Researcher:
Patient:

Researcher:
Patient:

So just to get started then could you tell me why you decided to take
part in this study?
No particular reason other than I wanted to be helpful and I was
asked to do it.
Ok. What were you expecting from the Medicines Advice Service
beforehand?
I didn’t really give it a lot of thought. I didn’t really have much
expectation; I was just willing to be useful.
(Participant 477, interview)
Why did you decide to take part in the research?
Well I thought it might be helpful just to speak to a pharmacist, might
pick up some, you know, useful information, which I think I did.
That’s the main reason I think, and I’m all for research, I’m all in
favour of research anyway.
(Participant 512, interview)

Some participants struggled to distinguish the Medicines Advice Service intervention from
the services provided by the pharmacy in general. Furthermore, although efforts had been
made, both at the time of initial recruitment and during the introduction to the telephone
interview, to clarify that the research study was independent of the pharmacy, participants
frequently conflated the two and often referred to the pharmacy as “you” or “your
organisation” while speaking to the researcher.
5.3.3.4.2

Satisfaction and feelings about the service

Patients’ experiences of the medicines advice service intervention were generally positive
overall. Although several participants reported being unsure of what to expect in advance, by
and large they found the experience of talking to a pharmacist worthwhile, considering it
“time well spent”. The majority reported that they would happily recommend the service to
someone in a similar position.
Researcher:
Patient:

Would you recommend this kind of service to someone else in your
position?
Yeah I think I would. I mean some of the guys I know who’ve retired,
and are taking medication and stuff, every now and again we meet
up and inevitably the question comes up, what kind of tablets are
you taking now, it’s almost a joke thing, you know but I think
sometimes they do have questions in their mind about, you know,
what they’re taking and why they’re taking it and what the after
effects could be and I think the sort of service where you, where
they could tap in and speak to someone would be quite useful.
(Participant 707, interview)
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Would you recommend the service to someone else in your
position?
Well yes because, yeah because they could probably gain from it as
I did at the time.
(Participant 862, interview)

Many referred to their satisfaction with the existing service provided by the pharmacy and
viewed the telephone consultations as a useful addition. For some it was considered a
somewhat unexpected bonus, with patients appreciating “the personal touch” (Participant
512, interview).
Patient:

…as I said to you I thought the whole thing was very positive really,
it was, eh, and it certainly from my dealing with the Pharmacy2U, it
sort of complements the service they already give, you know it’s
something that’s a bit of an extra.
(Participant 219, interview)

Numerous comments on the questionnaire provided corresponding evidence that the service
was well received with many participants describing themselves as “very satisfied”.
Patient:

The service I received was friendly, informative and helpful.
Absolutely no complaints
(Participant 527, questionnaire)

Although the majority reported a positive experience of the service, some patients were
more ambivalent about its value. These participants tended to identify themselves as being
fairly well informed about their medicines and having no particular problems requiring
intervention. Patients sometimes accounted for this by referring to factors such as the length
of time they had been taking their medicines, the stability and straightforwardness of their
dosing regimen, or the limited number of drugs they were prescribed. These patients often
found the service somewhat helpful, and commonly reported positive outcomes, but also
questioned whether it was necessary in their particular circumstances.
Researcher:
Patient:

Researcher:
Patient:

Researcher:
Patient:

What would you tell somebody else about the service, about the
telephone consultations if you were to?
Well I don’t feel it’s 100 per cent vital, I can’t think that, but it’s sort
of a fairly useful and reassuring but I wouldn’t think it was totally
vital.
(Participant 694, interview)
What did you find least helpful about the service?
Just the time it takes up, you know, because it’s not, there aren’t
any significant issues that I have; it’s quite a lot of time to give to
something that isn’t hugely significant to me.
In that case do you think a shorter phone call would have been
better or less phone calls?
No, because I think part of the, the good thing is it gives you time to
think and you’re not under the pressure of the seven minutes the
GP can give you but because there aren’t any significant issues you
have to wonder what, if it's really worth the time involved.
(Participant 477, interview)

A small number reported that in the absence of any need for intervention there was little
scope for them to benefit. The rationale for the service and the study remained unclear to
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some of these patients who did not see any need for it, and although all interviews took
place within two months of the final consultation call some had difficulty remembering in any
detail what they had discussed with the pharmacist suggesting that the consultation was of
little consequence to them. One participant in particular indicated that this type of input was
beyond what he expected, needed or indeed wanted from his pharmacy, and was
considered a “complete waste of time”.
Researcher:
Patient:

Was there anything in particular that you thought would have been
useful to talk to the pharmacist about?
Well no, I mean I can’t help wondering what all this is all about. I get
prescriptions from you every so often and that’s all, that’s my only
contact with your organisation. What I get is perfectly ok, satisfies
me, I’ve got no problems.
(Participant 778, interview)

For the most part, however, these patients reported feeling neutral or indifferent rather than
negative, and experienced no adverse effects from the intervention.
Researcher:
Patient:

You mentioned there you were wondering which way it would go, so
was it better or worse than you expected?
No, no, it, um, I had no feelings about it at all really. It was
straightforward, I was asked various questions about my tablets,
and this, that and the other, how I take them and all this sort of
thing, and then I had a written reply as to confirmation of what had
been said basically and I just took it as read really.
(Participant 544, interview)

A small number expressed some disappointment in the scope of the service and others were
uncertain about the pharmacist’s willingness to discuss the full range of medicines they were
prescribed. These participants believed that the specific focus of the intervention on
medicines prescribed for lipid regulation or diabetes was too restrictive and limited its
potential usefulness.
Researcher:

Patient:

Researcher:
Patient:

You mentioned that you had wanted to talk about the rest of your
medicines, not just your cholesterol medicines; did you bring that up
with the pharmacist at all?
The first phone call I asked him whether it was just going to be
cholesterol and not all the other medicines because when he took
the details of all the medicines I take he said well we’re only going to
deal with cholesterol, we’re not dealing with anything else so, as I
say I was disappointed but that was, that was the way he was
dealing with it, he was only dealing with cholesterol so I accepted
that.
(Participant 740, interview)
How clear did you find the pharmacist’s explanations?
Very clear, as far as they went. He was, I mean obviously he was
constrained to the idea that the study was about statins so he didn’t
really want to go far into the, the other medicines. If I were able to
bring that up and he would be willing I’d talk to him about that.
(Participant 776, interview)

However, most patients perceived the intervention as fairly comprehensive, addressing any
particular queries or concerns they had about a wide range of medicines prescribed for other
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conditions. The majority of participants interviewed were aware that the intervention was
concentrated on medicines prescribed for lipid regulation or diabetes but generally perceived
that the pharmacist was willing and able to discuss drugs that were technically outside the
scope of this particular study.
Patient:

… I was able, just slightly going aside, I do take medicines for, em,
to prevent osteoporosis and you know he was able to sort of allay
any, sort of, fears or concerns I had about that medication as well,
though that was a spin-off.
(Participant 612, interview)

Patient:

…I take several apart from the cholesterol which was the subject of
the survey, and he told me, you know, exactly what, what they
treated and what I might expect.
(Participant 674, interview)

Researcher:
Patient:

5.3.3.4.3

Was there anything else that you would have liked to discuss that
you didn’t have an opportunity to discuss?
No, no, no he gave every opportunity to ask any more questions, to
discuss anything else that I wanted to discuss…
(Participant 645, interview)

Timing and circumstances of the intervention

When patients referred to their need for support or advice from the pharmacist, and whether
they would be inclined to make use of such a service again in future, the importance of
circumstances and timing came up frequently. Some participants described it as a matter of
chance that they had something they wanted to discuss at the time of the intervention, while
others reported making a concerted effort to identify issues that may not have been of
immediate concern in order to make use of the opportunity.
Researcher:
Patient:

Researcher:
Patient:

Were there particular things that you had wanted to discuss in
advance of the call?
Not particularly, I mean there was this one particular issue that, you
know it’s just a question of managing to think about what it is that
you want at the right time because there aren’t any burning issues
and there aren’t, you know I’m not worried about any of my
medication and, they, I’m in a settled routine with my medication so I
don’t actually have any issues at the moment. It was just, there was
just that one issue that I wasn’t aware whether there was the
alternative of switching back to using bottles or so on, so it just
happened to occur to me at the right time when I was talking to him.
(Participant 477, interview)
You mentioned there that it was at the right time, what made it the
right time?
Well, it was the right time because I just started, you know, taking
the Gliclazide tablets about a couple of months before and I, at that
time I was having this problem, anxiety problem with the
medication…
(Participant 766, interview)
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I was very impressed with the service. The first call came before a
prescription review which gave me a very clear idea what to talk to
my GP about. The 2nd call was after the review and gave me a
chance to summarise everything. Great service and it would be
useful to have it available before and after all prescription reviews.
(Participant 170, questionnaire)

Whether or not they themselves had a specific query or concern at the time of their
telephone consultations, the majority of participants could envisage potential situations in
which they felt a consultation with a pharmacist might be valuable. These referred both to
problems they might encounter in the future and also to problems they imagine other people
to have. Particular circumstances in which people felt the service might be particularly useful
included changes to their prescribed medicines, the addition of new medicines or the
appearance of reports of adverse effects in the media. Ageing was a factor mentioned
several times, with participants believing the service would be more helpful to others who
were older than themselves, or as they themselves aged over the coming years. These
hypothetical scenarios give an indication of what circumstances and types of problems or
concerns participants think this type of service can usefully address, which will be discussed
further in the following theme.
Researcher:
Patient:

Would you use this type of service again?
Yeah, I mean I think, to be honest with you, I think if I knew in future
it would be possible to phone them up and get someone to phone
back about a specific query that would be very helpful. I mean I
haven’t got anything at the moment but who knows what, I mean
particularly if you get your medication changes, as does happen
every now and again, eh, its the sort of thing where, you know it’s
happened to me in the past, your GP says ‘well I think we must stop
this one and we’ll change your medication to that’ and you say ‘fine’
and then you go, and then sometime later you think ‘oh, I wish I’d
asked about that’, you know, and yes, it would be nice to be able to
go to someone…
(Participant 219, interview)

Patient:

And it was nice to know that they would supply them out of blister
packs if I ever got to that stage. There was only one tablet that I had
a little, I struggle a little bit but I can do it, it’s not, it’s not too bad yet,
but I know as you get older you get less nimble with the, you know
with getting the medicines out and, but that was reassuring really.
(Participant 512, interview)

Patient:

…obviously I don’t feel mine is as critical as a lot of people who
take, um, a mixed bag of medication, I mean mine’s not too
extensive fortunately but for other people who have got lots of
health conditions and lots of medication, sometimes it must be a bit
of a nightmare. My husband takes quite a few items and, um, you
know our cupboard is quite well plenished with various medications
and sprays and stuff so I can understand, particularly someone
living alone might need a lot of guidance.
(Participant 612, interview)

A small number of participants felt it would be useful or comforting for the pharmacist to
check in at certain regular intervals, in case new problems had arisen. Suggestions as to the
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frequency with which this should occur ranged from every three months to once a year.
However, the majority of patients felt that this type of on-going intervention was
unnecessary. Participants reflected that the need for a consultation was unpredictable and
therefore many suggested that it would be preferable to be able to prompt a consultation
themselves, as and when they had a specific query. This patient-initiated approach was
considered to be more efficient, with both the patient and the pharmacist benefitting from
time saved where there was no need for intervention. Participants generally felt that they
could contact the pharmacist in the future if they had a need, with several highlighting that
the pharmacist had told them to do so. However, a small number were uncertain as to
whether this would be facilitated beyond the scope of the study, and felt that it would be
important to be given some clarification and assurance that they were entitled to do so.
Researcher:
Patient:

Researcher:
Patient:

Patient:

Is receiving calls from a pharmacist something you would like on an
on-going basis?
Um, well to be honest, I was a bit surprised after the first interview,
which I felt was very thorough, that there was a follow up and I was
happy to do a follow up because, you know, I’m not sure what you
are trying to get from it myself, anyway the second one was much
shorter than the initial one and it was left, you know, um, well ok,
we’ve done that and please come back if you’ve got any future
concerns, so to me that was all positive and all tied up in a nice little
bundle and unless there was some sort of scare about statins or
about the medications concerned with osteoporosis, you know, I
wouldn’t feel that there was a need for a continuing follow up.
(Participant 612, interview)
Do you think you would like to receive calls from a pharmacist on an
on-going basis?
Ummm, no, I think it would be better if there was a contact point
where you could phone them to start a discussion if that was
necessary or you could put a call out for someone to give you a call
about something that you were concerned about but I don’t think it
would be, I think it would be wasting their time really if they just kept
calling me every now and then because as I am at the moment
there would be nothing to discuss really you know.
(Participant 707, interview)
Well, I suppose I was approached to take part and I suppose
because there hasn’t been a significant issue, well I suppose what I
would value is if in the future I had an issue about my medication
that I could just phone somebody for advice that’s all that I would
need. Whether I would need, I would take part in another study, you
know I’m not sure that it’s particularly valuable because, you know I
understand my medication, I don’t have problems taking it and I
don’t really need much help.
(Participant 477, interview)

Although the majority of participants reported a preference for a service they could access
as needed, there was some suggestion that a comprehensive approach, such as that used
in this study, could benefit patients that may not have taken the initiative themselves. The
intervention process in itself can highlight previously unrecognised issues and may enable
patients to identify solutions to potential future problems before they actually arise.

194

Chapter Five

Researcher:
Patient:

Patient:

5.3.3.4.4

Patients’ perspectives on the Medicines Advice Service

Overall how do you think you benefitted from talking to the
pharmacist?
Well the decision was taken away from me because Boots, when
we were using the village pharmacy, Boots did offer a session to
talk about your medicines and taking them, etc., and it was always
in my mind that I would do it but I never did it but when I was offered
a consultation by telephone I went ahead with it so it definitely was a
bonus as far as I’m concerned.
(Participant 612, interview)
… and there were other things, you know if I wasn’t able to get the
tablets out of the blister pack that isn’t a problem they can supply
them in bottle form, that was something that I wouldn’t have thought
perhaps possible.
(Participant 512, interview)

Nature and significance of problems addressed

In recalling the content of their consultations with the pharmacist participants referred to
particular queries or concerns they had discussed but were often at pains to stress that
these were not especially significant, serious or urgent, or indeed even classified as
“problems”. Participants frequently used language that downplayed or qualified the issues
concerned, for example describing concerns as slight, limited, or fairly minor. The implication
was that if a problem was deemed serious or urgent it was likely to already have been
broached with the doctor.
Researcher:
Patient:
Researcher:
Patient:

Patient:

Would you recommend this type of service to someone else in your
position?
Yeah, definitely.
Ok, what would you tell them about it?
Well really what I’ve been telling you, it’s very helpful for those
queries where it isn’t, you know, you wouldn’t, you wouldn’t bother
to make an appointment to go and see your doctor but you just, for
something specifically about the medication you can just get in
touch with someone and get authoritative advice, relatively easily.
(Participant 219, interview)
I suppose I’m not the only one who has concerns about what they’re
taking, especially if they’re taking it long term and in general I don’t
want to bother my doctor with a thing like that because it’s a fairly
minor thing and I can probably find the information on the internet
anyway. So being able to talk to the pharmacist was actually quite
helpful. I mean I wasn’t that sufficiently concerned to be a problem
for me but I would think for most people it would be very helpful
(Participant 709, interview)

As the above quotes illustrate, the primary appeal of the service may in fact lie in addressing
those types of concerns which participants appeared reluctant to raise with their doctor for
fear of being seen as a nuisance or a drain on resources. Pressures on doctors’ time were
well recognised and participants were keen not to further add to this, frequently stating that
they would not want to “bother” their doctor. Though, there was some variation in how
participants identified which problems warranted a visit to the GP. For example, one
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participant asserted that side effects of medicines were not a sufficiently good reason to
make an appointment with the GP, while others suggested that the GP would be their first
port of call if they experienced any problems with their medicines.
Patient:

I don’t feel that I can make an appointment with the doctor and just
ask him about side effects; it needs to be done when I see him
anyway for some, more serious reason.
(Participant 521, interview)

Although many of the issues discussed were described as being relatively trivial, they were
also described as “nagging away at the back of my mind”, “troubling”, or “niggling” concerns,
and there was apparent value in addressing them. The importance participants attributed to
their problems or concerns at times seemed incongruous with their descriptions of the
impact of the intervention. One participant (477), for example, who stated that she had no
“important or significant issues” and described the intervention as “not a big deal”,
simultaneously explained how a change in packaging resulting from the pharmacist
consultation made “quite a big difference” and made taking her medicine twice a day less
painful.
5.3.3.4.5

Future developments or improvements to the service

Participants proffered very few suggestions as to how the service could be developed or
improved in future, either in interviews or in response to a direct question on the
questionnaire, with many stating that they were satisfied as it was. The main suggestions
mentioned included the provision of an easily accessible on demand or as needed service
and the expansion of the intervention to cover all medicines. One participant suggested on
the questionnaire that it might be useful to offer patients a ‘prompt’ list of potential questions
that they could discuss with the pharmacist.
Researcher:
Patient:

Researcher:
Patient:

Based on your experience, if you could change anything about the
service, or the way it works, what would it be?
Hmm, if I could change anything [pause]. I don’t think there is
anything I would change cause it’s perfectly simple, you know, you
make the appointment, like you have today, and you phone at the
time so I know I’m free and got time to do it, so you arrange a
mutually convenient time, em, the phone rings and you pick it up, it
couldn’t really be much simpler [laughs], um, and you get all the
letter in the post, there’s a summary of what you’ve said so if you’ve
forgotten and didn’t write things down at the time, its there in the
letter. I don’t think it could be any simpler really.
(Participant 645, interview)
Based on your experience, if you could change anything about the
service, or about the way it works, what would it be?
I think as far as the service is concerned just make it available,
make it known that it is available and make it clear to people that
they can use it if they need to and make it clear how you would
make the contact with it or get it to contact you and make sure that
was clear and obvious.
(Participant 707, interview)
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Based on your experience overall, if you could change anything
about the service or about the way it works, what would it be?
I suppose the only thing is to broaden the, the area of research into,
as far as I’m concerned, into what tablets I take rather than a
specific item, I know it would be a big area but if you are dealing
with a person’s medicines in total rather than just a small specific
item, that would be more useful as far as I’m concerned.
(Participant 740, interview)
So just one final question, based on your experience, if there was
anything you could change about the service or about the way it
works, what would it be?
Well, I’m not sure if it will, well certainly what I would like to see
would be that facility to be able to phone up or email them and make
an appointment for someone to call you, that would be as an ongoing service. Eh, I don’t think you can reasonably expect to phone
up and get an answer there and then because obviously these
people are not just employed to sit by the phone, or they may be, I
don’t know, and that would be brilliant…
(Participant 219, interview)
You might consider providing a 'prompt' list of possible questions to
be asked/discussed with the pharmacist. In my case I asked about
potential dietary restrictions advised when taking certain drugs .i.e.
Simvastatin clashes with grapefruit in all its forms.
(Participant 108, questionnaire)

Summary

The quantitative and qualitative findings presented in this chapter when combined offer a
rounded and insightful view into patients’ perspectives on, satisfaction with, and experiences
of, taking part in this intervention study. The quantitative data provides an overview of
satisfaction with the different elements of the intervention, while the qualitative data provides
insight into the individual or contextual factors that influence the experience of the
intervention. The qualitative findings in particular help to elucidate why and how the
intervention had an effect, in what circumstances it is most useful, and how it might be
developed in future.
The majority of participants were very satisfied with their overall experience of the medicines
advice service intervention. Although there were mixed feelings amongst some of those who
reported having limited problems or concerns, most felt that they had benefitted in some
way. Participants were pleased to have had the opportunity to discuss concerns about
medicines and ask questions that were often deemed too inconsequential to raise with their
doctor. They often felt reassured about their medicines and some were able to resolve
practical problems such as difficulties opening tablet packaging. These factors, together with
other advice such as suggestions about the times medicines could be taken, resulted in
some participants reporting improved adherence, although the majority reported few
problems taking their medicines to begin with. Patients generally appreciated the opportunity
to speak to an approachable and pleasant professional who they believed was both willing
and able to offer expert advice and information. They found it easy and convenient to speak
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to the pharmacist by telephone and often contrasted this with their experiences with other
healthcare services, where time and access were often limited. However, participants also
noted limitations in the potential role of the pharmacist and some maintained a preference
for seeing their doctor. Written intervention components were appreciated but had a modest
impact and were of secondary importance to the telephone consultations. A common theme
underlying many patients’ comments related to their perceived need for the intervention in
their particular circumstances and at the time of their consultation, and therefore one of the
few suggestions for improving the service, mentioned by several participants, was making
the service available on request, as and when a need arises. These findings will be
discussed in further detail in Chapter Six, alongside the results of the trial.
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Discussion

The overarching aim of this thesis is to contribute to the evidence base on methods of
enhancing adherence and supporting patients taking medicines for long-term conditions in
the context of mail-order pharmacy. This small but growing sector within community
pharmacy has largely been neglected in the research literature to date. The work presented
in the preceding chapters has described the development of an evidence and theory-based
intervention, and the design, implementation and findings of a mixed methods randomised
controlled trial to test its effect. This chapter highlights the key outcomes from this research,
with an emphasis on how the study contributes to and develops on existing knowledge. The
findings from the trial and qualitative evaluation are integrated and possible explanations
offered. The findings are discussed and assessed in the context of previous research, and
the strengths and limitations of the study. Finally, the implications for practice and policy, and
directions for future research are discussed.

6.1

Original contributions of the thesis

This is the first UK study to explore the effect of a pharmacist intervention in a cohort of
patients using mail-order pharmacy. There has, to date, been little published research
available, especially in the UK, to understand the impact of this type of pharmacy supply, the
characteristics of people who use these services or the capacity of these pharmacies to
provide advanced patient services, without any face-to-face contact. Therefore this study
significantly adds to this gap in the literature and provides important new insights for this
rapidly developing sector.
The study successfully developed and refined an existing efficacious evidence and theorybased approach to intervention (Clifford et al., 2006; Elliott et al., 2014), and using a rigorous
mixed methods evaluation, provides further validation of its effectiveness, as well as it’s
application in a novel context. There were a number of key differences between this RCT
and other studies of similar interventions that necessitated investigation. Differences in the
design and delivery of the intervention included:
•

Mail order pharmacy setting

•

Focus on additional therapeutic groups

•

Inclusion of written intervention components in addition to telephone
consultation

•

Inclusion of patients taking existing rather than newly prescribed medicines

These variations and modifications help to advance knowledge and understanding of the
circumstances in which this type of intervention can be effectively applied. The findings offer
additional support for the mail order model of service delivery and demonstrate that this
approach can meet the needs of patients with long-term conditions in line with current UK
policy priorities. Research has previously identified the initiation of new medicines as a
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critical time for intervention with patients to address problems and the NMS now addresses
this need for certain targeted therapeutic areas. However, this study highlights the continued
issues faced by many of those who persist beyond the first couple of months of therapy and
identifies a gap in existing service provision to address these needs.
Furthermore, this RCT offers one of the most comprehensive and extensive evaluations to
date, incorporating data from multiple sources (patient self report, pharmacy records, blood
results) and exploring outcomes over considerably longer follow up periods. Previous
adherence intervention studies within the UK have focused primarily on self-report data.
Studies using dispensing data are relatively common in the US but this is, as far as we are
aware, one of the first UK studies to examine adherence based on pharmacy prescription
refill rates. Recent research (e.g. Langley et al., 2012) has examined prescribing data but
this is one step further removed from actually obtaining and taking medication. Primary nonadherence, whereby patients do not fill a prescription, is reported to be common (Tamblyn et
al., 2014). Dispensing data while not a direct indicator of actual adherence is one step closer
in the process and is considered more objective than several other measures, including selfreport. The inclusion of clinical biomarkers as an outcome, albeit in a smaller sub-sample, is
also a new and important addition to the research evidence, which was not included in the
proof of concept research and NMS evaluation from which this study was developed.
Overall, the findings from this research have considerably strengthened the evidence base
for a patient-centred, tailored, pharmacist-led approach to improving adherence among
patients taking medication for long term-conditions. These findings offer insights both for the
development and expansion of existing services, such as the NMS and MURs, as well as the
design of new interventions.

6.2

Summary of the main findings

This randomised controlled trial has shown that the Medicines Advice Service, a tailored
intervention, delivered by a pharmacist, comprising both spoken information and advice by
phone and written information by post, was effective in significantly improving medication
adherence, compared to a usual care control group, in a mail-order pharmacy population.
Both four weeks and six months after intervention the medicines advice service group had
significantly better self-reported adherence (defined as ≥90% of medication taken in the
previous seven days) compared to the control group. The findings were robust, producing
consistent positive effects in intention-to-treat, available case and complete case analyses.
In intention-to-treat analysis of the 677 randomised patients, 39/340 (11.5%) of the
intervention group were non-adherent at four weeks compared to 68/337 (20.2%) in the
control group, yielding an unadjusted OR of 1.93 (95% CI 1.22-3.05, p=.005). The adjusted
OR was 2.20 (95% CI 1.33-3.65, p=.002). The effect was maintained at six month follow-up,
yielding an unadjusted OR of 2.04 (95% CI 1.23-3.40, p=.006), and adjusted OR of 2.24
(95% CI 1.29-3.88, p=.004). At six months, 36/340 (10.6%) of the intervention group were
classified as non-adherent compared to 66/337 (19.6%) of the control group. Intention-to-
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treat analysis using generalised estimating equations, to take account of the longitudinal
nature of the data, produced the most conservative results but still found a positive
unadjusted OR of 1.54 (95%CI 1.11 to 2.15, p=.010) in favour of the intervention group. As
expected, complete case and available case analyses produced less conservative estimates
with odds ratios ranging from 1.69 in the unadjusted GEE analysis to 3.53 in adjusted logistic
regression analysis.
Exploratory subgroup analyses indicated that the intervention was effective at improving selfreported adherence in all subgroups but that some groups may be more likely to benefit than
others. For example, the impact appeared to be greater in females compared to males and
in those who were non-adherent at baseline compared to those who were adherent. There
was also some indication that patients taking medication for diabetes and lipid regulation
may benefit more than those on lipid-lowering medication only but the sample sizes were
small and imbalanced, and therefore more research is needed to clarify these findings.
Analyses of dispensing data drawn from pharmacy records offered further support for the
medicines advice service intervention. Over a longer follow up period, averaging 434 days,
88/294 (29.9%) of the intervention group were categorised as non-adherent (<90% of
medication available during follow) compared to 127/313 (40.6%) of the control group,
yielding an odds ratio of 1.60 (95%CI 1.14-2.24, p=.006). Median MPR was also significantly
higher in the intervention group (md 96.1%, IQR 86.2-100) compared to the control group
(md 93.1%, IQR 79.4-99.1); p=.003).
In addition to improvements in medication adherence there were some indications of small
improvements in lipid and HbA1c levels in the intervention group compared to controls.
Participants in the intervention group were more likely than the control group to have
achieved guideline targets for both glycaemic and lipid control at follow up. Changes in these
measures were very small, however, and came from a small number of samples available,
necessitating further research to determine whether these findings are reliable and indeed
clinically meaningful.
Other secondary outcomes included medication-related problems, concerns and information
needs, beliefs about medicines and health service utilisation. At four week follow up, the
intervention significantly reduced the proportion of participants reporting particular
medication-related problems, and concerns, and requiring further information about their
medicines (35% vs 45%, p=.024); and significantly reduced the average number of issues
reported at four week follow up, albeit the median in both groups was one (p=.003).
However, there were no significant differences between groups in the longer term. Although
most individual problems, concerns, and information needs showed a small trend in favour of
the intervention group. Of particular note is the high prevalence of patients in both groups at
both follow up time points reporting a desire for more information about the effects of their
medicines. Further research is required to better understand what type of additional
information patients would like.
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There were small differences between groups on the beliefs about medicines necessityconcerns differential, indicating slightly more positive beliefs about medicines amongst the
intervention group (four weeks: m 6.39 vs 5.52, p=.043; six months: m 6.08 vs 5.33, p=.089).
More positive beliefs appear to be attributable to a small reduction in concerns rather than
increases in beliefs about the necessity of medicines. However, both groups showed a small
increase in scores on the necessity-concerns differential from baseline to four weeks, and
this reduced slightly in both groups at six month follow up. Given the small differences
observed, it is possible that these findings were due to chance or natural variation over time.
The intervention appeared to have no impact, either positive or negative, on use of
healthcare services in relation to either diabetes or hyperlipidaemia in the short term.
Finally, both quantitative and qualitative data on patients’ perceptions of the intervention
indicated high levels of overall satisfaction with the service provided. Participants appeared
to appreciate the opportunity to ask questions, discuss concerns about medicines, and
resolve practical problems with their medications; and were generally reassured by the
experience. No significant predictors of satisfaction were identified but women appear to be
more satisfied than men, while those who reported neutral feelings about the service tended
to be prescribed fewer repeat medications and had shorter consultations. Qualitative data
also revealed some ambivalence towards the service amongst some of those who reported
having limited problems or concerns, and there was some recognition of current limitations
attached to the pharmacist’s position within the health service. Those who reported having
problems getting their repeat prescriptions in time were significantly less likely to be satisfied
overall 79.2% vs 93.1%, p=.015), and to agree that they would recommend the service
(58.3% vs 83.5%, p=.004). This suggests participants’ satisfaction with other aspects of the
pharmacy service may also influence their perceptions of the intervention itself.
On the whole, participants rated their telephone consultations with the pharmacist very
highly and the majority also reported finding the written intervention components useful,
although interview data suggested that the summary letter and reminder chart were of
secondary importance to the telephone consultations. There was some evidence, however,
to suggest that these written elements were considered most helpful amongst older patients,
those in poorer health, and those prescribed a greater number of repeat medications. In
terms of the future development of the service, participants suggested it would be useful to
be able to access such a service at their own request when they felt the need arise.

6.3

Discussion and interpretation of the main findings

Pharmacists are increasingly involved in the provision of a wide variety of interventions to
support medication taking in diverse settings, conditions, and using varied modes of delivery.
While some studies show promising outcomes from these interventions, reviews have
produced highly variable findings, making it difficult to determine the value of such services.
Much of the inconsistency in the findings have been attributed to poor study designs, widely
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heterogeneous interventions, frequently developed in a vacuum of theoretical understanding
of the reasons for non-adherence, and the use of poorly or un-validated outcome measures
(Elliott et al., 2014). This study has attempted to address these limitations and provides
further empirical support for the enhanced role of pharmacists in the delivery of interventions
to enhance adherence. In the main the findings here are first considered in the context of
relatively similar types of interventions in the UK. While there is now a vast global literature
on research aiming to improve adherence to medications in long-term conditions, there
remain relatively few studies of pharmacist-led interventions in the UK context. The
outcomes from the intervention are considered, followed by a discussion of the design and
delivery of the intervention in order to better understand how these outcomes occurred.

6.3.1

Outcomes

6.3.1.1 Medication adherence
The MASE trial has shown that in a conservative analysis with follow up over six months,
participants who had a telephone-based intervention with a pharmacist had a 54% increase
in the odds of being adherent compared to a usual care control group, with a reduction in the
proportion of non-adherent patients of almost ten per cent. The magnitude of the effect in
this study is consistent with previous similar community pharmacy-based interventions in a
variety of long-term conditions in the UK (Blenkinsopp et al., 2000; Clifford et al., 2006), For
example, Clifford et al. (2006) reported that at four week follow up non-adherence was 9% in
the intervention group compared to 16% in the control group. While the NMS evaluation
reported an OR of 1.42 in favour of the intervention in an adjusted longitudinal analysis
(Elliott et al., 2014).
Although there are some differences between these studies in the groups targeted (different
therapeutic areas, new or existing users), the mode of delivery (in person or via telephone),
the length of follow up (ranging from four weeks to six months) and the baseline adherence
recorded (ranging from approximately 50% to 87%), the size of the effect in each appears to
be remarkably similar. A common feature of all these interventions was their patient-centred
approach towards first establishing patient’s experiences, beliefs and needs, and tailoring
the intervention to address these.
Not all community pharmacy-based intervention studies have had such positive findings,
however. A large scale UK RCT of a medicines management service targeting patients with
coronary heart disease found no difference between groups (The Community Pharmacy
Medicines Management Project Evaluation Team, 2007). Adherence was a secondary
outcome in this study and little information was provided about how it was measured. The
authors point out that the study may have suffered from a ceiling effect as patients appeared
to be well managed and have high adherence at the outset. Scores for ‘compliance’ at
baseline in this study were reported to be 59 out of a possible 60 for both intervention and
control groups.
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An interesting observation from exploratory analysis in the MASE trial is that the positive
impact of the intervention appears to remain regardless of baseline adherence status, albeit
with a smaller effect size. This might indicate that the intervention can prevent future nonadherence as well as reducing existing or established non-adherence problems, and could
suggest that the untargeted approach adopted in this study is beneficial. Further research is
necessary to see if this finding could be replicated, as the combination of small sample sizes
and low prevalence of non-adherence within subgroup analysis produced wide confidence
intervals and creates uncertainty around these results.
This study also provides important insight into the effect of a pharmacist intervention on
medication refill adherence, which has not previously been explored in published research in
the UK. This approach also allows for an assessment of the sustained effect of the
intervention over a considerably longer period of time. The findings indicate that patients in
the intervention group had a significantly greater proportion of prescribed medication
available to them compared to the control group. However, the proportion of patients
classified as non-adherent according to this data was considerably higher than indicated
based on self-report data. There are several points to consider in interpreting these findings.
It is possible that social desirability bias in self-report resulted in an over-estimation of the
true level of adherence in this sample. It may alternatively be that the discrepancy reflects
real differences in adherence in the time periods each measure covers. The primary selfreport adherence outcome referred to a seven-day period; while the refill adherence analysis
reflected an average of 434 days of follow up. Additionally, refill adherence rates calculated
from the dispensing data of one pharmacy may be underestimated if patients have
medications from other pharmacies during the period of follow-up. In this study, a fifth of
patients reported using another pharmacy at least once to collect their anti-diabetic or lipidlowering drugs. In an earlier study, Blenkinsopp et al. (2000) assessed mean prescription
collection rates over six months and found that this was higher in the intervention group. The
authors suggested that the intervention may have increased patients’ loyalty to the
pharmacy. This does not appear to have been the case in this study, where there was no
difference in the proportion of patients in the intervention and control group who reported
having medication dispensed by other pharmacies. Although these factors pose a challenge
for interpretation, the availability of multiple sources of data should also be viewed as an
advantage to help validate, corroborate and understand the observed outcomes. Interpreting
both these self-reported outcomes, in the light of additional secondary outcomes including
biomedical markers, medicine-related problems, beliefs, and patients’ perspectives leads to
the conclusion that differences between groups are likely to be real and sustained, and the
effect of the intervention rather than an anomaly of measurement.

6.3.1.2 Glycaemic and lipid control
In this study there were positive trends in biomedical markers of clinical outcome. For those
who had results available, the MASE intervention group had lower mean total and LDL
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cholesterol, and HbA1c levels at six month follow up, and a greater proportion of patients
meeting guideline targets for both measures, compared to the control group. A small number
of these differences were found to be statistically significant but in light of the small sample
sizes included in these analyses it is not surprising that the results were not more
conclusive. Most reviews have shown some support for improvement in cholesterol and
glycaemic levels associated with pharmacist intervention (Andersson et al., 2014;
Lindenmeyer et al., 2006; Machado et al., 2008; Santschi et al., 2012). A recently published
meta-review examining pharmacist interventions in diabetes reported that three metaanalyses found reductions in HbA1c and lipid levels in pharmacist intervention groups
compared to controls (Aguiar et al., 2014). Machado et al. (2007a), for example, reported
that in a meta-analysis of 16 studies incorporating 2247 patients, pharmacist interventions
reduced HbA1c by 0.62± 0.29% over controls. However, studies have often produced
conflicting results. Omran et al. (2012) for example reported that only two out of four
included studies showed improvements in HbA1c.
Although these findings create some difficulties for interpretation, these differences can be
somewhat explained by the wide variety of different approaches to intervention contained
within the broad spectrum of pharmacist interventions, as well as the fact that many studies
have not been sufficiently powered to detect differences in these outcomes. This same issue
is evident in this study. While it may have been beneficial to power the trial for these
outcomes there were several good reasons why glycaemic and lipid control were not
considered as primary outcomes in this study. One of these was a simple practical problem
of how to collect reliable and timely data at a distance from participants dispersed across
large geographical areas. Previous studies have sought results from routine tests recorded
in GP practice records (e.g. Blenkinsopp et al., 2000). However, given the diverse
geographical spread, negotiating access to many practices would have been impractical and
there would likely have been huge variation in the time at which tests were done. We
ultimately used a self-administered finger-prick blood test but were unsure at the outset how
feasible or acceptable this would be from patients’ perspectives, and for ethical reasons we
stressed that this aspect of the trial was optional. This method of data collection was far from
optimal. Many participants reported difficulty extracting a sufficient sample of blood and a
considerable proportion of the samples returned to the laboratory were not suitable for
analysis. Further exploration is warranted to identify a more efficient means of collecting
clinical outcomes data in this context.
An additional reason for not powering the study for these clinical markers was that, while
intended to ultimately improve outcomes, this intervention focussed specifically on the
individual patient, their beliefs, problems, concerns, and medication-taking behaviour.
However, clinical control of both HbA1c and lipid levels is dependent on a much wider
variety of factors related to both patient and prescriber, including individual lifestyle factors,
as well as the appropriateness of prescribing. Although some lifestyle advice was provided
within consultations it was not the primary focus of the intervention and the study did not
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include any attempt to measure these variables. Furthermore, the relationship between
adherence and clinical outcomes is not always linear.
In spite of these limitations we felt it was important to collect information on clinical impact.
The Cochrane reviews of interventions to improve medication adherence have rightly
asserted that improvements in adherence are of little value unless they can also bring about
clinical benefit (Nieuwlaat et al., 2014). Ideally it would be informative to evaluate the impact
of the intervention on more concrete clinical outcomes such as hospitalisations, the
development of complications, or mortality but in the context of long-term conditions these
outcomes would require follow up times long beyond the constraints of a PhD timeframe.
The exploratory findings in relation to glycaemic and lipid control included in this study offer
further support for the effect of the intervention, provide insight into the practicalities of using
self-administered blood tests for research purposes, and justify additional studies that are
powered to measure these outcomes.

6.3.1.3 Medication-related problems, concerns and desire for information
Consistent with previous research, this study identified a significant reduction in the
proportion of participants reporting issues with their medication at four week follow up, as
well as a reduction in the average number of medication-related problems, concerns or
information needs reported. This was consistent with descriptions in the qualitative
interviews in which some participants reported their individual particular problems and
concerns being resolved through discussion with the pharmacist, some of which were not
captured in the quantitative questionnaire. However, at six-month follow up the proportion of
intervention group participants reporting issues with their medicines was on a par with the
control group. Previous research has identified the initiation of a new medicine as a time
when problems are particularly common (Barber et al., 2004). However, these findings
suggest that new issues may emerge over time and may need to be assessed and
addressed on a regular basis. This has been acknowledged in the Royal Pharmaceutical
Society’s recently published good practice guidance on medicines optimisation which states
that “the patient’s experience may change over time even if the medicines do not.” (Picton &
Wright, 2013, p.6). Participants in the qualitative interviews also seemed to recognise this
fact with some suggesting that it would be beneficial to be able to access this type of
consultation with a pharmacist when they felt a specific need arose. The existing Medicines
Use Review service provided within community pharmacy addresses some of this on-going
need in relation to medication-related problems but it is limited to certain target groups and is
not necessarily responsive to patients’ needs.
Interestingly, the proportion of patients reporting issues was higher in this study than
identified in some previous studies. Clifford et al. (2006), for example, found that problems
with a new medicine were reported in 23% and 34% of patients in the intervention and
control groups, respectively at follow up, about ten percentage points lower than the
proportions in each group in the MASE trial. Blenkinsopp et al. (2000) reported that
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medication problems were identified in 15 per cent of patients, although it was unclear what
types of problems this referred to. It is difficult to systematically compare between studies
due to variations in the methods, classifications and terminology used to measure
medication-related issues. For example, the study by Clifford and colleagues (2006) referred
to one new medicine, whereas in this study participants may have referred to problems
associated with multiple different medicines prescribed for either diabetes or lipid lowering,
increasing the overall number. A study of pharmaceutical intervention in elderly patients in
Northern Ireland asked patients if they were experiencing a similar range of problems as
used in the present study (e.g. difficulties swallowing medicines, opening containers,
unpleasant taste of medicines, confusion on when to take medicines, etc.) and found a
similar average number of problems at baseline, equivalent to just over one per person
(Sturgess et al., 2003). This study also found that pharmacist intervention reduced the mean
number of problems at follow up, while the number increased over time in the control group.
The majority of problems that participants were asked about in this study were low in
prevalence, and almost all showed non-significant trends in favour of the intervention group
at both follow up time points. However, there appears to be significant room for improvement
in respect of the most commonly experienced issue, identified by approximately 40% of
participants: the desire for more information about the effects of medicines. There was a
significant difference between groups on this particular item at four week follow up but 37%
of intervention group participants still reported an information gap, and by six month follow
up there was no difference between groups. Satisfaction with information was not measured
quantitatively but participants in qualitative interviews reported that they were generally
satisfied with the information they received from the pharmacist. However, a small number
reported that although they had learned something from the consultations, they ideally would
have liked more information. Additional research is needed to tease out exactly what kind of
additional information patients desire but anecdotal evidence suggests it reflects wider
concerns about long-term effects rather than specific side effects. Notably, the sample of
pharmacist’s consultation records that were analysed recorded a need for information about
medicines in four out of 31 consultations. This is comparable to the proportion of patients
who self-reported a desire for more information about how to take their medicines, although
there is no reference in this sample of records to the need for information about longer-term
effects.
Previous research has identified that patients’ information needs are not always fulfilled in
GP consultations and these findings provide support for this assertion (Lamberts, Bouvy, &
van Hulten, 2010). It is commonly suggested that pharmacists are well placed and have the
appropriate knowledge to address these knowledge gaps; however this has not always been
found to be the case. Bissell et al. (2008), for example, found that just one-third of their
sample of 49 participants who had taken part in an RCT of a medicines management service
reported that they had learned something new from the consultation. The current study
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suggests further work is needed to ensure pharmacists are providing patients with all the
information they would like.

6.3.1.4 Beliefs about medicines
There is a significant body of research supporting the theory that people’s beliefs about their
medicines influence their adherence to those medicines (Horne et al., 2013). It has been
argued that taking patients’ beliefs and concerns into account can help to enhance
adherence, and this proposition forms part of the theoretical basis for this intervention,
guided by Leventhal’s SRM and the NCF. Previous research by Clifford et al. (2006) found
that intervention group participants had significantly more positive beliefs about their
medicines than controls after a telephone-based pharmacist intervention. In this study, there
was some evidence of improvements in beliefs, in particular in the reduction of concerns,
among intervention participants compared to controls, but the differences were small, and
not statistically significant at six-month follow up. Both intervention and control group
participants in the MASE trial appeared to have more positive beliefs about their medicines
at the outset than those in the earlier research. The median control group NCD score was
3.5 in the study by Clifford et al. (2006), compared to a median of 5 in this trial. There are
several possible explanations for this discrepancy. Firstly, while the study by Clifford and
colleagues focussed on patients prescribed a new medicine, the MASE trial included
participants who were already established on their medication. It may be that those patients
who were less positively disposed towards their medications were less likely to have
persisted with them and therefore were not included in the trial. Non-persistence has been
identified as a particularly common problem with lipid-lowering drugs (Avorn et al., 1998).
However, median NCD scores in the current practice arm of the NMS study ranged from 3 in
hypertensive patients to 6 in patients with type 2 diabetes, suggesting that variation between
therapeutic areas may also be relevant (Elliott et al., 2014). Furthermore, the NMS study
found little difference between treatment groups in overall beliefs about their medicines at
follow up. There is some evidence that beliefs about medicines are linked to the reasons for
non-adherence. For example deVries et al. (2014) found that patients who reported being
adherent or unintentionally non-adherent both had a positive NCD, while those who were
intentionally non-adherent to blood pressure- and lipid-lowering drugs had concerns that
outweighed their necessity beliefs. Almost three quarters of the reasons given for nonadherence in this study were unintentional. Furthermore, of a random sample of data from
31 consultations recorded by the pharmacist, just three were recorded as having negative
feelings about their medicines.
Qualitative interview data also helps to contextualises these findings. The majority of
interviewees reported that they had been taking their prescribed medication for several
years, had accepted the need for it and simply had those beliefs reinforced by the
pharmacist. However, a smaller number reported that their concerns about potential side
effects, interactions and longer-term risks had been reduced after the intervention and one

208

Chapter Six

Discussion

participant reported better adherence as a result. However, concerns about the long-term
impact of their medicines did remain for some participants.

6.3.1.5 Health service use
There were no differences in the self-reported use of any healthcare services between
groups or time points in this study. Given the long-term nature of the conditions in this study,
such a finding is not surprising. Potential benefits in terms of health care use may take a
long time to become apparent. This finding is also consistent with other research. A recent
review of adherence interventions provided by pharmacists or doctors reported that of
nineteen studies reporting on patients’ resource utilisation, the majority observed no
changes (Andersson et al., 2014). The evaluation of the NMS instead used economic
modelling to extrapolate the likely health impact of non-adherence and determined that the
intervention was cost effective on this basis (Elliott et al., 2014). While the findings showed
no change in relation to health service use, this remains an important observation in the
short-term. Some studies have found unanticipated increases in the use of other health
services following intervention. Holland et al. (2005), for example, found home medication
reviews with elderly patients increased hospital admissions and GP home visits. A qualitative
study conducted alongside the trial concluded that advice given without consideration of the
patients’ needs or wishes had the potential to undermine their individual healthcare regimens
(Salter et al., 2007). The analysis of randomly selected consultation records in this study
suggests that a recommendation for the patient to contact their GP or prescriber was a
common outcome of the MASE consultations, occurring in a third of these cases. The
reasons for referral included an overdue check up or blood test, a suggested change in
formulation or a need to address side effects. The intervention could in theory, therefore,
increase GP workloads. However, these referrals rarely related to urgent matters and notes
from follow-up consultations suggest that the majority of patients had elected to wait until
they had a routine appointment for some other reason.

6.3.1.6 Patients’ satisfaction with the intervention
Despite the preponderance of intervention studies internationally, there are relatively few
published papers exploring patients’ views about, and satisfaction with, pharmacy-based
intervention services. However, it is increasingly acknowledged that exploring patients’
perspectives can help to improve the quality of care provided and identify potential areas for
improvement (Horvat & Kos, 2010; Traverso et al., 2007). Both quantitative and qualitative
methods were used in this study to understand patients’ views of the service. The
quantitative questionnaire was designed to assess how well patients rated specific aspects
of the service, while the qualitative findings offered additional depth and helped explain
these results. The findings are largely consistent with other studies looking at patients’
perspectives on pharmacist intervention.
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High rates of intervention completion in this study indicated that the service was acceptable
to patients. Data collected on patients’ perspectives support this view. The findings show
that participants were generally satisfied. The vast majority of patients agreed that they were
satisfied with the service overall, although a tiny minority did express some dissatisfaction.
This finding was similar to that reported on a similar question about overall satisfaction with a
UK pharmacy medicines management service by Tinelli et al. (2011), although the
proportion of patients who were unsure or dissatisfied was somewhat higher in that study
(15.5% vs 8.2%). A follow-up qualitative exploration of patients’ perspectives in that study
also reported a small number of extremely negative responses from participants who thought
the medicines management service was a waste of time or was not useful in their
circumstances. While, the majority of participants expressed ambivalent views about the
service, they reported that more patients were cautiously positive rather than negative about
the service.
Patients’ positive appraisal of the service in the present study was reflected in the finding
that the majority would happily recommend the medicines advice service to someone else in
a similar position. Similarly, in a study of home medication reviews in Australia, Carter et al.
(2012) found that the vast majority of participants were satisfied with their experience and
would recommend the service to others.
A review of measures of patient satisfaction with community pharmacy services found that
patients were usually very highly satisfied with interventions delivered (Naik Panvelkar,
Saini, & Armour, 2009). However, a review of adherence support delivered by doctors or
pharmacists found that satisfaction increased as a result of intervention in just over half of
sixteen included studies (Andersson et al., 2014). A review by Blalock et al. (2013) in the US
also found varied outcomes reporting that of 12 satisfaction outcomes measured in two
studies, there were significant between group differences on just four. These findings may
be explained by high rates of satisfaction with community pharmacy services in general.
Tinelli et al. (2007), for example, reported that most participants were already satisfied with
the service they received from their pharmacy before the introduction of a medicines
management service. Blenkinsopp et al. (2000) also found that patient satisfaction was high
prior to intervention but it was further improved at follow up. The MASE trial did not look at
changes in satisfaction with care before or after intervention and could not determine
differences between groups as the satisfaction questions were directed only at those who
had experienced the intervention. In the mail order context where the majority of patients are
unlikely to have had any contact with the pharmacist we determined it was inappropriate to
seek feedback from these patients.
Satisfaction surveys within healthcare are often criticised for generating high levels of patient
satisfaction, with little variation in response (Collins et al., 2011). Although satisfaction is
identified as an indicator of service quality, ratings of satisfaction likely reflect a combination
of patients’ preferences and personal characteristics and their expectations, as well as their
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actual experience of care (Larson, Rovers, & MacKeigan, 2002). One explanation posited for
high levels of satisfaction with pharmacists often observed relates to low expectations.
However, Kassam et al. (2012) surveyed patients about both their expectations of any
pharmacy and their actual experience at one pharmacy and found that although almost all
individual items were rated positively, patient’s actual experiences were rated significantly
lower than their expectations of any pharmacy. Furthermore, patients’ views on the
professional competence of pharmacists, demonstrated in both quantitative and qualitative
evaluation in the present study, seem to suggest that expectations of the profession were
not particularly low.
Other suggestions put forward to explain the prevalence of high satisfaction rates in surveys
of pharmacist intervention relate to the specific measures used, many of which are
developed ad-hoc to suit the individual service (Naik Panvelkar, Saini, & Armour, 2009). In
this study no suitable standardised or validated measure was identified and so we opted to
modify an existing measure (MISS-21), originally designed to assess satisfaction with
doctor’s consultations, alongside some additional study specific questions. Although this
adaptation has not been validated, it showed good internal consistency in this sample and,
as has been recommended, open-ended questions were included to give participants an
opportunity to comment further (Coulter, Fitzpatrick, & Cornwell, 2009). Riiskjær et al. (2012)
reports that the likelihood of patients adding additional comments on a questionnaire is
highest amongst those who are most and least satisfied. They suggest that patients tend
only to provide criticism of a service when they can target their criticism very specifically.
However, the responses to open-ended questions in the current study were largely positive,
providing further indication that satisfaction was high.
One further explanation posited for the frequently observed high rates of satisfaction with
pharmacists relates to selection bias. In many community pharmacy studies pharmacists are
responsible for patient recruitment, which could bias the outcomes (Stewart et al., 2008).
This was not the case in the current study. There could however be some element of nonresponse bias. Some research has identified that non-responders tend to be less satisfied
with care provided (Wensing & Elwyn, 2003). Participants who did not complete the
intervention were considered as withdrawals in this study and did not provide follow up data.
One final explanation is simply that it is possible that high scores are an accurate reflection
of patients’ satisfaction (Horvat & Kos, 2010). While there are acknowledged limitations in
the tool used to measure satisfaction in this study, the information provided in open-ended
questions and qualitative interviews offers support for the broad validity of these findings.
Furthermore these additional accounts can offer a more nuanced understanding and
explanation of the quantitative ratings observed, as well as highlighting which outcomes are
most important to patients.
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6.3.1.7 Additional patient-centred outcomes
In reference to MURs, Latif et al. (2013) observed that despite positive feedback from
patients, there was little evidence of substantial changes or complex concerns being
addressed. This raises a question about the value of different outcomes to researchers,
health service providers and patients, and about what is considered a successful outcome.
Is there value in providing patients with a positive experience without necessarily bringing
about immediate or significant change? While the MASE study did show evidence of
behaviour and attitude changes, and trends towards improved outcomes, one of the most
common benefits identified by participants in qualitative interviews was a feeling of being
reassured and more confident about their medicines following their consultations. This
finding is reinforced by very similar observations in many studies that that have explored
patients’ perspectives on pharmacist-led interventions (Guerreiro, Cantrill, & Martins, 2010).
Patient interviews in a study by Latif et al. (2013) identified MURs as an opportunity to obtain
useful reassurance about medicines and provided confidence that they were doing the right
thing. Bissell et al. (2008) reported that participants in the MEDMAN study indicated that just
the idea that a health professional was taking an interest offered positive reassurance,
echoing some accounts from participants in the MASE trial. Recipients of an Australian
home medication review service also reported that this pharmacist-led service gave them
peace of mind about their medication regimens (White, Klinner, & Carter, 2012).
These findings suggest that a patient-centred approach to identifying outcomes of
intervention is required alongside patient-centeredness in the delivery of the intervention.
Evaluation research has traditionally focused on more concrete clinical and cost outcomes,
which tend to be of interest to health service providers. However, there is increasing
emphasis on patients’ perspectives, for example, with the development of patient reported
outcome measures (PROMs). These types of outcomes are not necessarily unrelated. For
example, feeling confident about aspects of healthcare has been identified as an important
factor in determining patients’ level of satisfaction in other areas of healthcare provision
(Collins & O’Cathain, 2003). Furthermore, research has established a relationship between
patient satisfaction and health-related behaviour, with satisfied patients more likely to adhere
with health care regimens (Sherbourne et al., 1992). A recent Cochrane review on safe and
effective use of medicines emphasized the necessity of considering interventions beyond the
narrow scope of adherence and clinical outcomes and not to ignore broader aims which may
promote informed or shared decision-making, improve medication awareness, or improve
support for medicines use (Ryan et al., 2014). The Medicines Advice Service intervention
appears to satisfy the need to address both the outcomes of interest to policy makers and
practitioners, as well as those of most importance to patients.

6.3.2

Design and delivery of the intervention – explaining the impact

The individualised and multi-dimensional nature of the intervention makes it challenging to
identify and quantify exactly how and why the service was effective in changing behaviour.
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This section offers a discussion of the design and delivery of the intervention in practice with
a view to teasing out some of the factors that may have influenced and help to explain the
outcomes, and identifying possible areas where improvements could be made.

6.3.2.1 Tailored approach
Adherence is a complex behaviour with many possible causes and many possible solutions.
The most significant factor in the success of the intervention, therefore, is likely to have been
the tailored, personalised nature of the service. Both the patient interview data and the
sample of pharmacy consultation records presented in the preceding chapters give an
indication of the variety of problems, concerns and queries elicited from patients in
consultations with the pharmacist. This range of topics addressed in different consultations
further demonstrates that the information, advice and suggestions provided were largely
responsive to the individuals’ needs and wishes, as the intervention intended. Blenkinsopp et
al. (2000) contended that the success of their intervention could in part be attributed to the
tailored nature of information giving and its potential to empower patients to share their
personal concerns and questions. A review of pharmacy-based interventions in type two
diabetes by the same authors identified elicitation and discussion of patient beliefs and
attitudes about their condition and treatment, and discussion of how patients are using their
medicines as intervention components which seemed to contribute to effectiveness
(Blenkinsopp & Hassey, 2005). Collins and O’Cathain (2003) found that when distinguishing
between being very satisfied as opposed to satisfied with a healthcare service patients
highlighted the importance of an individualised and personal approach, where the
professional attempted to understand their experiences.
Previous research has found that unsolicited advice, or information given without first
eliciting the patients’ perspective, is often resisted or rejected by patients and can have
detrimental effects. Salter et al. (2007) cautioned that pharmacists need to be wary of giving
information when patients have not requested it, as such advice may have the potential to
undermine patients’ assumed competence, and lead to uncertainty and loss of confidence.
Latif et al. (2013) observed that patients participating in MURs showed no indication of
viewing the consultation as an opportunity to discuss their own beliefs or concerns about
medicines. In that study, the researchers attributed missed opportunities to address
particular concerns about medicines to the closed question format and standardised way
that questions were asked. Effective tailored interventions are influenced by individual
pharmacists’ communication skills, and their ability to establish a collaborative relationship
and encourage open communication. Patients who participated in the MASE qualitative
interviews frequently commented on the intervention pharmacist’s interpersonal manner,
finding him approachable and helpful. Lending further support to these perceptions, the
proportion of patients reporting non-adherence in consultation with the pharmacist
(according to a small sample of records) was similar to that reported on self-report
questionnaires returned to the university. This further indicates that the pharmacist appears
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to have successfully created a non-judgemental and supportive environment in which
patients felt comfortable discussing non-adherence issues and this is likely to have helped in
identifying solutions and facilitating reported behaviour changes. In contrast, Blenkinsopp et
al. (2000) reported that adherence reported to the pharmacist was consistently higher
compared to questionnaire responses.
Tailoring has been identified as important in print and written materials as well as in verbal
communications. Meta-analyses have found that tailored educational messages are more
effective than generic education in improving a range of health behaviours including, for
example, screening behaviour, smoking cessation or dietary change (Eyles & Mhurchu,
2009; Noar, Benac, & Harris, 2007). In addition, a recent RCT concluded that health
information materials tailored using a computer-based assessment significantly improved
persistence and adherence to contraceptive methods (Garbers et al., 2012). Focus groups
with patients in the UK and Australia exploring attitudes towards tailored medicines
information leaflets suggest that the more individualised and personalised the information
the better (Dickinson et al., 2013). Patients in that study indicated that they would particularly
value written information combined with verbal communication with a healthcare
professional. Although there is increasing recognition of the benefits of personalised
approaches, a recent review of adherence interventions found that less than half of the
included interventions from the previous 15 years were tailored to individual needs, and
recommended greater uptake of this approach in future interventions (Andersson et al.,
2014).
Although both the content of the telephone consultations and written information in this
intervention were tailored to the patients’ individual needs, there are potential opportunities
for further personalising the intervention to enhance its person-centredness. For example,
there may be advantages, in respect of patient preferences, as well as efficacy and cost, in
tailoring the number of telephone calls or the inclusion of written elements, such as the
medicines reminder chart, according to patient need. Incorporating selection criteria based
on individuals’ self-identified needs rather than particular therapeutic or disease groups
could also make the intervention more person-centred.

6.3.2.2 Delivered by a pharmacist
Babinec and colleagues (2010) suggest that the success of interventions to improve
patients’ adherence behaviours are dependent not only on the content and quality of
interaction, but also on what patients understand and expect from pharmacists. The
qualitative interviews in this study offer additional evidence on patients’ perceptions of
pharmacists, their expectations of the pharmacist’s role within healthcare provision, and
corresponding beliefs about the type of issues pharmacists could potentially help to address.
These findings were largely consistent with previous research. On the one hand, many
studies have reported that patients have trust in pharmacists’ knowledge, and report being
comfortable talking to a pharmacist (Latif, Boardman, & Pollock, 2013; Stewart et al., 2008).
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Research carried out on behalf of the Department of Health in 2008 found that the public had
an expectation that pharmacists would be able to provide reliable and good quality advice;
however, they found that there was uncertainty about how well, and in what exactly,
pharmacists were trained (Continental Research, 2008). In general, the principal role of a
pharmacist tends still to be perceived as the supply of medicines, with a secondary role in
dealing with minor ailments and providing advice (Gidman & Cowley, 2013). Pharmacists
tend to be seen as subordinate to doctors, with little authority or influence over prescriptions,
and no access to medical records or test results; thereby offering an incomplete service
compared to general practice (Gidman & Cowley, 2013; Latif, Boardman, & Pollock, 2013).
However, participants in this and other studies have also identified some advantages of a
pharmacist over other healthcare professionals. For example, in this study the pharmacist
was seen as having a more objective perspective than the prescriber and a broader overall
picture of medications potentially prescribed by multiple specialists. White et al. (2012)
similarly reported that patients appreciated an external second opinion provided by an
intervention pharmacist.
Most studies have found, however, that in spite of high levels of satisfaction with pharmacist
consultations and trust in pharmacists, most patients would still choose to consult their
doctor over a pharmacist if given the choice (Stewart et al., 2008). This has been found to be
particularly true of older people and those with serious and long-standing health problems
(Gidman & Cowley, 2013). In spite of the largely positive views of both the pharmacist’s
expertise and interpersonal skills expressed in this study, and indeed the benefits and
outcomes described, perceptions of the nature of problems considered suited to pharmacist
intervention reflected similar attitudes towards pharmacists’ role within a hierarchy of
healthcare authority. In this trial participants appeared to distinguish between certain issues
suited to discussion with a pharmacist. These were generally considered to be minor, nonurgent issues that were not significant enough to warrant speaking to a GP about but could
be bothersome nevertheless. Similarly, Latif et al. (2013) observed that patients taking part
in MURs felt that pharmacists could only address ‘minor’ issues related to medication taking.
However, this is not necessarily problematic. These findings suggest that this type of service
can serve to complement existing GP services by addressing an unmet need, filling a gap in
addressing concerns that the GP does not have time to discuss. Although these ‘minor’
issues may not have been attributed great significance amongst patients in this study, or
indeed amongst previous researchers, the findings suggest that they can impact on
behaviour and that addressing them can give patients greater confidence in their medication
taking.
Although not one of the aims of the study, interventions such as this may in themselves play
a role in changing patients’ perceptions of pharmacists and their role within healthcare
provision. As people accrue more experience consulting pharmacists, and perhaps begin to
establish a relationship and trust similar to that often already established with their doctor,
their understanding of the expertise and capabilities of pharmacists, and their attitudes
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towards the role of pharmacists may begin to change. Participants in this study reported
increased awareness of the possibility of contacting a pharmacist in the future and felt
reassured knowing that they could do so. Similarly, Bissell et al. (2008) reported that
although they did not necessarily benefit from consultations patients appreciated that they
could go back to the pharmacist if they needed advice in the future and were more aware of
the medication-related skills of community pharmacists. In contrast, however, Latif et al.
(2013) who studied MURs in community pharmacy using both observation and patient
interviews reported that the experience of an MUR did not notably change patients’ attitudes
towards the pharmacist or their views of their role and the services they offered. It is possible
this discrepancy in findings may be related to the consultation skills of individual
pharmacists. In the current study the pharmacist was described as approachable, easy to
talk to, and interested in helping.
Blalock et al. (2013) suggests that patients who do not expect to be offered additional
support may be less receptive to it, due to a lack of understanding about the purpose of any
new service and how they might benefit. Petty et al. (2003) reported that in focus groups
about patient’s views on pharmacists’ medication review clinics within general practice,
some patients were not familiar with pharmacists performing clinical reviews and found it
difficult to foresee the benefits of such a medication review. Similarly Latif et al. (2013) found
that patients had limited awareness and expectations of what could potentially be achieved
in an MUR, influenced by their views of the pharmacist’s subordinate position and limited
influence within the healthcare hierarchy. Some patients viewed pharmacist consultations
simply as a monitoring exercise required of the pharmacist, or were suspicious about their
purpose (Latif, Boardman, & Pollock, 2013; Petty et al., 2003). Studies have found that
patients have a preference for, and are more willing to use, services that they are familiar
with, both in terms of experience, and to a lesser extent awareness (Carter, Chen, & White,
2012; Gidman & Cowley, 2013). However, research suggests that patients are prepared to
moderate their views about the value of pharmacists when they find out more about how the
pharmacist’s expertise could be beneficial to them (Twigg et al., 2013).
Patients using mail order pharmacy may arguably have even less experience of interacting
with a pharmacist, than those obtaining their medicines through a bricks and mortar
community pharmacy, and therefore greater effort may be needed to educate patients about
what types of problems pharmacists are qualified to address. Market research carried out on
behalf of the Department of Health found that use of a pharmacist for advice in the UK was
driven by either experience or public communication campaigns (Continental Research,
2008). The way in which pharmacy services are introduced and communicated to patients is
likely also important in determining attitudes towards them. Some studies have found, for
example, that patients have low expectations of personal benefit after being given a
description of a pharmacist-led service, in marked contrast to positive evaluations of the
service amongst those who had received it (Carter, Chen, & White, 2012). This may be
reflected in participants’ motives for taking part, described in the current and other studies,
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as being primarily to assist the pharmacist and/or researchers (Latif, Boardman, & Pollock,
2013; Petty et al., 2003).
Several studies have indicated that patients may be more willing to engage with pharmacyled services and accept pharmacists’ advice if they are referred or sanctioned by their doctor
(Latif, Boardman, & Pollock, 2013; Twigg et al., 2013). Many researchers have identified
concerns amongst patients about how such a service might impact on their relationship with
their doctor. A study of a home medication review service in Australia, for example, in which
the pharmacist sent a report to the patients’ GP after the review, found that there was a
commonly held fear amongst patients who had not received the service that GPs may be
upset by, and not like to accept, medication recommendations made by pharmacists (White,
Klinner, & Carter, 2012). However, in practice patients who received the service perceived it
as a conduit to improving relationships between doctors and pharmacists. In a study of a UK
community pharmacy medicines management service, some participants were comfortable
about a pharmacist making recommendations to their doctor but a larger proportion had
reservations about their qualification to do so (Bissell et al., 2008). In the MASE study, the
pharmacist sometimes recommended the patient speak to their doctor about a particular
issue, for example about a change in medication to reduce side effects, or about overdue
check-ups or blood tests, but did not contact the GP directly on their behalf. It was up to the
patient to contact their prescriber with the recommendation if they wished. Few participants
in qualitative interviews appeared to have considered it necessary or useful to discuss their
pharmacist consultations with their GP. However, one was surprised that the GP had not
been informed of the service. A more collaborative approach, involving the patient’s GP
more directly in this study may have encouraged participants to view it as an extension of
their usual GP care rather than a limited independent service (Twigg et al. 2015). This could
also have allowed the pharmacist to make recommendations directly to the doctor rather
than relying on the patient to communicate suggestions. This approach requires
considerable extra resource and communication to build good relationships. The relationship
between the pharmacist and the prescriber is considered to be critical to the acceptance of
pharmacist’s recommendations (Blenkinsopp, Bond, & Raynor, 2012).
There has been widespread support for better integration and coordination between other
extended pharmacist services and primary care services, in particular general practice
(Gidman & Cowley, 2013). Participants in a study by Twigg et al. (2013) perceived
pharmacists as offering isolated and sometimes duplicating interventions, and advocated
more ‘joined up care’. More visible collaboration with GPs is considered fundamental for
patients to feel comfortable with medicine management services delivered from community
pharmacies (Latif, Boardman, & Pollock, 2013). Elliott et al. (2014) posited that the NMS’s
lack of integration in the care pathway has the potential to cause confusion for patients. On
the whole participants in the present study did not express concerns about the isolation of
the service from other health professionals, however, one participant interviewed had
received contradictory advice from the pharmacist and her doctor and was unsure whose
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advice she should follow. Interestingly, Stewart et al. (2008) found that only just over a third
of participants agreed that they would be more likely to do what their doctor advised rather
than a pharmacist prescriber. Whether this may apply to consultations with a pharmacist
who was not involved in prescribing is unknown; it is possible that pharmacists who can
prescribe may be viewed as higher up the healthcare ladder compared to those who are not
qualified to do so. Regardless, such circumstances may have the potential to increase rather
than reduce patient concerns.

6.3.2.3 Telephone delivery
In addition to the person or professional delivering the intervention the method or mode of
delivery is also likely to have an important influence on its effectiveness. The findings in this
study indicate that this type of service can be delivered via telephone without compromising
effectiveness or patient experience. Previous research has shown varying outcomes in
respect of telephone delivery. Cutrona et al. (2010), for example, reviewed modes of delivery
of cardiovascular medication adherence interventions and found that five out of eight
telephone delivered interventions showed non-significant improvements, while one showed a
significant improvement. The details of the interventions including the person delivering it
and the frequency and intensity of intervention varied considerably. Of the two delivered by
pharmacists, one showed a significant improvement and one did not. Another recent review
of telephone-based motivational-interviewing adherence interventions found similarly mixed
but promising evidence in support of telephone delivery, although these interventions were
typically delivered by nurses or trained health educators (Teeter & Kavookjian, 2014). A
telephone intervention delivered to patients of an outpatient clinic in Hong Kong on
polypharmacy was found to improve medication adherence, reduce mortality, and reduce
use of hospital resources over a two year follow up (Wu et al., 2006).
The use of the telephone to deliver the intervention was rarely brought up spontaneously by
participants in qualitative interviews for this study, suggesting that it was not considered an
important factor for this group of patients. The use of telephone is increasingly becoming a
routine aspect of healthcare provision. Between 1995 and 2008 the proportion of GP
consultations taking place by telephone increased from 3% to 12% (Hippisley-Cox &
Vinogradova, 2009). Moreover, as mail order pharmacy users, many of the participants in
this study were already accustomed to using the telephone to communicate with the
pharmacy in normal practice anyway.
Telephone consultations offer convenience and flexibility, and participants in this study
frequently contrasted the ease of accessing and arranging appointments with their GP
practices. Participants in a US telephone-based medication therapy management service
also identified the telephone as a convenient way to speak to a pharmacist (Moczygemba et
al., 2010). A study of Dutch pharmacies that were experiencing difficulties with the
implementation of patient education activities cited the three most frequent reasons for
difficulties as being lack of privacy, increasing waiting times for other patients, and perceived
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time pressures on pharmacy employees (Pronk et al., 2003). Provision of consultations by
telephone may help to alleviate all three of these concerns.
Research has frequently cited concerns about privacy as a deterrent to participating in
pharmacy services (Krska & Morecroft, 2010). Even pharmacies with consultation rooms
were not considered appropriate locations for many patients as they are often associated
with drug misusers receiving methadone, or are limited in space (Gidman & Cowley, 2013;
Twigg et al., 2013). Telephone consultations may offer greater privacy than a busy local
pharmacy. Almost 87% of participants in this study reported that they felt free to talk to the
pharmacist about private matters, and just two per cent reported that they felt embarrassed
talking to the pharmacist. This is considerably better than found in other studies. For
example, Stewart at al. (2008) reported that just over half of participants agreed that they
would find it difficult to talk to a pharmacist prescriber about private things. Furthermore, a
small number of participants in the MASE qualitative interviews mentioned that telephone
contact offered a sense of anonymity that may make patients more at ease talking about
confidential issues or questioning advice given by other professionals.
Some studies of public perceptions also suggest that the busy environment of a local
pharmacy, with visible patients waiting for attention, and multiple demands on pharmacists
time also support patients’ views that pharmacists’ primary role is supplying medicines and
discourage them from seeking and using more individual and advanced services (Twigg et
al., 2013). By contrast, participants in this study appeared to feel that the pharmacist had
ample time to talk and did not observe any competing demands on his time.
One final factor that has arisen in other studies of public perceptions of additional services
provided in pharmacy settings, but did not feature in the qualitative interviews in this study,
relates to the commercial interests of pharmacies. The overt retail context of community
pharmacies appears to undermine both patients’ and doctors’ confidence in the credibility of
pharmacists’ advice (Gidman & Cowley, 2013). Outside of the context of a shop environment
patients using mail order pharmacy may have fewer concerns about the integrity of advice
provided by pharmacists.

6.3.2.4 Written intervention components
The provision of a written summary and a medicines reminder chart was intended to improve
the efficacy and sustainability of the intervention by providing an additional re-iteration and
reference of the key points from telephone consultations and clarification of the patient’s
medication regimen. Studies have shown some support for the provision of written
information in addition to, or over, verbal information alone (Schaffer & Tian, 2004; Segador
et al., 2005). However, these studies tested standardised information or instructions in the
form of audio recordings or verbal instruction, and written information booklets. Our study
design did not allow us to distinguish the incremental effect of including tailored written
information over telephone consultations alone; however, both quantitative and qualitative
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data offers insight into patients’ perspectives on the usefulness and use of these additional
elements. In line with previous findings, the general consensus was that the written
information was of secondary importance compared to telephone consultations with the
pharmacist (Raynor et al., 2007). However, it was generally seen as a useful addition. The
need to record a summary of the consultation for the letter may also have prompted the
pharmacist to sum up and agree the key points with the patient during their telephone
consultation. Elliott et al. (2014) noted that pharmacists conducting NMS consultations did
not routinely summarise what had been discussed in the consultation or check the patient’s
understanding of advice or information provided, and this may have been advantageous in
the current study.
Perceptions of the medicines reminder chart were mixed. Although many participants felt
that they had no need for the chart, almost a third reported using it regularly to help them
take their medicines. This is a considerable proportion given that one might assume that the
majority of these patients already had an established routine for taking their medication.
Previous studies have found that similar medication charts, sometimes including pictorial
information as well as or in place of words, were effective in improving adherence and health
outcomes (Zullig et al., 2014). This approach has often been targeted at patients with low
health literacy levels. There was some indication in the survey data that patients who were
older, taking more medications and in poorer health benefitted more from the addition of
written intervention components. A study of cognitive adherence aids found that the
combination of medication chart and pill box improved adherence amongst those classified
as older-old but not amongst those in the younger-old category, whose adherence was
already very high (Park et al., 1992).
One participant in the qualitative interviews also queried the name of the chart, identifying
that its usefulness as a reminder was limited and depended on the individual remembering
to look at it. Participants did however identify other important uses for the chart. Several
reported finding it helpful to have a formal list of all their medications together in one place.
Some patients reported showing the chart to other healthcare professionals, whilst others
gave it to family members in case anything happened to them. Barber and colleagues (2014)
recently developed and tested the concept of a medication passport in which patients could
themselves record details of their medicines and related information. Patients in their study
found the passport a useful point of reference, which could help to facilitate dialogue about
medicines between healthcare professionals, carers and patients. A small number of
participants in that study thought that a regularly updated list of medicines from the
pharmacy may be more useful, especially when medicines change regularly. These findings
offer further support for the usefulness of a medicines reminder chart or similar.
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6.3.2.5 Targeting of the intervention
Some examination of the role of the choice of therapeutic groups and the relatively
untargeted nature of the intervention is also warranted in order to better understand the
outcomes and the process by which they were achieved.
The Medicines Advice Service was designed to be modifiable to support patients prescribed
medication(s) for any long-term condition and, for this study, was adapted for
hyperlipidaemia and type 2 diabetes. Non-adherence and the reasons for it may vary
between treatments or conditions, and may require different solutions. It is possible therefore
that the efficacy of the intervention may vary from one condition to another, although the
tailored nature of the intervention should make it adaptable for a range of circumstances.
The proof-of-concept work on which the medicines advice service intervention was based,
and its subsequent application within the NMS, have also targeted a range of different
conditions and suggest that this approach could be effectively applied in other therapeutic
areas. The evaluation of the NMS found that in spite of differences in baseline adherence
the size of the effect was relatively consistent across therapeutic groups (Elliott et al., 2014).
Both the self-report and refill adherence rates in this study indicate that adherence was
poorer for diabetes medications compared to lipid-regulating medications. Exploratory
subgroup analysis suggested that the intervention effect may be stronger in patients
prescribed medication for diabetes only, or anti-diabetic and lipid-lowering medication,
compared to medication for lipid-lowering only; however, the sample numbers were too
imbalanced to draw strong conclusions and further research is needed. Both safety and
cost-effectiveness of this approach should also be determined before recommending wider
implementation and expansion to other therapeutic areas.
Aside from specifying the intended therapeutic groups, the study did not attempt to identify
and target patients based on other characteristics such as baseline adherence or selfreported problems or concerns. Although approaches that target patients with identified
issues may be more resource-efficient and have larger effect sizes there are also good
arguments for an untargeted approach (Cutrona et al., 2012). The best methods of
identifying those who would benefit most are still unknown. Patients may not themselves
always recognise medication-related problems and such issues may only become apparent
through discussion within a pharmacist consultation (Tinelli, Blenkinsopp, & Bond, 2011).
Furthermore, an untargeted approach may also prevent issues arising that have not yet
become problematic. The tailored nature of the intervention should ensure that it appeals to
a broad range of patients’ individual needs. Both quantitative and qualitative data in this
study suggested that these arguments are valid. Subgroup analysis suggested that the
intervention was beneficial not only to those who were non-adherent at baseline but may
also have been effective in preventing people from becoming non-adherent. Interview data
indicated that some participants resolved issues that they had not previously identified or
thought possible to solve. However, qualitative data also provided some contrasting views
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that the intervention would be most effective where a need was identified. One of the most
common suggestions for future development or improvement of the service amongst
interview participants was to make the service available on an as needed basis, where
patients could request a consultation as and when they felt they would benefit. Some
participants felt that the untargeted nature of the intervention meant that it was a matter of
chance whether or not they had something that would be beneficial to discuss with the
pharmacist. Twenty per cent of participants in the survey reported that they were not sure
that the pharmacist’s advice was worth the trouble it takes. The qualitative data suggests this
is because they felt no need for intervention in their current circumstances, although most
participants in interviews could envisage future scenarios where such a service may be
beneficial. In the interim between the completion of data collection and the reporting of
findings, the pharmacy have offered the Medicines Advice Service in their marketing
materials and continued to provide the service to patients on request. If the service were to
continue to be targeted based on patient-identified need in the longer term, in light of the
general public perceptions of pharmacists described above, more work is likely needed to
identify how best to communicate the potential benefits of the service. There is also potential
to identify non-adherent patients using pharmacy dispensing data; however, such an
approach seems at odds with the patient-centred nature of the intervention, and may
introduce missed opportunities to prevent non-adherence occurring in the first place.

6.3.2.6 Intervention content and delivery
While participants’ accounts of their consultations give some insight into the content of the
intervention, pharmacists’ records can supply additional data about what information and
advice was given, how it was tailored and delivered, and what the outcomes were.
Unfortunately, it was not technically possible to automatically export the data collected from
the pharmacy’s internal database for analysis as originally intended in this study, and
manual extraction of all records was not feasible within the time constrains of the PhD.
Therefore a sample of ten per cent of completed consultations were extracted for exploratory
analysis. Although data from pharmacist consultations were limited to a small sample size,
records were randomly selected for analysis and included a broad sample from the entire
period of intervention delivery, which should provide a representative indication of the
intervention content. A broader analysis of a larger sample may offer more insight, as would
an assessment of the accuracy and completeness of the data captured by the pharmacist
compared to audio recordings.
According to the sampled consultation records, the most common types of information or
advice provided by the pharmacist in the first consultation related to what each medicine was
for, the timing of doses, and discussion of daily routines as a strategy to remember to take
medicines. Insel Collins and Cole (2005) found that assisting patients to identify individually
tailored cues specific to the needs, context and routine of each individual (e.g. storing
medicines in a place the individual routinely goes, such as beside the coffee pot, to provide a
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visual cue) helped to improve medication adherence in a pre-post test intervention. Cue
creation is one of several types of potential resilience strategies identified by Furniss et al.
(2014) in relation to medication adherence. This approach may help to support prospective
memory and is consistent with the findings from the patient questionnaire in which the
majority of non-adherence was unintentional, as well as the most common reason recorded
by the pharmacist, which was forgetting.
In the records sampled, the pharmacist recorded no new problems or concerns at the follow
up telephone consultations. Calls were considerably shorter at the follow up consultation,
averaging five minutes compared to sixteen minutes in the initial consultation. These findings
suggest that much of the intervention effect may be the result of the first telephone call.
However, most patients, according to these records, received at least some additional
information or advice, and there was a wide range in the length of follow up calls from just
under one minute to more than thirty. Clearly therefore some participants did still require,
and may have benefitted, from more detailed discussion with the pharmacist in the follow up
consultation. There may, therefore, be some argument for leaving the number of follow up
consultations at the discretion of the pharmacist and/or the patient.
The length of the pharmacist consultations in this study were slightly longer than in some
similar studies with equal effectiveness (Blenkinsopp et al., 2000; Clifford et al., 2006). This
is an important consideration, with consequences for the cost effectiveness of the
intervention, and in light of research on pharmacists’ perceptions of escalating workloads,
increasing stress and decreasing job satisfaction (Cowley & Gidman, 2011). However, the
Medicines Advice Service remains a relatively simple and brief intervention, especially when
compared to alternative approaches such as home medication reviews, which are
considerably more time consuming. Furthermore, the IT system developed to support the
intervention in the MASE study may well have reduced the amount of administration time
required. Finally, the time taken to deliver the intervention became shorter over time,
indicating that the pharmacist was quicker as he became more comfortable and experienced
in speaking to patients. Although it is possible that fatigue may also have been a factor,
neither the interview data nor the consultation records suggested this was an issue.

6.4

Strengths and Limitations

The MASE trial employed robust methods to build on previous work in this field and address
some common limitations in adherence research. Strengths included the adoption of a mixed
methods RCT design including both quantitative and qualitative data collection and analysis,
the inclusion of objective outcome measures in addition to a validated self-report measure,
the successful implementation and delivery of a tailored patient-centred intervention, and
attention to patients’ perspectives on the intervention. The relatively large sample size, and
good retention over six month follow up are also improvements on many previous adherence
trials and add to the strength of the findings. Notwithstanding these strengths, there are
some potential limitations that should be considered when interpreting the findings. These
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include the generalizability of the findings to other contexts and populations, the absence of
blinding to group allocation, loss to follow up, and the absence of cost-effectiveness
analysis. The following sections offer a more in-depth critical appraisal of the various
methodological strengths and limitations in this research.

6.4.1

Multi-method study design

Although there has been increasing support for mixed methods studies in evaluation
research, randomised controlled trials including qualitative elements remain relatively
uncommon, and this design is therefore a particular advantage of this study (Lewin, Glenton,
& Oxman, 2009). Qualitative research in studies of pharmacy intervention has been
particularly lacking (Elliott et al., 2014). This study successfully combined the methodological
rigour traditionally associated with an experimental RCT with the explanatory power and
insight of qualitative methods to produce a comprehensive evaluation of the Medicines
Advice Service intervention. Inferences drawn from the separate quantitative and qualitative
analysis, as well as in combination, enable more reliable conclusions to be drawn about both
the efficacy of the intervention, and the circumstances and possible mechanisms by which it
works. However, the choice of a particular methodological approach alone is not sufficient to
guarantee its associated advantages, which are dependent on robust and careful
implementation at all stages from design to completion The following sections discuss some
of the methodological features of both the quantitative and qualitative components and their
implementation in practice within this study.

6.4.1.1 Randomisation, allocation concealment and blinding
Although RCTs are typically considered at the top of the hierarchy of evidence, they are not
uniformly of high quality. Randomisation, allocation concealment and blinding are central
features in determining the strength of an RCT and identifying potential biases (Altman &
Schulz, 2001). Randomisation is the cornerstone of a well-conducted trial. In this study,
simple blocked randomisation using a computer generated random number sequence was
effective in producing two groups that were balanced on all measured characteristics at
baseline. Altman and Schulz (2001) assert that the person who generates the allocation
sequence should not be responsible for determining the eligibility or selection of patients for
the trial. In the MASE study, LW generated the random number sequence and had no further
involvement in the trial procedures. Ideally an independent third party would also manage
the allocation process to avoid any risk of bias. Previous research has found that RCTs that
do not adequately conceal the randomisation process can result in exaggerated effect sizes
(Schulz et al., 1995). However, this approach was not feasible in the context of a doctoral
research project, and therefore I was responsible for the group allocation based on the
random number sequence. This was done sequentially in the order that baseline
questionnaires were returned and before the questionnaire was opened, to minimize any
potential bias. This approach was not dissimilar to that recommended by Altman and Schulz
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(2001), in which group assignments are sealed in serially numbered opaque envelopes and
opened sequentially after being linked to a participant. At baseline both the intervention and
control group were balanced on almost all measured characteristics indicating that bias in
the group allocation was unlikely. However, there were small differences apparent in a few
important variables that could potentially have some influence on the outcome: time since
diagnosis of diabetes or hyperlipidaemia, time taking medication for these conditions, and
exemption from prescription charges. Although the majority of participants were exempt from
prescription charges in this study, a slightly lower proportion of the control group compared
to the intervention group (94% vs 97%) qualified for the exemption. Out of pocket expenses
have been identified as a barrier to adherence, although few studies have explored this in
the UK context. It is possible that this difference between groups could contribute in some
way to the observed differences in adherence at follow up. Studies exploring changes in
adherence over time are relatively uncommon but there is some evidence to suggest that
both adherence levels and persistence tends to decline over time (Slejko et al., 2014;
Benner et al., 2002). At baseline a slightly higher proportion of intervention group
participants had been taking lipid lowering or diabetes medication for more than five years
compared to the control group. It is possible that this may have had some small impact on
the intervention effect. For example, patients in the intervention group, having already
persisted in taking medication for longer could possibly be considered more motivated or
predisposed to adhere than those in the control group.
If possible RCTs should be blinded, so that researcher, pharmacist and patients would all be
unaware of the participants’ group allocation. However, as is common in behavioural
interventions, the nature of the Medicines Advice Service intervention participants precluded
the masking of group allocations. Awareness of group allocation could potentially have
caused patients to alter either their actual behaviour or their reporting of behaviour. The
tendency for patients to change their behaviour when they are aware they are being studied
is known as the Hawthorne effect. The absence of blinding may increase the risk that some
of the differences observed at follow up may also be due to social desirability bias in selfreport measures. To minimise these risks participants were not told that the main purpose of
the study was to improve adherence. The service was presented as an opportunity to access
support and advice from a pharmacist to address any issues associated with long-term
medications. Furthermore, the inclusion of other more objective outcome measures such as
refill adherence and blood results aid the interpretation of the outcomes and suggest that the
likelihood of bias associated with the lack of blinding was not significant.
Finally, the likelihood of contamination between the intervention group and control group
must also be considered. Contamination refers to the possibility of control group participants
being exposed to the intervention or similar interventions, which may lead to underestimation
of the effectiveness of an intervention. Contamination appeared to pose a low risk in the
context of this study. Although they were no restrictions on their ability to contact the
pharmacist if they wished, Pharmacy2U patients who order by telephone usually speak to
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customer care staff. It is also possible, however, that they may have sought advice
elsewhere.

6.4.1.2 Sample size
A key strength of this study was the relatively large sample size recruited, ensuring that the
trial was sufficiently powered to detect the hypothesized effect. A sample size calculation
carried out prior to recruitment indicated that 278 patients per group were required to detect
a similar effect size identified in a similar previous study (Clifford et al., 2006). We aimed to
recruit above this number to allow for some dropout over the course of the study and
ultimately included 677 patients in the trial at baseline. This sample size is larger than many
trials of adherence interventions. A recent systematic review by Nieuwlaat et al. (2014) found
that about 40% of the 109 RCTs included were underpowered, with less than 60 patients in
each arm. Although the total sample size was sufficient for the main aim of this study, the
study is underpowered to determine the effect in subgroup analyses, in particular for each
therapeutic group individually.

6.4.1.3 Statistical analysis
A pre-specified plan for statistical analysis is considered a fundamental principle in the
design of clinical trials (The International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use, 1998). Failure to detail
specific primary and secondary endpoints in advance can introduce bias and potentially
create opportunities for manipulation and data dredging. Establishing a detailed analysis
plan in advance can help to protect the integrity of the trial. In addition to the primary
hypothesis-driven analyses, a number of secondary and exploratory subgroup analyses
were conducted in this study. It is commonplace in sub group analysis to explore
demographic factors. In this case age and gender were selected, alongside baseline
adherence and therapeutic group, which were selected based on hypothesised differences
from the literature. An additional rationale for including age and gender in sub-group
analyses were differences observed in exploratory analysis of satisfaction data which
suggested that women and older people were more satisfied with the intervention. Multiple,
unplanned subgroup analyses decrease study power, and can increase the likelihood of both
type I and type II errors, therefore results must be interpreted with caution and should be
considered as exploratory rather than confirmatory. Despite these limitations, when
interpreted cautiously these analyses can be informative and generate hypotheses for
further study.

6.4.2

Design and implementation of the intervention

In the recently published Cochrane review of adherence interventions the authors conclude
by advocating that future researchers begin with interventions that have shown some
promise, in order to avoid “re-inventing the poorly performing ’wheels’ of adherence
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interventions that we have seen to date” (Nieuwlaat et al., 2014, p. 18). This was the
approach taken in this research and represents a strength of the study. In the absence of
solid evidence about what approaches are most effective, the decision was taken to adapt
and refine an existing intervention that had previously shown promise in a large UK based
RCT (Clifford et al., 2006). Although, this original proof-of-concept research was limited to a
four-week follow-up of self-reported adherence, the patient-centred tailored intervention had
a sound theoretical foundation and as a telephone-based service was suitable for delivery in
a mail order pharmacy context. Furthermore, the intervention was determined to be cost
effective and at the time of the conception of this study had just been introduced as an
advanced NHS service (Elliott et al., 2008). Specific adaptations of the original intervention,
such as the addition of written components and some condition-specific questions within the
interview schedule, were intended to improve its efficacy further and were based on
research evidence and the experience of key individuals who had been involved in the
original research.

6.4.2.1 Piloting and feasibility testing
The Medical Research Council (MRC) guidance on developing and evaluating complex
interventions recommends four key phases: development, feasibility/piloting, evaluation, and
implementation (Craig et al., 2008). According to this guidance, the feasibility and piloting
stage offers an opportunity to test procedures and identify and anticipate in advance
problems of acceptability, delivery, recruitment, retention and unexpected effect sizes,
particularly targeting important uncertainties. Time constraints, amongst other factors,
prevented the full application of this approach in this study. Although the intervention was
developed using the best available evidence and theory, and key elements had been tested
in previous research, these were applied in a novel setting, and additional new components,
such as the inclusion of written information for example, may well have benefitted from a
feasibility and piloting stage. Qualitative feedback suggested that the written components of
the intervention had a modest impact and perceptions of their usefulness were mixed. More
thorough testing may have helped to improve the utility of this information, or identified who
would benefit most so that it could be targeted appropriately and economically.
Another key aspect of the study that would likely have benefitted from further preparatory
work was the method of collecting blood samples using a self-administered finger-prick test.
As discussed in section 6.3.1.2, the response rate for this part of the study was low, many
participants reported difficulties collecting a sample, and a substantial number of samples
returned were not suitable for analysis. The resulting small sample size makes it difficult to
draw strong conclusions. Although other methods of collecting this data were explored
previously, feasibility testing of this method before the full trial may have prompted the
identification of alternative methods or reconsideration of the inclusion of this outcome
measure.
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Finally, piloting of the study may have allowed for greater exploration of the selection criteria
to ensure that the intervention was most appropriately targeted. Although the rationale for
targeting all users of medication is discussed in section 6.3.2.5, pilot work could have been
useful to explore alternative approaches and potentially avoid the high levels of baseline
adherence self-reported in the study sample.

6.4.2.2 Patient-public involvement
Although the study did not include a formal piloting or feasibility phase some testing was
incorporated through the involvement of a patient representative, who provided valuable
feedback on the recruitment and data collection materials. This input helped to adapt the
language used in the study documents to ensure they were user-friendly and suited to a lay
audience. Patient-public involvement (PPI) is increasingly considered an important part of
research, with evidence suggesting that it can have a range of positive impacts, enhancing
both quality and relevance at every stage of the research process. PPI has been found to
help identify and prioritise research questions that are relevant and appropriate to users,
ensure that outcomes important to patients are measured, develop user-friendly research
instruments (e.g. questionnaires and interview schedules), and identify effective recruitment
strategies to improve response and retention rates. In later stages, PPI can provide broader
insights and alternative perspectives in the analysis and interpretation of data, ensuring that
findings are grounded in patients’ experiences. Such involvement may increase the
credibility of the findings with stakeholders and help to support the uptake of research in
practice (Brett et al., 2014).
There may have been opportunities to further enhance the quality of this trial by greater PPI
in the study design, as well as its conduct and management. In particular, user involvement
would have been preferable in the development of the intervention itself. This is especially
pertinent in the context of the study’s tailored intervention, and may have assisted in
ensuring it was as person-centred as possible. Brett and colleagues (2014) found that
patient and public involvement may have a more positive impact when service users are
more fully involved as partners in the research team, throughout the study. However, such
approaches are likely to require considerable additional resources.

6.4.2.3 Choice of control group
The choice of the control condition is a key element of intervention trial design with
implications for both internal and external validity. The control group in this study received
usual care. This design has strong ecological validity and is useful in determining if the
intervention is an improvement over normal care provided. However, if participants drop out
of the intervention, the intervention effect may be diluted as these participants experience
the same treatment as the control group (Brigham et al., 2009). Secondly, given the
unblinded nature of the intervention, it is possible that pharmacy staff could have
inadvertently treated study participants differently in some way. Furthermore, this approach
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cannot account for the impact of non-specific intervention effects, such as the level of
contact, attention or support given to participants (Brigham et al., 2009). To control for this
possibility, an alternative approach would have been to utilize an attention-placebo condition.
However, identifying an appropriate placebo control poses a major challenge in complex
behavioural interventions, where no obvious parallel exists with the classic placebo of a
lookalike pill without an active ingredient (Lindquist et al, 2007). A placebo control would
need to include an equivalent amount of contact with the pharmacist compared to the
intervention, with a similar frequency and number of telephone calls, lasting for a
comparable amount of time, but without the key components assumed to be the active
ingredients of the intervention. For example, an unfocussed telephone conversation with the
pharmacist, or a consultation focussed on some other topic. This approach may have helped
to clarify if the specific intervention approach and content, and the open-ended questions
included in the consultation guide, were effective, over and above the extra attention patients
received from the pharmacist. However, in this study resources were limited to one
pharmacist and therefore the risk of cross contamination between groups would have been
high if the intervention pharmacist was required to conduct both the intervention and control
consultations.

6.4.2.4 Monitoring fidelity and safety
There was no formal assessment of fidelity in the implementation of the intervention.
However, telephone consultations were recorded and review of a random selection of
consultations by two experienced academic pharmacists (NB, DKR) identified the advice and
its delivery as appropriate. There was some variation in the time between consultation calls,
which ranged from 21 days to 286 days; however, the majority of participants received the
intervention in a timely fashion (median 35 days). This variation is likely to reflect the realities
of practice in the real world where patients may at times have other greater priorities and are
not always available at the appointed time. Finally, a small number of participants noted on
their follow up questionnaires that they had not received the written component of the
intervention. The small number of cases in which both these issues arose suggests that they
were not the result of a systemic issue in the delivery of the intervention.
It is considered good practice for all intervention studies to incorporate some means to
ensure appropriate oversight, safety monitoring and compliance with ethical and research
governance standards. The appropriate level of oversight usually depends on the anticipated
risks associated with the intervention or study (Craig et al., 2008). The inclusion of an
independent data monitoring and trial steering committee is often recommended to provide
independent and expert advice. The role of the steering committee is to monitor and
supervise the progress of the trial towards its objectives and to ensure that it is conducted to
rigorous standards (MRC 1998). An independent data monitoring committee reviews
incoming data at regular intervals and advises on the continuing safety of participants and
the validity of the study (WHO, 2002). The committee can recommend whether the trial be
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continued, modified or stopped if they see any information or data to indicate that the trial
should not continue, for example, because of unexpected side effects.
This study was reviewed by an NHS research ethics committee and by the sponsor, and was
identified as having a low risk of harm to participants. The trial was subject to standard
oversight by the sponsor and supervisory team but the inclusion of an independent steering
and data monitoring committees may have improved the credibility and quality of the study.
Although the risks were low and improving adherence is generally considered a positive
goal, as mentioned in section 1.1.5, there could be an increase in risk if the patient’s dose
has been adjusted to achieve an optimal effect without recognizing non-adherent behavior,
or if the prescription is inappropriate. No harms resulting from the trial were identified in the
course of the study but it is possible that there were negative effects that went unidentified.
Any unintended consequences may have been easier to identify if efforts had been made to
involve other healthcare professionals, such as the participants’ GPs in the study.

6.4.3

Generalizability of the findings

6.4.3.1 Patient characteristics
Participants in the MASE trial were recruited from a mail order and Internet only pharmacy
and the results may not be generalizable to other settings. Some recent studies from the US
have suggested that use of mail-order pharmacy is associated with better medication refill
adherence and health outcomes (Iyengar et al., 2013; Schmittdiel et al., 2011). By contrast,
no published research has explored the characteristics of patients who choose to use mail
order pharmacy in the UK. It is possible that these patients differ in some way from those
who use regular community pharmacies and that the success of the intervention could be
conditional on particular features of the patients who choose to use mail order pharmacy.
However, based on comparable demographic data available, participants in this study were
broadly similar to other studies that have recruited patients from community pharmacies in
the UK (Table 6.1). The MEDMAN study focusing on medicines management in patients with
coronary heart disease, for example, also reported very high self-reported adherence rates
at baseline (median score of 59 out of 60), although no information is given about the scale
used (The Community Pharmacy Medicines Management Project Evaluation Team, 2007).
By contrast, the national evaluation of the NMS did not measure adherence at baseline but
reported that at follow up adherence to diabetes medication in the current practice arm was
80% (Elliott et al., 2014). However, this higher rate of non-adherence may be explained by
the threshold for identifying non-adherence in the NMS study (at least one missed dose in
the previous seven days), which was lower than the 90% cut-off used in the current study.
Additionally, glycaemic and lipid control at baseline in the MASE sample were comparable to
other samples of treated populations (Kotseva et al., 2010; Morse, 2012; The Community
Pharmacy Medicines Management Project Evaluation Team, 2007). Together, these findings
suggest that patients who use mail order pharmacy in the UK may not in fact differ to such
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an extent from those using regular community pharmacy services. A further advantage of
patient recruitment through mail order pharmacy is the large geographical area covered. The
diverse range of locations covered, as displayed in Figure 6.1, provides additional support
for the external validity of the findings.
Table 6.1 Patient characteristics in UK pharmacy adherence intervention studies

Age (mean years)
Females n (%)
Employment
Working
Retired
Not in paid
employment
General health
Excellent
Very good
Good
Fair
Poor
Total cholesterol

MASE

Clifford et al.
2005

MEDMAN 2007
(CHD)

NMS Evaluation
2014 (Type 2
Diabetes sample)

69.9
281 (41.5)

67
221 (52.5)

68.6
454 (31)

57.3
45 (41.6)

129 (19.2)
513 (76.3)
30 (4.5)

48 (19.5)
177 (72)
18 (8.5)

-

-

58 (8.6)
173 (25.8)
254 (37.9)
148 (22.1)
37 (5.5)
4.85mmol/l

5 (2)
47 (19)
105 (42.5)
79 (32)
12 (4.5)
-

-

-

4.71mmol/l

-

Figure 6.1 Location of participants in the MASE trial
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Recruitment and selection bias

In addition to biases associated with the mail order setting, it is possible there was some
bias in the recruitment and selection of participants. A randomly selected sample of patients
were invited to participate via a letter sent by the pharmacy accompanying the study
information booklet, and were assured that participation in the study was voluntary. Many
community pharmacy interventions involve opportunistic recruitment by a pharmacist, who
may be more likely to approach those that have more time available or seem like they might
be more willing to take part (Elliott et al., 2014). Latif et al. (2013), for example, noted that
pharmacists tended to selectively recruit patients for MUR, consciously avoiding those
whose consultation might take longer including older people, those with mental health
problems and those on lots of medicines. The random selection of participants for invite in
this study removed this potential bias. Recruitment through the pharmacy with which patients
had an established relationship may also have lent the study some credibility with potential
participants and offered a broader appeal. However, although recruitment to the trial was
successful and the required sample size was exceeded, a large number of eligible patients
were invited to take part, and the positive response rate was just over 17%. Baseline
adherence in both the intervention and control group were higher than expected and it
possible that those who responded to the invite were on the whole more motivated or
interested in their health, or in finding out more about their medicines, while those arguably
more in need of additional support such as those in poorer health or those with low health
literacy may have been less likely to respond. The very elderly or housebound, for example,
may have been discouraged from participating due to difficulty getting to a post box to return
the consent form and questionnaires (de Silva, 2013). Furthermore, we actively avoided
including patients with cognitive impairment in the study by omitting from the random
selection patients taking medications indicated for dementia, and by excluding any
participants who appeared confused in conversation. The rationale for this was the ethical
imperative to ensure, as much as possible, that participants had capacity to give full
informed consent to take part in the study. However, patients with memory problems or
dementia have an increased risk of non-adherence, and are often prescribed greater
numbers of medication and have more complex regimens (Arlt et al., 2008). Arguably
researchers should make extra efforts to include these patients who appear to have a
greater need for intervention. Despite the exclusion criteria in this study, some participants in
qualitative interviews reported forgetfulness and other indications of early stage dementia.
Additionally, it may be that those who decided to take part had from the outset more positive
views about the role of pharmacists in healthcare provision than those who declined the
invitation. I was unable to contact patients until they had consented to take part in the study
and given permission for the pharmacy to share their contact information with me. Therefore,
it was not possible to explore patients’ reasons for declining to take part. In order to explore
the possibility of selection bias, the MASE study sample was compared with anonymised
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demographic information supplied by the pharmacy. No major differences were found in the
characteristics of those who agreed to take part compared to the overall eligible population.
Furthermore, findings from the qualitative interviews suggest that the majority of participants
were motivated to take part in order to be helpful rather than out of a strong personal
interest. However, it is possible that some of these patients, who identified little need for
advice or support, may not have chosen to participate had the service been offered outside
of a research context, while others who declined to take part may have been interested in
accessing the service had they not been required to complete a consent form and
questionnaire to do so. If this were the case, it is likely that the effect of the intervention may
in fact be greater.
The sample was predominantly white and English speaking. A recent large scale study in
Birmingham, found that adherence levels, calculated based on prescribing data, tended to
be lower amongst younger patients, patients from ethnic minorities, those whose religion
was Islam, non-English speakers, and those in the most socio-economically deprived areas
(Langley et al., 2012).

6.4.3.2 Mail order pharmacy characteristics
The applicability of the results to other settings may also be impacted by the fact that this
was a single site study with one intervention pharmacist delivering the intervention. Limiting
the study to one site has advantages when exploring the efficacy of a particular intervention.
For example, it allows for greater oversight of the intervention delivery in practice and
reduces the potential impact of variation in individual pharmacists’ practice. However, it has
limitations in determining the potential effectiveness of the intervention in other settings. In
their evaluation of the NMS, Elliott et al. (2014) found variation in effectiveness between
pharmacies. The authors reported that those pharmacies that provided more NMS services
had cohesive teams, a ‘can do’ attitude and had a culture that prioritised and valued the
provision of services to patients. Additionally contextual and organising factors, including
staffing and resource issues impacted on the way the service was delivered in practice.
It must be acknowledged that this study took place within a pharmacy where there was a
significant commitment to and investment in the successful implementation of the
intervention. The pharmacy management were supportive and invested in the development
of IT support to streamline the intervention process, as well as designating both pharmacist’s
and customer care staff time to scheduling and delivering the intervention. While the success
of the intervention may to some extent be conditional on these factors, the widespread
implementation of similar services such as the NMS and MURs in community pharmacies,
albeit with varying outcomes, suggests that this type of intervention is transferable to other
settings.
However, mail-order pharmacy is a relatively unique setting, which in and of itself may have
both advantages and disadvantages for successful intervention. Community pharmacy
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interventions often rely on opportunistic intervention when a patient drops in to collect a
prescription but may have the advantage of an existing on-going and regular relationship
with the pharmacist. Research has reported that the majority of patients, and particularly
those with a long-term condition, tend to be loyal to one community pharmacy. In contrast,
many mail order pharmacy users may never have spoken to a pharmacist in that
organisation, and certainly never met one face-to-face. However, they are likely to have an
established relationship with the organisation, are accustomed to regularly discussing their
medicines over the telephone or via email, and could be more strategically targeted.
Previous research has suggested that pharmacists’ capacity to effectively engage with
patients is limited by situational pressures and multiple competing responsibilities. Latif,
Pollock and Boardman (2011), for example, observed that pharmacists were more likely to
undertake MURs when the pharmacy was less busy. The pharmacists interviewed in that
study reported feeling under pressure to speed through MUR in order to return to their
normal (dispensing) duties. The researchers noted that work often mounted up while
pharmacists were undertaking MURs and that returning to the dispensary pharmacists are
confronted with several patients waiting to be seen and prescriptions waiting to be checked.
In addition, patients have expressed reluctance to keep the pharmacist away from their
perceived primary dispensing role, often perceiving that pharmacists are too busy to engage
with individual patients (Cowley & Gidman, 2011; Twigg et al., 2013). A mail-order setting
may be advantageous in this respect as the pharmacist may have more flexibility in
arranging their workload and may, at least from the patients’ perspective, be less likely to be
distracted by immediate dispensing issues. Findings from the qualitative interviews in this
study appear to support this. Participants did not perceive the pharmacist to be under any
time pressure and were sometimes surprised by this. Wagner et al. (2001) also suggest that
in the absence of the distractions associated with a busy community pharmacy setting,
internet pharmacists may dedicate more time to providing better responses to questions than
their community pharmacy counterparts.

6.4.3.3 Pharmacist characteristics
Finally, particular characteristics of the pharmacist delivering the intervention, including
knowledge, skills, experience, motivation, gender and age, may impact on generalizability.
This is particularly pertinent as just one pharmacist delivered the intervention in this study.
The intervention pharmacist in the MASE trial was actively engaged and interested in the
study, and was involved with the development of the intervention, as well as being
embedded within a supportive organizational context. He holds a postgraduate qualification
in independent and supplementary prescribing, and reported taking steps independently to
refresh his knowledge of the particular therapeutic areas under study and more general
lifestyle advice prior to commencing consultations. This extensive additional training, which
includes consultation skills, is not the norm amongst community pharmacists in general. This
pharmacist was therefore likely to have been particularly motivated and enabled to
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consistently and rigorously deliver the intervention. Furthermore, the pharmacist appeared to
have strong inter-personal skills, indicated by high ratings of satisfaction on the rapport
subscale of the MISS, and was perceived as a knowledgeable, competent, and trustworthy
professional. Qualitative interview data in which participants frequently referred positively to
the pharmacist’s personal qualities, manner and consultation style further supported this
inference.
Previous research studies have identified pharmacists’ inter-personal and communication
skills as being important factors in the successful delivery of interventions, particularly in the
context of purportedly patient-centred interventions. Salter et al. (2007), for example,
undertook a qualitative discourse analysis study to better understand the findings of a trial in
which home medication reviews by a pharmacist resulted in poorer outcomes, including
increased hospital admissions. The authors found that the conversational environment in
which advice was delivered had an important impact on how that advice was received.
Advice given in a didactic manner without attention to the patients’ perspectives tended to be
rejected or resisted. Observations of MURs delivered in community pharmacies have also
highlighted the prevalence of pharmacist dominated conversations, with limited open enquiry
or free exchange of information (Latif, Boardman, & Pollock, 2013). Similar observations
were noted in NMS consultations. Although pharmacists were reported to be flexible and
accommodating when patients took the opportunity to ask questions, in most cases
consultations tended to be directed by the pharmacist with few opportunities for patients to
set their own agenda (Elliott et al., 2014). In contrast, many participants in qualitative
interviews for this study described consultations as having more of a conversational tone,
feeling more like an informal chat. This type of patient-centred delivery was therefore likely to
have been a particular strength of this study.
Finally, the age and gender of the intervention pharmacist, in this case a young-ish male,
could have impacted on the outcomes, both in terms of adherence and satisfaction. Indeed
one patient withdrew from the trial, as she preferred to speak to a female pharmacist, which
was not possible within the confines of the study. I have been unable to locate any previous
research that examines the demographic characteristics of the person delivering an
adherence intervention.
Further testing of the intervention with a wider group of pharmacists would be beneficial to
determine if a similar effect size could be achieved with other community pharmacists who
had not completed additional training. The individual characteristics and postgraduate
training this pharmacist had may mean that the intervention is not generalizable to
community pharmacists in general.

6.4.4

Choice and measurement of outcomes

The choice of outcome and how that outcome is measured is a critical decision in any
evaluation research study and may be an important factor in determining whether an
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intervention is determined to be successful or not. The primary outcome used in this study
was self-reported adherence to medications within two therapeutic groups, which were the
focus of the intervention. Medication adherence is not an endpoint in itself; however, it is
recognised as an important determinant of clinical outcomes in the longer term and is one of
a number of modifiable factors that can be targeted for intervention. Optimising the use of
prescription medicines is a key policy priority within the NHS and depends in part on
improving adherence in long-term conditions. As identified in the introduction, it has been
suggested that improvements in adherence to existing medications could have a greater
impact on population health than the development of new treatments, and could save an
estimated $269 billion globally (IMS Institute for Healthcare Informatics, 2012; WHO, 2003).
Medication adherence was, therefore, deemed an important and appropriate outcome in this
intervention study.
Inherent in this choice of outcome is the assumption that adherence to medication is the
optimal outcome. While adherence to appropriately prescribed medication is an important
target, it must also be recognized that there are circumstances in which non-adherence may
not be the best outcome from either the patient or health service perspective. For example, a
large Dutch study on the benefits of clinical medication review by a pharmacist found that
stopping a drug was one of the most common interventions (Kempen et al., 2014). Reducing
polypharmacy and de-prescribing medicines known to be associated with adverse events
can improve patients’ quality of life and reduce unnecessary resource use (Blenkinsopp,
Bond & Raynor, 2012). Assessment of adherence alone, therefore, cannot always capture
all the potential benefits, or indeed the possible harms, of the intervention. Full clinical
medication review prior to intervention would be valuable to determine if increasing
adherence is in fact a desired outcome but typically requires access to patients’ medical
notes and laboratory test results (Blenkinsopp, Bond, & Raynor, 2012). Furthermore, it is a
complex intervention requiring advanced skills and close collaboration with the prescriber
(Desborough & Twigg, 2014). The pharmacist in this study had access to pharmacy records
and information from the patient only, and no formal review of the appropriateness of
prescribing was undertaken. Some recent intervention studies have used standardized tools
or formal criteria such as the STOPP/START or the Beers’ criteria to identify potentially
inappropriate prescribed medications in a systematic manner using only the patient’s
pharmacy medication record (Twigg et al., 2015).
Furthermore, regardless of the clinical appropriateness of the medication, it is important to
acknowledge patients’ right to make autonomous, informed decisions about whether or not
they wish to take a recommended treatment, and the increasing use of the term adherence
rather than compliance supports this recognition of patients’ role in decision-making. This
may be a particularly pertinent issue in the case of preventative medicines such as statins,
and is especially topical in light of recent controversial NICE guidance recommending the
expansion of lipid lowering treatment to a wider group of lower risk patients (NICE, 2014b).
From a public health perspective, the evidence is clear that statins reduce risk in both
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primary and secondary prevention. However, from an individual perspective the balance
between risk of harm and potential benefit is more complicated (Raynor, 2013). In low risk
groups the number of patients that need to be treated in order to have a positive effect are
relatively high. A patient may rightfully decide that the chance of benefit is insufficient to
continue to adhere to a medication with which they have experienced side effects.
Interestingly, some patients in qualitative interviews for this study commented on
pharmacists’ independence from the prescribing process as an advantage in helping them
reach a decision about the value of their medicines, believing that they could provide more
balanced information about the pros and cons of particular medications and help to make
sense of media reports.

6.4.4.1 Measuring medication adherence
The difficulties inherent in measuring patients’ adherence are well established. Some of the
advantages and limitations of commonly used measures have been described in Chapter
One and the rationale for the self-report measures ultimately used in this study was outlined
in Chapter Three. While there are well-recognised and acknowledged limitations to this
approach, most notably the likelihood of overestimating adherence, there were also good
reasons for selecting this method of measurement, and good reason to believe that it offers
a valid assessment. The similarity in adherence levels assessed by both the DAMS and VAS
at baseline supports the validity of these measures. The capacity of the DAMS to provide
more detailed information about adherence rates for individual medications or therapeutic
groups for a specific time frame, with lower risk of recall bias, and to distinguish between
intentional and unintentional non-adherence, also recommended it.
However, our application of the DAMS in practice had some limitations. Firstly, as the
therapeutic groups within the study were imbalanced, and in order to ensure an adequate
final sample size, I have presented the primary outcome as an average adherence rate
across medications for both diabetes and lipid regulation. It is possible that in doing so I
have missed important differences in adherence and the effect of the intervention between
these therapeutic groups or between individual medications. Some previous research has
reported relatively consistent rates of adherence across conditions, while others have found
significant variation (Cramer, Bradley-Kennedy, & Scalera, 2007; Langley et al., 2012; Yeaw
et al., 2009). In this study, both self-reported adherence at baseline and refill adherence
rates indicated that non-adherence to diabetes drugs was slightly more common than to
lipid-lowering drugs, and that participants taking medication for both had the lowest rates of
adherence. There was some indication in exploratory analysis that the intervention may have
had a bigger impact on those taking medications for both conditions compared to either
individually, however the imbalance in sample size between therapeutic groups makes
reliable comparison difficult.
Secondly, we measured adherence only to medications for lipid regulation and diabetes,
which were the intended target of the intervention. Some previous research has found that
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pharmacist intervention can improve adherence to medicines that were not the target of the
intervention (Taitel et al., 2014). The data from qualitative interviews, along with some data
extracted from pharmacist’s records of the consultation, indicated that in keeping with the
holistic and patient-centred design of the intervention, many other classes of drug were
discussed within consultations. We were unable to capture any changes in outcomes for
these medicines and therefore may have underestimated the impact of the intervention.
Finally, although the DAMS generates continuous adherence data, in practice the highly
skewed nature of adherence measures makes analysis difficult and necessitated the
adoption of a dichotomised measure in this study. Taking a categorical approach requires
the establishment of cut-off points above or below which the patient is classified as either
adherent or not. However, there is no agreed consensus on what constitutes adequate
adherence for most medical conditions (Osterberg & Blaschke, 2005). The most commonly
used cut-off is eighty per cent but this criterion is arbitrary and is not always clinically
meaningful (Bosworth, Oddone, & Weinberger, 2006). An alternative threshold used to
define non-adherence in previous studies of similar intervention was a self-report of at least
one missed dose of medicine in the previous seven days (Clifford et al., 2006; Elliott et al.,
2014). The rationale for this cut-off comes from theories of human error, which suggest that
all deviations from correct action are informative (Barber et al., 2004). However, for
medicines with more frequent dosing, one missed dose may represent only a small
proportion of the prescribed dose. Ideally a clinically meaningful cut-off would be the point at
which a condition or disease outcome begins to be affected by non-adherence to a particular
drug (French et al., 2010). However, the level of adherence necessary for a drug to have a
therapeutic effect varies between medications, and between and within individuals (Horne et
al., 2005). Recent studies have found that the optimal adherence for some drugs is well
above the 80% cut-off routinely used in many studies. For example, Paterson et al. (2000)
reported that a 95% or greater adherence to protease inhibitor therapy is necessary for
optimal virologic outcomes in HIV; while in the treatment of chronic myeloid leukaemia, 90%
has been identified as the required adherence for Imatinib (Marin et al., 2010). Wu et al.
(2009) found that an adherence rate above 88% was clinically significant for heart failure
medications, increasing the time to an emergency department visit, hospitalisation or
mortality outcomes. For many medications the relationship between adherence and
therapeutic outcome remains unknown (Garfield et al., 2011).
In order to dichotomise the adherence measures in this study, non-adherence was defined
as taking less than ninety per cent of medication in the previous seven days, or in the case
of refill adherence, as having less than ninety per cent of prescribed medication covering a
defined follow up period. This seemed to offer a reasonable balance between the any
missed dose threshold used in similar intervention studies and the more commonly adopted
80% cut-off, which for many drugs has increasingly been found to be too low for clinical
benefit. Recent studies have found a ninety per cent threshold to be significantly associated
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with lipid control and cardiovascular outcomes (Bouchard et al., 2007; Watanabe,
Bounthavong, & Chen, 2013).

6.4.4.2 Other outcomes – triangulation and corroboration
In recognition of the limitations of medication adherence, and in particular self-reported
measures, as an outcome, and as recommended in much of the literature, we also included
several secondary outcome measures. The inclusion of additional outcomes, such as refill
adherence and lipid and glycaemic control, provide a more objective and potentially clinically
meaningful validation and corroboration of the findings in the primary outcome. However,
each of these individually also has some limitations.
6.4.4.2.1

Refill adherence

The recently published updated Cochrane review of adherence interventions advocated the
increasing use of more objective measures such as pharmacy records, heralding it as a
progressive step in the field (Nieuwlaat et al., 2014). Adherence calculated from pharmacy
dispensing data in this study was able to distinguish a significant intervention effect between
groups. This measure was not only free from self-report bias but also covered a significantly
longer period of follow up, averaging 434 days across both intervention and control groups,
with no additional burden on participants. While this is an advantage in evaluating the
longer-term impact of the intervention, it is generally recommended that when comparisons
are made between adherence measures, the same time frame should be used as any
differences may reflect actual differences in behaviour across time rather than reflecting the
validity of a measure (Wilson, Carter, & Berg, 2009). This is one reason for not attempting to
calculate a composite adherence measure for this trial. Methods of calculation and the
terminology used in refill adherence have not yet been standardised. Furthermore, it was not
possible to calculate refill adherence for all participants, primarily due to inadequate
recording of prescribed dosing, and it is possible and indeed probable that some participants
may have obtained their medicines from another pharmacy, leading to underestimation of
adherence. However, Choudhry et al. (2011) found that patients who visit more pharmacies
tend be substantially less adherent.

6.4.5

Follow up and attrition

Participants in this study were followed up at four weeks and six months after the
intervention. This significantly extends the evidence from the previous proof-of-concept
research and NMS evaluation, which were limited to four and ten weeks follow up,
respectively (Clifford et al., 2006; Elliott et al., 2014). Furthermore, in the MASE trial refill
adherence rates were calculated for an average follow-up period of well over one year. The
findings in this study indicate that the intervention has a sustained effect on adherence. The
length of follow up in adherence research is important. Economic analyses of interventions in
this area often infer longer-term savings in healthcare costs on the basis of the differential
costs associated with an adherent or a non-adherent patient. These types of analyses tend
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to make assumptions about the longer-term impact of intervention. However, a meta-analytic
review of adherence interventions by Demonceau et al. (2013) calls this into question,
finding that for each extra month of follow-up the effect of interventions on adherence
decreased by 1.1 % each month. Therefore more studies with longer follow up are needed to
increase confidence in the assumptions made.
Follow up of at least six months is one of the criteria stipulated for inclusion of RCTs in
updates of the Cochrane review on adherence interventions (Table 6.2). An additional
selection criterion requires that studies have a minimum of 80% follow up in each trial arm at
the six-month follow up. Most studies that collect data from individual participants over
multiple time points experience some degree of participant dropout, and this may introduce
bias if those who drop out are systematically different from those who do not. A greater than
80% follow up rate was successfully reached for the adherence outcome in this study.
Concerted effort was made to ensure that data collection was maximised in this study. If
participants had not returned a questionnaire within two to three weeks, they were sent a
reminder letter. At the baseline data collection stage, participants were also telephoned if
they had not responded to the original questionnaire or follow-up letter. Those who could not
be contacted by telephone were sent a final reminder with a replacement copy of the
questionnaire. The questionnaire return rate was 88% at baseline and over 90% at both
follow up points.
Table 6.2 Criteria for inclusion in Cochrane reviews of adherence interventions (Nieuwlaat et al.,
2014)
• Unconfounded RCT of intervention(s) expected to affect adherence.
• Patients who were prescribed medication for a medical (including psychiatric) disorder, but not for
addictions
• Interventions of any sort intended to affect adherence with prescribed, self administered
medications
• Report at least one medication adherence measure and at least one clinical outcome

• At least 80% follow-up during at least six months for both adherence and clinical outcomes
Attrition was somewhat higher in the intervention group compared to the control group in this
study. This is likely to be explained by the fact that all participants who did not complete the
intervention were considered to have withdrawn and therefore were not pursued for further
data. It is possible that these patients may have differed from those who completed the
intervention. For example, they may have been less interested or satisfied with
consultations, and therefore this may represent a potential source of bias. However,
appropriate statistical techniques were employed to account for potential biases associated
with missing data.

6.5

Implications for practice and policy

The research reported within this thesis offers evidence that there remains an unmet need
for support amongst patients on medications for long-term conditions. Previous research
using a similar intervention has focussed on patients prescribed new medicines on the basis
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of evidence which suggests that non-adherence can emerge quickly after an initial
prescription (Barber et al., 2004; Clifford et al., 2006). This approach has been implemented
in practice on a large scale since 2011 in the form of the NMS. While new medicines are an
important target for intervention, they represent a tiny proportion of overall prescriptions
within long-term conditions. A recent study found that just 0.25% of prescription items are
eligible for the NMS (Wells et al., 2014). Patients’ experiences of problems, concerns and
information needs are not restricted to new medicines. For example, Twigg and colleagues
(2013) observed in a focus group that many patients with diabetes, the majority of whom had
been diagnosed more than five years previously, described occasions where they would
have liked more information or advice, or the opportunity to speak to a healthcare
professional, despite being already quite knowledgeable.
Unlike the NMS, MURs are conducted with patients already taking medication long-term.
MURs were introduced in the NHS pharmacy contract in 2005 but it remains a relatively unestablished and evolving service. Four years after the launch of the service, only 60% of
pharmacies in England were providing MURs, at less than half the anticipated rate (van den
Berg & Donyai, 2010). There is a cap on the number of MURs a pharmacy can be
remunerated for, and from March 2015 at least 70% must be carried out with patients in one
of five target groups. The combination of increased workload and payment structures may
lead to circumstances identified in several studies, in which pharmacists choose to approach
patients for MURs who may be less time-consuming (McDonald et al., 2010). McDonald et
al. (2010) identified the model of MUR delivery introduced early on as inappropriate, treating
patients as passive recipients of expert advice. Latif et al. (2009) described MURs as “an
artefact to promote patient compliance with prescribed medication rather than a means to
address patients’ concerns about their medicines”. The format of the MUR was adapted in
2011 to take a similar approach to the NMS and make the service more patient-centred.
However, there remains little evidence available on clinical outcomes as a consequence of
an MUR (Hinchliffe, 2011). Furthermore, MURs in their current guise are not particularly
well-suited to the mail-order pharmacy context as they were designed as a face-to-face
interaction and the NHS requires special permission be granted to conduct an MUR by
telephone for a particular patient on a particular occasion. The evidence from this study, and
others described in the following paragraph, suggests that this stipulation may be
unwarranted and should be reviewed.
Medicines optimisation is now a key policy goal within the NHS, of which maximising
appropriate adherence is an important part. The results of this trial demonstrate that it is
feasible, effective and acceptable to patients to provide adherence support to mail-order
pharmacy users, using a combination of telephone consultations and written information. A
number of potential strengths and weaknesses can be identified in terms of delivering an
adherence support service in a mail order context. One commonly cited benefit of
community pharmacy interventions is their base within communities making them easy to
access, and increasing the possibility of opportunistic interactions, especially with patient
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groups typically considered ‘hard to reach’. Mail order pharmacy does not have this
advantage, in addition to limiting opportunities for direct contact between patients and
pharmacists. However, a study of pharmacists by McDonald et al. (2010) found that
prescription collection and delivery services were perceived to enable forward planning of
workload, thereby freeing up time for the provision of other services. Elliott et al. (2014)
suggests that to provide a more integrated service within primary care, there needs to be a
shift from opportunistic, reactive consultations to scheduled appointments but that this
approach has not always met with enthusiasm. However, in practice both pharmacists and
patients appear to have favoured the use of telephone appointments in the delivery of NMS,
considering this approach both convenient and appropriate, with the majority of NMS
interventions delivered by this route (Elliott et al., 2014; PSNC, 2012).
Although the mail order context has some unique and advantageous characteristics,
parallels between the medicines advice service and existing services such as the NMS and
MUR suggest that this service could be feasibly implemented within community pharmacy
settings, or that these services could be extended and adapted to better facilitate mail order
pharmacies. These findings suggest these existing services could be effectively extended to
incorporate more therapeutic areas and additional intervention components, targeting
patients on either new or established medications within mail order and community
pharmacy settings. As previously mentioned the tailored nature of the intervention makes it
easily adaptable to meet particular needs identified in different localities. Furthermore, the
findings in this study and in the NMS evaluations suggest that the opportunity to give
information and advice about other medicines and other therapeutic areas not technically
covered by the intervention should be facilitated and encouraged to ensure a holistic
approach to medicine taking. However, when considering expanding the service into other
areas it is important to carefully consider the implications, in terms of practicality, safety,
efficacy and cost-effectiveness, and any adaptations that may be needed. For example, the
NMS was originally designed as a face-to-face service, one rationale for which was the
possibility of observing someone’s inhaler technique in person (Elliott et al., 2014). As face
to face intervention is not possible in the mail order context, other alternatives such as video
consultations may need to be considered depending on which therapeutic areas are the
focus.
One area where further consideration may be needed in practice is the interaction of this
type of extended pharmacist service with other primary care services. This study has shown
that this type of intervention can work outside of the context of GP care. However, as
described in section 6.3.2.2 there may be additional benefits through greater collaboration.
Greater continuity of care is likely to improve outcomes and would facilitate resolutions in
situations where, for example, different professionals give contradictory advice. The MUR
already requires an approved feedback form be sent to the patient’s GP as a record of any
problems identified that require the GPs input. Doctors can, and do, also refer people to
these pharmacy services. However, studies indicate that GPs tend not to be aware of or
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value the advice giving services of community pharmacies (Elliott et al., 2014). Greater
efforts need to be made therefore to build relationships and spread awareness of the
availability and purpose of these types of services.
Adherence at baseline was relatively high in this sample to begin with, and there was not a
great deal of room for improvement in many cases. However, even small positive changes in
adherence can have a significant impact on outcomes (Bailey et al., 2010). The NMS
evaluation reported that small improvements in adherence achieved through a relatively lowcost service translated into modest healthcare gains and cost savings in the long term (Elliott
et al., 2014). Considering the well-established therapeutic benefits associated with improving
medication adherence, this type of intervention, applied on a larger scale, could have a
substantial public health impact. In particular, for medications such as lipid-lowering drugs
which are now prescribed, albeit somewhat controversially, to a large and increasing
proportion of the population.
Finally, the intervention in this study was delivered by one pharmacist with postgraduate
training covering consultation skills, and apparent good communication and interpersonal
skills. Other pharmacists may need additional education and training in communication skills
and patient-centred delivery for this intervention to be effective in more settings. Elliott and
colleagues (2014) reported that pharmacists relied on the NMS interview schedule in
different ways, and to a greater or lesser extent, depending on their experience and
communication skills. Participants with less developed interpersonal skills were more reliant
on the interview schedule to facilitate knowledge sharing. Mentoring and peer review have
also been advocated as methods to ensure that consultations are sufficiently and effectively
patient-centred (Elliott et al., 2014).

6.6

Directions for future research

The findings presented in this thesis highlight several avenues that warrant further
investigation. These include the structure, focus and delivery of the intervention, the
targeting of the intervention, exploration of alternative outcome measures, and methods of
advertising and explaining pharmacy services to the public. Firstly, as there were multiple
components within the intervention, the individual effects, and additive value of each should
be explored. A factorial design might be useful in future research to determine, for example,
if all components are required for an effect, whether one is more effective than the other, or
whether the combination of written and verbal information is preferable over each individually
(Nieuwlaat et al., 2014). Secondly, there was some indication that in many cases a follow up
phone consultation was not considered necessary in this cohort of patients. Future research
could explore the optimal number of telephone calls or the efficacy of also tailoring that
element of the intervention to the individuals’ needs to ensure the intervention is fully patientcentred. Some researchers have hypothesised that periodic follow up is important to sustain
the intervention effect but the reasonably long follow up in both self report and refill
adherence data in this study suggests the effect may be maintained without additional calls
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(Blenkinsopp et al., 2000). Third, the focus of this intervention was on individual patient
behaviour only. Other simple, flexible and low cost initiatives have been tested lately, which
offer potential viable and effective solutions in the longer term. For example, the use of
automated reminders for filling prescriptions has been identified as a simple and promising
approach (Vollmer et al., 2014). Although interestingly three quarters of the sample in the
current study received reminders from the pharmacy when their prescriptions were due to be
refilled but this was not correlated with self-reported adherence. Other modes of delivery
viable within the mail order context such as video or online consultations, and smartphone or
tablet apps, may also be worthy of further exploration.
As discussed in section 6.3.2.5 it is also possible the impact of the intervention may be
greater and more resource-efficient if the service was targeted specifically towards those
who were not taking their medicines as prescribed, or who have pre-identified specific
problems or concerns. Further research should examine how best to identify those who
would benefit most. This will require some nuance as some participants in the current study
only identified issues through conversation with the pharmacist. However, such an approach
may be necessary in a resource-limited healthcare setting. Exploratory analysis in this study
also suggested that some subgroups were more likely to benefit. Additional research might
further explore if, and why, the intervention may be more effective in women than men, why
they are more satisfied with it, and whether the gender of the intervention pharmacist is
relevant. More work with more balanced groups and an appropriately powered sample size
is also necessary to clearly understand any differences in efficacy according to therapeutic
group.
A regular criticism of the literature on adherence interventions is the wide variety of (often
unvalidated and subjective) methods used to measure adherence. This study offers good
support for the feasibility of using pharmacy dispensing data to assess refill adherence. This
is an increasingly common approach in the US but has been rarely used in the UK and can
allow significantly longer follow up periods without additional patient burden and at little extra
cost. The use of this data would be further facilitated by more standardised recording of
dosage instructions. Research to date has identified many methods of calculating adherence
from dispensing data but most produce similar estimates. However, efforts to standardise
both the terminology and calculation methods would be helpful. In the interests of identifying
longer-term health outcomes, future research might also explore the possibility of linking
participant information from intervention studies to secondary care databases. There are
both ethical and financial implications in doing so but such an approach would offer
important information on ‘hard’ outcomes, to help judge the longer-term cost-effectiveness of
the intervention. Finally with regard to adherence measurement, one issue that still requires
further attention is the threshold of adherence necessary for clinical impact in specific drugs.
This study offers preliminary evidence of the effectiveness of the intervention in reducing
lipid and HbA1c levels. However, the sample sizes were small and larger, appropriately
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powered studies are necessary to confirm these effects. The measurement of biomedical
outcomes without the need to visit a specific healthcare professional is challenging and is
another area that would benefit from further research. Through efforts to collect biomedical
data from a widely dispersed sample, this study also offers some useful information on the
feasibility and acceptability of the use of self-administered blood tests in research. Many
patients seemed willing to contribute in this way however, work is needed to identify how
these tests can be more easily used. This is an expensive undertaking and the rate of
returned tests that were unsuitable for analysis was higher than anticipated. Better
integration of pharmacist-led adherence services, with other healthcare professionals, in
particular GP practices, could potentially open up new possibilities for measuring the impact
of intervention through access to routine, or even requested, test results.
This study focussed primarily on outcomes reported from the patients perspective, it would
also be informative to explore the implementation and delivery of the intervention from the
perspective of the pharmacy and pharmacist, including the resource implications, workload,
costs and any differences perceived in the mail order setting compared to regular bricks and
mortar pharmacies. Previous work with similar interventions suggests that this type of
intervention could well be cost effective and cost saving in the long run but we can’t yet say
for sure in this particular cohort (Elliott et al., 2008; Elliott et al., 2014). No economic analysis
is included here. Therefore we cannot yet draw any firm conclusions about the intervention’s
cost effectiveness; this may be explored further at a later date through cost effectiveness
modelling.
Babinec et al. (2010) query the absence of research into the varying communication skills
and styles of pharmacists and how these impact on outcomes. Telephone delivery has an
advantage over community pharmacy from a research perspective as it is easier and less
intrusive to record a telephone consultation. Although a random sample of recordings was
listened to over the course of the intervention period, no formal assessment of the
communication was made. A number of tools are available which could potentially be used
including, for example, the Calgary-Cambridge guide or the Medication-Related Consultation
Framework (MRCF) (Abdel-Tawab et al., 2011; Greenhill et al., 2011).
Finally, when introducing a new service the way in which it is marketed to both professionals
and patients is crucial. Good evidence is needed to identify ways of making patients aware
of the process, purpose and potential benefits associated with pharmacist consultations.
Most participants in the MASE trial had no strong motives for taking part, some had
expectations of benefit but the majority were just happy to help. Latif et al. (2013) similarly
reported that most patients accepted the invitation for an MUR simply because they were
asked and out of politeness rather than self interest or any prospect of personal benefit.
Deference to professional status, trust and goodwill were often sufficient reason to accept
the invitation. Moreover, Elliott and colleagues (2014) concluded that the core purpose and
benefits of the new medicine service remain elusive to many patients despite the beneficial
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outcomes found. Van den Berg & Donyai (2010) examined a range of leaflets advertising the
introduction of MURs and reported that there was little consistency in the language and
imagery used, and that messages of concordance and empowerment were lost within them.
Carter et al. (2012) suggests that vignettes could be used to ask patients how they feel
about different descriptions of a pharmacist-led service.

6.7

Conclusion

Non-adherence is a complex problem, the solutions for which have eluded researchers over
many decades. This study revealed that telephone consultations with a pharmacist, together
with written follow-up, can significantly improve self report and refill adherence in mail-order
pharmacy users over short and longer-term follow up. The findings provide further support
for the enhanced role of pharmacists in supporting and advising patients with their
medicines, and resolving medication-related problems. Together with previous research,
these findings suggest that a patient-centred telephone intervention by a pharmacist can be
equally effective in patients on a range of medications for both primary and secondary
prevention, and long-term management of different conditions, regardless of how long the
medication has been prescribed, and in a variety of pharmacy settings.
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Full list of medications included in eligibility criteria

LIPID-LOWERING MEDICATIONS

ANTI-DIABETIC MEDICATIONS

Acipimox

Avandamet

Atorvastatin

Avandia

Bezafibrate

Byetta Injection

Bezafibrate M/R

Diamicron

Bezalip-Mono M/R

Exenatide

Cholestyramine

Glibenclamide

Ciprofibrate

Gliclazide

Colestipol Hydrochloride

Glimepiride

Colestyramine

Glipizide

Crestor

Glucobay

Eicosapentaenoic Acid And Docosahexaenoic
Acid

Glucophage

Ezetimibe

Glucosamine Sulphate

Ezetimibe And Simvastatin

Januvia

Ezetrol

Liraglutide

Fenofibrate

Metformin Hydrochloride

Fluvastatin

Metformin and Vildagliptin

Gemfibrozil

Mirtazapine

Inegy

Nateglinide

Lescol

Pioglitazone Hydrochloride

Lipantil Micro

Pioglitazone and Metformin

Lipitor

Repaglinide

Lipostat

Rosiglitazone Maleate

Maxepa

Rosiglitazone and Meformin

Niaspan

Sitagliptin

Nicotinic Acid

Tolbutamide

Omacor

Victoza

Pravastatin

Vildagliptin

Questran
Rosuvastatin
Simvastatin
Supralip
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Recruitment materials

Invitation to participate

<<date3>>

delivering health
1 Hawthorn Park
Coal Road
Leeds
LS14 1PQ
Office: 0113 265 0222
Fax: 0113 201 8100
Prescriptions Order Line: 0845 803 9033

www.pharmacy2u.co.uk

Dear <<Title>> <<Surname>>
I am writing to invite you to help us with an important research study which we are
undertaking with University College London (UCL) School of Pharmacy.
We have developed a new telephone service that we hope will help people with longterm conditions to get the most out of their medicines. This new service is called the
Medicines Advice Service. Before we offer this service to all our customers we need to
check that it is as helpful as possible. The purpose of the research is to find out whether
talking to a pharmacist on the telephone can help to support people taking medicine for
a long-term condition.
We are inviting a number of our customers, who take medicine for a long-term
condition, to take part. Your name has been selected at random.
I enclose an information sheet which will tell you more about the study. If you have any
questions, please phone the UCL researcher, Imogen, on 020 7874 1298, who will be
delighted to answer them.
I do hope you will agree to take part in this important research study as your help will be
very valuable to us. If you are happy to do so, please sign the enclosed consent form
and return it to Imogen Lyons in the freepost envelope provided. The results of the
study will be used to ensure that we provide the care and support that people taking
medicines for a long-term condition really want.
Thank you for taking the time to read about our study. It is only with the generous help
of people like you that our research can be successful.
Yours sincerely,

Dr Julian Harrison,
Commercial Director.

Registered No. 3802593

VAT Registration No. 734 3754 27
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T 020 7874 1298
F 020 7387 5693
E imogen.lyons.11@ucl.ac.uk

Department of Practice and Policy
UCL School of Pharmacy
Mezzanine Floor
BMA House (Entrance A)
Tavistock Square
London WC1H 9JP

Version 2.1
31st October 2012

Patient Information Leaflet

THE
MEDICINES ADVICE SERVICE
EVALUATION

RESEARCH STUDY

UCL SCHOOL OF PHARMACY
BRUNSWICK SQUARE

The Medicines Advice Service Evaluation
Patient Information Leaflet (Version 2.1, 31/10/2012)

Page 2 of 8

Sometimes we don’t know whether a new service is any better for
patients than the care they normally receive. To find out we need
to compare the two different approaches. A randomised controlled
trial is the best type of research to test this. We put people into
groups and give each group a different approach. This means that
some people will receive the new service and some will not. We
then compare the experiences and outcomes for the two groups.
Each patient is put into a group at random (by chance). This is to
make sure that everyone has an equal chance of having the service.
It also helps to make sure that the groups are the same at the

What is a randomised controlled trial?

Some people have issues when taking medicines prescribed for a
long-term condition. The problems and concerns people have may
vary over time and in importance. These may include things like
simply forgetting a dose every now and then, or experiencing side
effects. We want to find out how we can help people to get the
best out of their medicines. The purpose of this study is to find out
whether talking to a pharmacist on the telephone can help to
support people taking medicine for a long-term condition. To find
out, we want to compare the experiences of people who receive
this new service and those who do not. This type of research is
called a ‘randomised controlled trial’.

What is the purpose of this study?

We would like to invite you to take part in this research study.
Before you decide if you want to take part or not, it is important to
understand why the research is being done and what it will involve.
Please read the following information carefully.
Please feel free to talk to others (friends, relatives or your
doctor) about it if you wish.
Please contact us if you have any questions or if you would
like more information before deciding.
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No. It is entirely up to you to decide whether or not you want to
take part. If you decide to take part, you are asked to sign and
return the enclosed consent form. If you agree to take part, you
will be free to change your mind at any time, without giving a
reason. Whether you decide to take part or not, or to stop once the
study has started, it will not affect your treatment or your
relationship with Pharmacy2U in any way.

Do I have to take part?

If you agree to take part, you will be randomly put into either:
a group that will receive the new telephone service, or
a group that will receive the same care they normally
receive which is known as a control group
Neither you nor your pharmacist can choose which group you go in
to. You will have a one in two chance of receiving the new service.
Whether or not you receive this new service, it will not affect the
rest of your medical care in any way. Your doctor will always be
free to change treatment according to your best interests.
Regardless of which group you are in you will continue to receive
any existing services provided by Pharmacy2U.

What will randomisation mean for me?

We are asking people who are currently prescribed medicine for a
long-term condition, and who get their prescriptions dispensed by
Pharmacy2U to take part. In this study we are focusing on two
particular long-term conditions which are common in the UK: high
cholesterol and type 2 diabetes. We need around 600 patients to
take part in this trial to test how well the service works.

Why have I been invited to take part?

beginning of the study. If we find that one group is doing better
than the other, we will know that this was most likely because of
the difference in the service provided.
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The telephone call with the pharmacist will be recorded for
training and monitoring purposes. The recordings will be
confidential and will be accessible by the research team
only

At the end of the phone call the pharmacist will arrange an
appointment to call you again in a couple of weeks to check
how you are getting on.

At the time of your appointment you will receive a phone
call from the pharmacist. The call will probably last no more
than 30 minutes. It may take less time depending on the
number of medicines you take, the problems that you have
had and how much information you require. The
pharmacist will have access to your notes on the
Pharmacy2U database, so they will have some information
about what medicines you currently take.

If you are in the telephone support group:
You will be contacted by a member of the Pharmacy2U
customer care team to book a telephone appointment with
one of their pharmacists.

If you are in the control group:
You will continue to receive your normal service from
Pharmacy2U.

If you agree to take part, you will be asked to complete and return
a questionnaire in a freepost envelope. This questionnaire will ask
some questions about your current health and medicine use and
should take about 10 minutes to complete. Once we have received
your completed questionnaire you will be told which group you go
in to.

What will happen to me if I agree to take part?
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The samples of blood you provide will be sent to an accredited
laboratory for analysis. The samples will be tested for HbA1c
and/or a full lipid profile, depending on your condition. These

What will happen to the blood samples I give?

All your responses to the questionnaires and interview will be
entirely confidential. Only the research team will know what you
have said. The pharmacy team will never hear any individual’s
responses.

Finally, we will ask a small number of patients to take part in a
telephone interview about their experiences with the research
study, the pharmacy and the new telephone service. This will last
about 30 minutes. You do not need to decide whether you take
part in this now.

At the beginning and the end of the study we will also ask you to
provide a small sample of blood. You can collect this yourself
simply and painlessly at home using a finger prick test which we
will send you. You may choose not to do this if you wish and still
take part in the rest of the study. However, this will help us to tell
whether the pharmacist telephone call has helped you to get more
out of your medicine.

Will my participation be kept confidential?

To save you time completing the questionnaire the research team
would also like to look at some of the information stored by
Pharmacy2U such as your age, whether you are male or female,
and the number of medicines you are prescribed.
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The results of this research will be published in scientific journals
and reported at national and international conferences. Please be
assured that you will not be identified in any report or publication.
A report of the findings will be available on request from the UCL

What will happen to the results of the research?

All information collected will be used for this research study only,
will be kept confidential and will be made anonymous before
reports are written. All data use is strictly within the terms of the
Data Protection Act (1998).

One of the things we are interested in finding out is whether the
telephone intervention affects the way people use other health
services. With your permission we can find out some of this
information from a confidential database called the Health and
Social Care Information Centre. This database will have a record of
any hospital services which you use during the study and in the
year following. We will only ask to access information relevant to
this study. We will not have access to your individual medical
records.

Yes. All information which is collected about you during the course
of the research will be kept completely confidential. If you are in
the telephone support group, the pharmacist may sometimes think
it would be beneficial to speak to your GP. If so, the pharmacist will
always ask your permission before doing this and will not do so
unless you have given permission.

blood samples will be destroyed and disposed of after one week.
The results of these tests will not be provided to anyone outside of
the research team, including you or your doctor. It is likely that
your GP or specialist will carry out these tests at appropriate
intervals in the ordinary monitoring your condition.

Both the control group and the telephone intervention group
participants will receive a second questionnaire to complete about
three months after the study begins. The questionnaire will take
about 10 minutes to complete. A final short questionnaire will be
posted to both groups three months later, at the end of the trial.
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In the unlikely event that you are harmed by taking part in this
study, compensation may be available. If you suspect that the harm
is the result of the Sponsor’s (University College London)
negligence then you may be able to claim compensation. After
discussing with the researcher, please make the claim in writing to
Professor Nick Barber who is the Chief Investigator for the research
and is based at the UCL School of Pharmacy. Professor Barber will
then pass the claim to the UCL Insurers, via the Sponsor’s office.
You may have to bear the costs of the legal action initially, and you
should consult a lawyer about this.

If you wish to complain, or have any concerns about any aspect of
the way you have been approached or treated by members of staff
you may have experienced due to your participation in the
research, National Health Service or UCL complaints mechanisms
are available to you. Please ask the researcher if you would like
more information on this.

What if there is a problem?

This study has been reviewed and approved by the NHS London
Brent Research Ethics Committee (ref no. 12/LO/1657).

Who has reviewed the study?

This research is being carried out by Imogen Lyons at the UCL
School of Pharmacy. Academic support is provided by Professor
Nick Barber, UCL School of Pharmacy and Professor Theo Raynor,
University of Leeds. The study is co-funded by Pharmacy2U and the
UCL School of Pharmacy.

Who is organising and funding this research?

School of Pharmacy and a summary of the findings will be available
on the Pharmacy2U website.
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Thank you for reading this information sheet. If you are happy to
take part in the research, please sign the enclosed ‘consent form’
and send it back to us in the freepost envelope provided.

If you have any questions or want to know more, please contact
the researcher, Imogen Lyons on 020 7874 1298, or Professor Nick
Barber on 020 7753 5856. You can also contact Pharmacy2U on
0845 803 9033.

Further information
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Patient consent form

UCL SCHOOL OF PHARMACY
TAVISTOCK SQUARE

The Medicines Advice Service Evaluation
CONSENT FORM
By completing and returning this form, you are giving us your consent that the personal information you
provide will only be used for the purposes of this project and not transferred to an organisation outside
of UCL. The information will be treated as strictly confidential and handled in accordance with the
provisions of the Data Protection Act 1998.
Name of Researcher: Imogen Lyons

Participant ID Number:

Please initial each box

1. I confirm that I have read and understand the information sheet dated
31/10/2012 (version 2.1) for the above study. I have had the opportunity to
consider the information, ask questions if I wished and had these answered
satisfactorily.
2. I understand that taking part is voluntary and that I am free to withdraw from
the study at any time without giving any reason, without my medical or
pharmacy care or legal rights being affected.
3. I understand that relevant sections of my pharmacy notes and information
collected during the study may be looked at by individuals from the UCL
research team, where it is relevant to my taking part in this research. I give
permission for these individuals to have access to my records.
4. I understand that information held and maintained by the Health and Social
Care Information Centre may be accessed to provide information about my use
of other healthcare services.
5. I understand that intervention telephone calls will be recorded for training and
monitoring purposes, and may be transcribed for analysis. These recordings
will be confidential and will accessible by the research team only.
6. I understand that I may be contacted later in the study to take part in a
telephone research interview and I can choose at that time whether or not I
want to take part in this interview.
7. I agree to take part in the above study.

______________________

______________________

___________

Name (PRINT)

Signature

Date

Department of Practice and Policy, UCL School of Pharmacy
Mezzanine Floor, BMA House (Entrance A),Tavistock Square, London WC1H 9JP
Tel: 020 7874 1298 I Fax: 020 7387 5693 I Email: imogen.lyons.11@ucl.ac.uk
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Telephone consultation interview guides

First telephone consultation questions for anti-diabetic medication(s)
Questions
Diabetes-specific prompts
Medicines:
How/when do you take it/them?
1. How are you getting on with your diabetes
medicine(s)?
2. Are you having any problems with your diabetes medicine(s), or concerns about taking
it/them?
Would you like me to tell you anything about
3. Do you think your diabetes medicine(s)
what your diabetes medicine does and how it
is/are working?
works in the body?

4. Do you think you are getting any side
effects or unexpected effects from your
diabetes medicine(s)?
5. People often miss taking doses of medicine
for a wide range of reasons. Have you missed
any doses of your diabetes medicine(s), or
changed when you take them?

When did you last miss a dose?
Do you have problems remembering to take
your medicines?
Do you ever run out of medicines before your
next supply arrives?
Do you have any trouble swallowing tablets or
capsules, opening containers, or otherwise
using your medicines?
Do you have any trouble knowing which
medicines to take at which times? / Do you ever
get confused about which medicines are which?

6. Some common non-prescription medicines
can be a problem for diabetics; do you take
any non-prescription medicines?
Condition:
7. How well do you feel your diabetes is under
control?
8. When was the last time you had a check up
for your diabetes? e.g. from your GP/nurse
9. Have you had a recent diabetes blood test
(HbA1c)?
10. Do you monitor your own blood sugar at
home?
11. Do you have your eyes checked every
year?
12. Do you have any problems with your feet?
13. Diabetics have a higher risk of
cardiovascular disease, have you had your
blood pressure and cholesterol checked
recently?
Close:
14. We will be sending you a summary of the
issues we have discussed today and we
would also like to send you a chart which
helps to clarify which of your medicines to

How regularly do you have these?
What was the result?
Do you know what this test measures for?
Do you have a target?
How often?
How do you use the results?
Do you have a target range?
Does your GP check your home test results?

Do you have those meals?
If not, what else to you do around that time of
day we could link in to your medicine taking,
If, yes - do you call those meals something
different?
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take when during the day. This will have the
following times of the day on it: Breakfast,
lunch...
15. Do you have anything else you would like
to know about your diabetes medicines or is
there anything you would like me to go over
again?
16. Would you like to discuss any issues with
any other medicines you are taking for other
conditions?
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First telephone consultation questions for lipid-lowering medication(s)
Questions
Cholesterol-specific prompts
Medicines:
How/when do you take it/them?
1. How are you getting on with your
cholesterol medicine(s)?
2. Are you having any problems with your cholesterol medicine(s), or concerns about taking
it/them?
Would like me to tell you anything about how
3. Do you think your cholesterol medicine(s)
your cholesterol medicine(s) works in the body?
is/are working?
4. Do you think you are getting any side
effects or unexpected effects from your
cholesterol medicine(s)?
5. People often miss taking doses of medicine When did you last miss a dose?
for a wide range of reasons. Have you missed
Do you have problems remembering to take
any doses of your cholesterol medicine(s), or
your medicines?
changed when you take it/them?
Do you ever run out of medicines before your
next supply arrives?
Do you have any trouble swallowing tablets or
capsules, opening containers, or otherwise
using your medicines?
Do you have any trouble knowing which
medicines to take at which times? / Do you ever
get confused about which medicines are which?

Condition:
6. When was the last time you had a check-up
or a blood test for your cholesterol?
7. What was the result of your last cholesterol
test?
8. Do you have a target?
9. Have you been told if you have a high,
moderate, or low risk of heart disease/stroke
in next 10 yrs?
Close:
10. We will be sending you a summary of the
issues we have discussed today and we
would also like to send you a chart which
helps to clarify which of your medicines to
take when during the day. This will have the
following times of the day on it: Breakfast,
lunch...
11. Do you have anything else you would like
to know about your cholesterol medicines or is
there anything you would like me to go over
again?
12. Would you like to discuss any issues with
any other medicines you are taking for other
conditions?

Where/Who did it?
How regularly do you have these check-ups?
Do you know what the numbers mean?

Do you have those meals?
If not, what else to you do around that time of
day we could link in to your medicine taking,
If, yes - do you call those meals something
different?
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Follow-up telephone consultation questions for anti-diabetic medication(s)
Questions
Medicines
1. How have you been getting on with your
diabetes medicine(s) since we last spoke?

Prompts
Have there been any changes in how and when
you take your diabetes medicines since we last
spoke?

2. Last time we spoke you mentioned a few issues you’d been having with your diabetes
medicine(s). Shall we go through each of these and see how you are getting on?
3. The first issue you mentioned was [refer to specific issue]. Is that correct?
Did this help? How did it help?
4. Did you try [the advice/solution
Why do you think it didn’t work?
recommended at previous contact] to help
with this issue?
Did this help? How did it help?
5. Did you try anything else?
6. Is this still a problem or concern?
REPEAT QUESTIONS 3-6 FOR EACH ISSUE THAT WAS DISCUSSED DURING THE INITIAL
PHONE CALL

7. Have you had any other problems/concerns with your diabetes medicine(s) since we last
spoke?
Lifestyle advice
8. Some simple lifestyle measures can improve your diabetes, such as eating a healthy diet,
keeping to a healthy weight, stopping smoking, taking regular exercise, and drinking within
limits. Would you like advice on any of these?
Close
9. Is there anything else you would like to discuss before we finish up?
Remember you can always call us if any problems arise in the future

Follow-up telephone consultation questions for lipid-lowering medication(s)
Questions
Medicines:
1. How have you been getting on with your
cholesterol medicine(s) since we last spoke?

Prompts
Have there been any changes in how and when
you take your cholesterol medicines since we
last spoke?

2. Last time we spoke you mentioned a few issues you’d been having with your cholesterol
medicine(s). Shall we go through each of these and see how you are getting on?
3. The first issue you mentioned was [refer to specific issue]. Is that correct?
Did this help? How did it help?
4. Did you try [the advice/solution
Why do you think it didn’t work?
recommended at previous contact] to help
with this issue?
Did this help? How did it help?
5. Did you try anything else?
6. Is this still a problem or concern?
REPEAT QUESTIONS 3-6 FOR EACH ISSUE THAT WAS DISCUSSED DURING THE INITIAL
PHONE CALL

7. Have you had any other problems/concerns with your cholesterol medicine(s) since we
last spoke?
Lifestyle advice
8. There is a link between lifestyle and cholesterol levels, and even if you are taking
cholesterol lowering medicines it is still important to have a healthy lifestyle.
Would you like any advice on diet, weight loss, exercise, stopping smoking or drinking
alcohol within limits?
9. Oily fish in your diet can be beneficial, but as an alternative you could take omega-3 fish
oil capsules, which can be taken alongside your prescribed medicines
Close:
9. Is there anything else you would like to discuss before we finish up?
Remember you can always call us if any problems arise in the future
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Example of written summary of consultation

delivering health

Desmond Wild
45 Churchill Crescent
Marple
Stockport

1 Hawthorn Park
Coal Road
Leeds
LS14 1PQ

SK66HL

Office: 0113 265 0222
Fax: 0113 20 1 8100
Order Line: 0845 803 9033

Dear Desmond Wild
Thank you for taking the time today to discuss your Cholesterol medicines with me, and any
problems or concerns you may have been experiencing with them . I hope you that you found
our discussion helpful.
The points below summarise some of the main issues that we talked about.
Simvastatin helps to keep cholesterol levels low, and they are designed to be used
alongside lifestyle measures such as eating a healthy diet, keeping your weight at the right
level, taking regular exercise and leading an active life. Keeping a healthy cholesterol level
significantly reduces your risk of cardiovascular disease, as does controlling your blood
pressure.
•

•
•

You should avoid grapefruits and grapefruit juice while taking Simvastatin, as they
can make the levels of Simvastatin rise in the blood by preventing it being broken
down by the liver.
Simvastatin is best taken at night because the body is most active at producing
cholesterol overnight.
If you find yourself forgetting the evening Simvastatin dose more often , your GP
might prescribe a longer acting alternative (such as Atorvastatin) that can be taken in
the morning . Call us if you need advice about this.

As we discussed, I am also enclosing a medicines reminder chart, which shows you when to
take each of your medicines. If your doctor makes any changes to your medicines we will
send you a new medicines reminder chart.
I look forward to speaking with you again at our next telephone appointment to see how you
are getting on . In the meantime, if you have any urgent problems or concerns please contact
us on 0845 803 9033.

Yours sincerely ,

Phil Day
Pharmacy2U Pharmacist

www.pharmacy2u.co.uk
Un Reglsleted No. :JaIn5g:) VAT

1010. 734 375.4 27
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1 tablet

1 tablet

To lower blood
pressure

Bendroflumethiazide Tablets 2.5 mg To lower blood
pressure
To keep the blood
thin and prevent
clotting

To lower blood
sugar levels
To lower
cholesterol levels

Candesartan Cilexetil Tablets 16
mg

Aspirin Dispersible Tablets 75 mg

Metfarmin Hydroch loride Tablets
500 mg

Simvaslatin Tablets 20 mg

deliveri ng health

1 tablet

Whats it for

Medic i ne Name

Breakfast

Lunch

1 tablet

Eve ning Meal

Times of Day

1 tablet

Bedtime

Providing
NHS Services

Notes

This chart shows you when to take each of your medicines.
• At each time of day, look down the column . There you wil l see which medicines you need to take at that time.
• Look in the 'Notes' column to see if you need to take with food or on an empty stomach.
• Medicines w hich you only take w hen you need them are not included in the chart.
• Please show this chart to anyone who you see about your health.

Appendix E

Wi ld, Mr Desmond Micheal

_,0845 803 9033

Medicines Rem inder Chart
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help patients make sure that they are getting the most out of their medicines.

1

than the development of new therapies. The Medicines Advice Service is designed to improve adherence and

suggested that innovations to improve adherence to treatment could have more impact on population health

research across many conditions and many different countries. In 2003, the World Health Organisation

adherence is considered a major global health problem. High levels of non-adherence have been identified in

their directions. Regardless of the reason for non-adherence, the patient should not be seen as at fault.Non-

patients themselves. Some patients may be reluctant to admit to their prescriber that they have not followed

Non-adherence is often a hidden problem, unrecognised by health care professionals and sometimes even by

motivation to take their medicines.

adherence. Patients’ beliefs and preferences, as well as practical factors, are believed to influence their

much they should take, or have difficulties opening medication containers. This is known as unintentional non-

for example, inadvertently forget to take their medicines, misunderstand the instructions as to when and how

possible risks or side effects of the medicine. This is known as intentional non-adherence. Other patients may,

choose not to take their medicines for a wide variety of reasons. For example, they may have concerns about

fully understand how to predict which patients are more likely to be non-adherent. Some patients actively

There are many reasons why someone might not take their medications as prescribed and researchers do not

£300 million per year.

that prescription medicines wastage costs the NHS approximately

adherence is therefore a costly problem for the NHS. It is estimated

people with long-term health problems via repeat prescriptions. Non-

cent of all primary and community care medicines are supplied to

England dispensed 850.7 million prescriptions. Approximately 70 per

interventions in healthcare. In 2010-11, community pharmacies in

The prescribing of a medicine is one of the most common

consequences for individual patients but also have an impact on NHS resources.

effectively can have a higher risk of hospitalizations and even premature death. These are clearly serious

management of long-term conditions. Research has shown that people who do not take their medicines

benefit of these advances if they do not take their medicines appropriately, and this may result in the poor

people manage their symptoms and maintain a good quality of life. However, patients are unlikely to get the full

Huge progress has been made over the last couple of decades in the development of medicines that can help

What is the role of the customer service team in the study? ............................................................. 3!

30-50% of patients with long-term conditions are non-adherent.

Who is involved?................................................................................................................................ 3!

medicines as they are prescribed. This is called non-adherence or non-compliance. It is estimated that between

often essential to the effective management of many long-term conditions, many people do not take their

When will the study take place and how long will it last? .................................................................. 2!

Who has reviewed the research? ...................................................................................................... 2!

cured, but can be controlled using medicines and other therapies. Although taking prescribed medicines is

Over 15 million people in the UK have a long-term condition. That is, a condition that cannot, at present, be

What is a randomised controlled trial?............................................................................................... 2!

1. BACKGROUND TO THE MEDICINES ADVICE SERVICE

What is the purpose of the study? ..................................................................................................... 2!

efficiently.

outlines how the service will operate and how you can help to make the service and the evaluation run

This handbook is designed to give you an overview of the Medicines Advice Service Evaluation (MASE). It

What is the Medicine Advice Service?............................................................................................... 2!

2. About the research ............................................................................................................................ 2!

1. Background to the Medicines Advice Service ................................................................................... 1!
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recruited in stages over a period of about 6 months and each participant will be followed up for 6 months.

The study will begin in November 2012 and will continue for approximately one year. Participants will be

WHEN WILL THE STUDY TAKE PLACE AND HOW LONG WILL IT LAST?

Leeds Research and Development office.

2

London Brent Research Ethics Committee (ref. 12/LO/1657). The study has also been approved by the NHS

participants are protected and the study design is of high quality. This study has been reviewed by the NHS

A variety of approvals are required for any research involving people, their tissue or their data to ensure

WHO HAS REVIEWED THE RESEARCH?

most likely because of the difference in the service provided.

the beginning of the study. If we find that one group is doing better than the other, we will know that this was

everyone has an equal chance of having the service. It also helps to make sure that the groups are similar at

receive their normal service. Each patient is put into a group at random (by chance). This is to make sure that

groups. We give one group the new service, and the second group, known as the control group, continues to

trial’ and is considered the gold standard in research. In a randomised controlled trial we separate people into

who receive this new service and those who do not. This type of research is called a ‘randomised controlled

In order to find out if the service actually works we want to compare the experiences and outcomes of people

WHAT IS A RANDOMISED CONTROLLED TRIAL?

conditions in the future.

the service. If the evaluation is successful it may be possible to offer this service to patients with other

health care services such as their GP or hospital care. Finally, the study will explore patients’ satisfaction with

actual health. We will also examine whether providing a service like this has an impact on patients’ use of other

explore whether the service improves adherence but also whether there is an impact on markers of people’s

have the evidence to support and further develop the service to best meet patient’s needs. The evaluation will

beneficial and acceptable to patients. High quality research stops us making assumptions and ensures that we

The purpose of this study is to find out if the service does what it is intended to do and to ensure that it is

WHAT IS THE PURPOSE OF THE STUDY?
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your role at each stage is detailed in the study protocol below.

3

following up with patients who have not responded to the invitation letter to participate. More information about

managed effectively and you may also have a role supporting the recruitment of patients to the study by

health care professionals who may enquire about the service. You will ensure that patient appointments are

smoothly in practice. You will need to be able to give clear information about the study to any patients or other

The customer service team will have an important role in ensuring the service and the evaluation work

WHAT IS THE ROLE OF THE CUSTOMER SERVICE TEAM IN THE STUDY?

Department of Practice and Policy
UCL School of Pharmacy
BMA House
Tavistock Square
London WC1H 9JP

Postal Address:

Email: imogen.lyons.11@ucl.ac.uk

with a pharmacist, and two written communications based on those telephone calls.

Tel: 020 7874 1298 / 07944 330 142

issues identified by each individual patient. The service will involve two telephone calls

Imogen can be contacted on:

The main point of contact for the study will be Imogen.

Leeds. Dr. Julian Harrison is overseeing the project at Pharmacy2U.

supervision is provided by Prof. Nick Barber and Dr. Li Wei at UCL, and Prof. Theo Raynor at the University of

Pharmacy2U. The study is being undertaken as part of a PhD. The PhD student is Imogen Lyons. Academic

The Medicines Advice Service Evaluation is a collaboration between the UCL School of Pharmacy and

WHO IS INVOLVED?

taking medicines varies between patients and therefore the service will focus on the

they get the best out of their medicines. The problems and concerns people have when

support and advice for patients taking medicines for a long-term condition to ensure

their use of other NHS services. The service is designed to provide telephone-based

a pharmacist can help to improve patients’ adherence to their medicines and reduce

The Medicines Advice Service is based on previous research that shows that talking to

WHAT IS THE MEDICINE ADVICE SERVICE?

2. ABOUT THE RESEARCH

Appendices
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Figure 1: an overview of the study

overview of the study.

This section provides more detail about how the study will work in practice. The flow chart below gives an

3. STUDY PROTOCOL

4

Participants with cognitive impairment

They are newly prescribed a medication for these conditions. These patients may be eligible for the
New Medicine Service

Live with someone already taking part in the study

Speak or understand insufficient English to take part in the telephone intervention

1

Participants with visual impairment
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number than that in the first instance.

everyone who is eligible to take part will agree to participate and we will therefore need to invite a larger

5

patient. We hope to have approximately 100 people joining the study each month for about six months. Not

into the study will be staggered to make sure there is enough time to deliver the service at the right time to each

control group and will continue to receive their normal service from Pharmacy2U. The recruitment of patients

will be in the intervention group and will receive the Medicines Advice Service. The other half will be in the

We need approximately 612 people to take part in the study to ensure that the results are valid. Half of these

HOW MANY PARTICIPANTS ARE NEEDED?

If a potential participant has a visual impairment it may be possible to go through the patient information sheet
and consent form over the phone with the patient. However, the customer must return a signed consent form to
take part. If necessary questionnaires may also be completed over the phone with the researcher.

2

Some people contacted as part of the study may have some degree of cognitive impairment. There is no formal
test of cognitive capacity to take part in the study. However, if there is any doubt about the person’s ability to
give informed consent, for example, if the person appears confused or muddled by the information, they should
not be included in the study.

1

2

Have their medications ordered by a caregiver/family member

Have a substantial hearing or sight impairment

Show signs of dementia or cognitive impairment in conversation

Are on drugs for dementia

Are unable to give written informed consent

Are under the age of 18

Have no access to a telephone

Live outside of England (i.e. customers in Wales, Scotland, Northern Ireland or abroad)

Customers will not be eligible if they:

! Prescribed medication for type 2 diabetes and/or high cholesterol

! NHS Patients

Eligible customers will be:

identified and invited to take part.

criteria below. Once all eligible participants have been identified a random selection of these patients will be

Participants will be identified using electronic searches of the Pharmacy2U database based on the selection

HOW ARE POTENTIAL PARTICIPANTS IDENTIFIED?

Appendices
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finger tip using a spring-loaded lancet (see Appendix C). Participants with both Diabetes and
high cholesterol will receive 2 packs and are asked to return one sample for each. These blood
samples are to be sent directly to The Doctors Laboratory, where they will be analyzed for either
Gylcosylated Haemoglobin (HbA1c - Diabetes) or lipid levels (Cholesterol). Participants will not

envelope. A copy of the information sheet and consent form can be found in Appendix A. Patients are asked to

return the consent form directly to Imogen at UCL if they agree to take part. Patients must give informed

consent, documented by means of a signed and dated consent form, to take part.

customer services team will be in touch soon to arrange the first telephone consultation with the

their concerns as quickly as possible.

with a link to book an appointment. All other participants will be contacted by telephone. More
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7

on the voicemail.

6

if they have a voicemail facility but be careful not to leave any confidential information

If the telephone call is unanswered, a message can be left on the patient’s telephone

personalised for the patient with reference to their particular condition(s) and medicine(s). A

any hearing or visual impairments, and make a note of it for the pharmacist
•

medication, and questions about their use of other healthcare services. Each questionnaire is

health, their beliefs about medicines, problems and concerns with medicines, and adherence to

Consider whether the patient has any special requirements, for example if they have

about 10 minutes to complete. It includes some general questions about the participant, their

appointment
•

Ask the patient to have their medicines to hand at the time of the telephone
•

with a freepost reply envelope to be completed and returned. The questionnaire should take

Participants may change their mind and withdraw consent at any time
•

Points to consider when booking the telephone appointment:

Once a consent form has been returned to UCL, Imogen will post the patient a questionnaire

Postal questionnaire one and finger prick blood test
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Month 0

This section outlines what happens once a patient consents to take part in the study.

CDB.

detailed training will be given on how to manage the appointment booking system on the

consultation. Where an email address has been provided, participants will receive an email

take part and that there will be no consequences for them if they choose not to.

WHAT CAN PARTICIPANTS EXPECT IF THEY CONSENT TO TAKE PART?

Customer services will be responsible for making appointments for the initial telephone

remind customers about the research study. It must always be clear that they are not required to

for their first telephone consultation with the pharmacist.

Participants assigned to the intervention group will then be contacted to make an appointment

Imogen will update the group allocation for each participant on the Pharmacy2U CDB.

Scheduling a telephone appointment (intervention group only)

you will be given a script for the conversation. The follow-up telephone call is an opportunity to

to contact patients who have not responded. If you are required to telephone eligible patients,

Not all patients will respond to the invitation letter. If the response rate is very low we may need

Following up patients who have not returned a consent form

http://www.pals.nhs.uk/officemapsearch.aspx

pharmacist.

to. Participants allocated to the intervention group will be told that a member of the Pharmacy2U

listens to patients, their relatives, carers and friends, and answers their questions and resolves

Enter a postcode at the link below to find the customers local PALS office

Imogen will send a letter to the participant informing them which group they have been assigned

the Patient Advice and Liaison Service (PALS). PALS was introduced to ensure that the NHS

to.

patient, pharmacy staff, nor the researchers can choose which group the participant is assigned

For more general questions about taking part in research in general you can also refer people to

allocate each participant to either the control group or the intervention group. Neither the

on their contact details to Imogen to phone them.

either the intervention group or the control group. Imogen will use a computer program to

Once they have returned the baseline questionnaire to UCL the participant will be assigned to

Randomisation

of blood, or if they provide one rather than two samples.

test is optional and patients can still take part in the study if they choose not to provide a sample

If you do not know the answer to any question, please ask the customer for permission to pass

they may have.

participants and the information in this handbook will hopefully help you to answer any questions

questions about the study. However, Pharmacy2U may also receive calls from potential

The information sheet and letter will encourage customers to contact Imogen directly with any

be given the results of the blood tests. Like all aspects of the research study, submitting a blood

The participant will also receive a pack and instructions to take a small blood sample from their

enclose an information leaflet about the study from the UCL researchers, a consent form, and a freepost reply

Answering phone calls from patients enquiring about the study

copy of questionnaire one is in Appendix B.

Potential participants will receive a letter from Pharmacy2U inviting them to take part in the study. This letter will

Customer service roles and responsibilities

HOW ARE PARTICIPANTS INVITED TO TAKE PART?
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satisfaction with the Medicine Advice Service. The questionnaire should take about 10 minutes

enrolled in the study on the Pharmacy2U CDB.

telephone if they have a voicemail facility but be careful not to leave any confidential

chart to the participant after the telephone consultation

8

Customer services will responsible for printing and sending the summary letter and reminder

posted to the participant.

discussed during the telephone consultation and will approve a medicines reminder chart to be

At the end of the telephone call the pharmacist will write a letter summarising the main points
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sample of blood, or if they provide one rather than two samples.

9

blood test is optional and patients can still take part in the study if they choose not to provide a

not be given the results of the blood tests. Like all aspects of the research study, submitting a

lancet. Participants who previously returned two blood samples will receive two. Participants will

pack and instructions to take a small blood sample from their finger tip using a spring-loaded

Participants who provided a blood sample at the beginning of the study will also recieve another

The questionnaire should take about 10 minutes to complete.

questions to answer about their experiences and satisfaction with the Medicine Advice Service.

same as questionnaire two. Again intervention group participants will have an extra set of

reply envelope approximately 6 months after enrolment in the study. The questionnaire is the

Imogen will post the participant a final questionnaire to be completed and returned in a freepost

Postal questionnaire three and finger prick blood test

end of the follow-up telephone consultation and held back until 5 months after they are first

If the telephone call is unanswered, a message can be left on the participant’s

Month 6

telephone consultations with the pharmacist. This letter will be written by the pharmacist at the

any hearing or visual impairments, and make a note of it for the pharmacist

information on the voicemail.

The participant will be sent a letter reminding them of the main issues discussed during their

Consider whether the patient has any special requirements, for example if they have

appointment

Summary letter and reminder chart (intervention group only)

•

•

Reminder letter (intervention group only)

convenient for the patient.

telephone consultation

Ask the patient to have their medicines to hand at the time of the telephone

by Imogen, typically about one month after the follow-up consultation at a time and place

The follow-up appointment should be scheduled within 4 to 6 weeks of the first

•

•

interview to talk about their experience of the Medicine Advice Service. This will be conducted

Participants may change their mind and withdraw consent at any time

A small sample of participants (30-40) in the intervention group will be invited for a telephone

Qualitative interview (intervention group only)

Appendix F.

•

Points to consider when booking the telephone appointment:

customer service team will be responsible for arranging the follow-up telephone appointment.

consultation. In some circumstances, an appointment will not have been scheduled and the

Month 5

group participants will have an extra set of questions to answer about their experiences and

arrange an appointment at a later date.

Month 4

similar to the previous one without the general questions about the participant. Intervention

is in a hurry to get off the phone, doesn’t have their diary handy, etc) customer services will

to complete. A copy of the second questionnaire for intervention group participants is in

questionnaire to be completed and returned in a freepost reply envelope. The questionnaire is

consultation. If the pharmacist is unable to make a follow-up appointment (e.g. if the participant

In most cases the pharmacist will arrange a follow-up appointment during the first telephone

Three months after they are enrolled in the study, Imogen will post the participant a second

Postal questionnaire two

the patient. The follow-up appointment should take place within 4-6 weeks of the first telephone

Month 3

be responsible for rescheduling appointments.

If participants do not answer at the time of their follow-up appointment customer services will

At the end of the telephone consultation, the pharmacist will make a follow-up appointment with

Scheduling a follow-up telephone appointment (intervention group only)

responsible for rescheduling appointments.

found in Appendix E.

of the questions the pharmacist will ask during the follow-up telephone consultation can be

If participants do not answer at the time of their appointment customer services will be

The participant will receive a telephone call from the pharmacist at the scheduled time. A copy

Follow-up telephone call (intervention group only)

of the questions the pharmacist will ask during the telephone call can be found in Appendix D.

Month 2

The participant will receive a telephone call from the pharmacist at the scheduled time. A copy

First telephone consultation (intervention group only)
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Month 1
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you to either the intervention group or a control group. Only people in the intervention group will receive a

you a letter to tell you which group you are going to be in.

MASE – The Medicines Advice Service Evaluation - Customer Care Handbook – 12/12/2012

most out of their medicines, and stay healthier longer, that should help the NHS to save money.

10

the aims of the research is to save the NHS money in the long run. If the service can help people to get the

If the individual is not satisfied by that answer you can tell them that, as well as supporting individuals, one of

College London School of Pharmacy and Pharmacy2U.

It is a free service provided by Pharmacy2U at no cost to the NHS. The research is co-funded by the University

Who is paying for the service/research?

cannot be identified.
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.

11

only. If you have any concerns about your bloods please discuss this with your doctor.

research team. Any information about you used in reports about the research will be anonymised so that you

No, unfortunately we cannot give out the results of the blood tests to anybody; they are for research purposes

Pharmacy2U. All information about you will be stored securely and will not be accessible to anyone outside the

Can I get the results of my blood test(s)?

the questionnaire to the researcher at UCL.

Yes, you can still take part in the study, if you prefer not to provide a blood sample, simply complete and return

I don’t want to give a blood sample, can I still take part in the study?

appointment. This can be arranged for a time that suits you best between Monday and Friday, 9am to 5pm (?).

If you are assigned to the intervention group, we will be in touch with you to arrange your first telephone

Pharmacy2U.

Imogen has an obligation to keep all your information confidential, in the same way as any member of staff at

information.

information about the medicines you are prescribed. She will not have access to your billing and payment

the study. This will include your contact details, some information about you such as your age and gender, and

University College London. The researcher (Imogen) will only access information about you that is relevant to

If you agree to take part you are giving us permission to provide some information about you to researchers at

How can you guarantee the information will be kept confidential?

What information about me will the researchers have access to?

telephone call. Participants who are in the control group who will continue to receive their usual service from

Once you have agree to take part and have returned your first questionnaire, the researcher will then assign

complete. If you complete it and send it back in the self addressed envelope provided, Imogen will then send

If I take part who will have access to my personal information?

If I agree to take part when will my telephone appointment be? / When will my telephone appointment
happen?

is to gather evidence about whether the service has the effects that we think they might.

research we don’t know for certain what the impact of the service will be. The purpose of conducting research

is successful and helpful it may be offered to other customers in the future. However, until we carry out the

No, at this time the service is only available through the research study. If the research shows that the service

I don’t want to take part in the research but can I have the service anyway?

is successful and helpful it may be offered to other customers in the future.

No, at this time the service is only available through the research study. If the research shows that the service

My partner/someone I know is getting this new service, can I have it too?

the service has the effects that we think they might.

what the impact of the service will be. The purpose of conducting research is to gather evidence about whether

people a service which may benefit them. However, until we carry out the research we don’t know for certain

compare people who have the service with those who do not. Some people argue that it is unethical not to give

computer programme. In order to find out whether the service is beneficial to people we need to be able to

chance of being in the intervention or control group. You were assigned to the control group randomly using a

Unfortunately it is not possible to choose which group you are allocated to. Everyone in the study has an equal

I received a letter to say I am in the control group, why can I not have the service?

Once your consent form has been received, Imogen, the UCL researcher, will send you a questionnaire to

months. You can change your mind and withdraw your consent at any time.

If you send back the consent form you are agreeing to take part in a research study lasting approximately 6

What happens if I send back the consent form?

randomly select a number of those people to take part and your name was selected in this way.

included in the search results based on the medicines you take. We then used a computer program to

We have searched our database for all customers who are eligible to take part in this study. Your name was

How was my name selected?

for either or both of these conditions and the letter is inviting you to take part in the study if you wish.

medicines for Diabetes or high cholesterol. According to our computer system, you are prescribed medicines

We are working with University College London to carry out a research study involving patients taking

Why have I received a letter about a research study?

questions that do not appear on this list, please let Imogen know so that this handbook can be updated.

participants over the course of the study, and information to help you answer them. If there are recurring

This section provides some examples of questions that you may encounter from participants or potential

4. POTENTIAL QUESTIONS FROM CUSTOMERS
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I sometimes worry about the long term
effects of my medicines

Cholesterol

These medicines give me unpleasant
side effects

Department of Practice and Policy

London WC1H 9JP

Tavistock Square

BMA House

UCL School of Pharmacy
© R Horne University of Brighton 1996

My medicines protect me from
becoming worse

Imogen Lyons

Please return your completed questionnaire in the freepost envelope provided to:

I sometimes worry about becoming too
dependent on my medicines

My medicines disrupt my life

My health in the future will depend on
my medicines

My medicines are a mystery to me

Without my medicines I would be very
ill

My life would be impossible without my
medicines

Having to take medicines worries me

My health, at present, depends on my
medicines

Strongly
agree

Agree

Uncertain

Disagree

Page 2 of 8

Strongly
disagree

The questions in this section are about the medicine(s) you take for your cholesterol
only.
There are no right or wrong answers.
We are interested in your personal views.

Views about cholesterol medicines
prescribed for you:

•
•

•

Questionnaire One

THE
MEDICINES ADVICE SERVICE
EVALUATION

PART 1A – YOUR MEDICINES

We would like to ask you about your personal views about medicines prescribed for you.
These are statements other people have made about their medicines.
Please show how much you agree or disagree with them by ticking the appropriate box.

Appendix G

RESEARCH STUDY

UCL SCHOOL OF PHARMACY
TAVISTOCK SQUARE
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I would like more information
on the effects of my
medicines

I would like more information
on how to take my medicines

Sometimes I forget what my
medicines are for

I don’t know what my
medicines are for

It is hard to pay for my
medicines

It is hard to get my repeat
prescriptions in time

It is hard to take so many
pills at the same time

It is hard to remember to
take all of my medicines

The times of day that I have
to take my medicines are
inconvenient

My medicines are difficult to
swallow

My medicines taste
unpleasant

The directions on how to
take my medicines are
confusing

My medicine containers are
hard to open

Problems or concerns with
your cholesterol medicines

Does not
apply

Strongly
agree
Agree

Uncertain

Disagree

Page 3 of 8

Strongly
disagree

20

30

40

50%

60

70

80

90

Took every
single dose

100%

2 tablets

7 tablets (1 daily)
7 tablets (1 daily)

EXAMPLE: Simvastatin 40mg
Simvastatin 40mg

I decided not to take it
I forgot to take it
I was unable to take it
Other (please specify) ………………………………………………………………
Not applicable

Page 4 of 8

Here are examples of reasons other people have given for missing medicines.
Thinking of the cholesterol medicine(s) you missed in the last 7 days, which of the
following statements best describe what happened (you can choose more than one
option)?

Amount MISSED in last 7
days (i.e. number of
tablets, capsules, etc)

Amount PRESCRIBED
(i.e. number of tablets,
capsules, etc)

Name of medicine

People often miss taking their medicines, for a whole range of reasons. Thinking of
the last 7 days, how much of each medicine have you missed taking?

Took no
medicine

0% 10

0% means you have taken none of your prescribed medicine(s)
50% means you have taken half of your prescribed medicine(s)
100% means you have taken every single dose of your medicine(s) as prescribed

Please put an x on the scale below showing your best guess about how much of your
cholesterol medicine(s) you have taken in the last month. For example:

PART 1C – YOUR MEDICINES

The next questions ask about how you are getting on with taking your cholesterol
medicines. We know that many patients at times miss or change doses of their medicines.
Some forget, others have various problems taking their medicine, and yet other patients
adapt their treatment so it fits in better with their life. Please answer the following questions
the best you can.

PART 1B – YOUR MEDICINES

The following list describes problems and concerns that people sometimes have with their
medicines. Please tick the appropriate box if you have any of these problems or concerns
with your cholesterol medicine(s). If you take more than one medicine for your cholesterol,
please tick the box even if the problem or concern is only with one of your cholesterol
medicines.
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PART 2 – HEALTH SERVICES USE

Number of
Times

PART 3 – ABOUT YOU

Single, never married
Married / civil partnership / living with partner
Separated
Divorced
Widowed

What is your current marital status?

On your own
With a spouse or partner
With other family members
In shared accommodation (e.g. with friends or flatmates)
In sheltered accommodation
With a professional carer

Please indicate your current living arrangements:

For each question please tick the box that applies to you.

Never
Once
2-3 times
4 or more times

Page 5 of 8

How many times in the past six months have you had medicines dispensed from a
pharmacy other than Pharmacy2U?

Stayed overnight, or longer, in a hospital

Visited an Accident and Emergency Department (Casualty) at a hospital

Visited a specialist in hospital or a hospital out-patient department

Seen a GP

Health care service

Please indicate, as best you can remember, how many times in the last three months you
have used the following health care services for issues related to your Cholesterol

Yes
No

Do you pay for your prescription(s)?

Excellent
Very good
Good
Fair
Poor

In general would you say your health is:

Employed/Self-employed
Retired
In full-time education
Full-time home-maker / Carer
Unemployed
Disabled or too ill to work

Are you currently?

Yes
No

Is English your first language?

Page 6 of 8

Higher Degree (e.g. Masters, doctorate)
Degree
Higher education qualification below degree level (e.g. Diploma, Certificate)
A-levels / Highers or equivalent
NVQ/SVQ/BTEC/ONC or equivalent
O Level / GCSE or equivalent
Primary school
No formal education

Please indicate the highest level of education you have completed:

White
Black-African/Caribbean
Other Black
Indian
Pakistani/Bangladeshi
Chinese
Other Ethnic Group. Please describe: _________________________________

How do you describe your ethnic origin?
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THE END

Page 7 of 8

If you have any questions about the survey please do not hesitate to contact Imogen Lyons
on 020 7874 1298, or email me at imogen.lyons.11@ucl.ac.uk

Please take a moment to ensure all pages have been answered and return the
questionnaire in the enclosed freepost envelope; you do not have to use a stamp.

THANK YOU

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

Thank you for taking the time to complete this survey; your responses are very much
appreciated. If there is anything else you would like to tell us please do so in the space
below:

Participant ID Number

Q1C Version 2.2

06/12/2012
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Instructions for tiny blood samples

Copyright material removed
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)

Qualitative)Interview)guide)–)Version)1.5–)06/12/2013)

)

Do you have any questions?
Are you still happy to take part?

Consent

)

Page)1)of)4)

There is no right or wrong answer to any of the questions I’m just interested in what you think or
feel. If you don't understand a question, or want me to clarify or repeat something, please stop me
at any point.

Questions

Any information you share will be confidential. This means that what you talk about today will only
be shared with the research team at UCL. We will put what you say together with what other people
involved in the study have said so the pharmacy team won’t know what any individual person has
said. We will also make sure that any information we include in our report does not identify you. You
don’t have to talk about anything you don’t want to and you may end the interview at any time.

If it is ok with you I am going to record our conversation. This is just so I can remember what is said.

Confidentiality

Tell me about how you made the telephone appointment to talk to the pharmacist?
e.g. email, telephone, how did it work?

)
Qualitative)Interview)guide)–)Version)1.5–)06/12/2013)

)

)

Did you ever miss any of your telephone appointments?
If yes, explore why

)

What did you think about the amount of time you spent on the telephone with the
pharmacist?

Page)2)of)4)

Prior to being involved in this study have you ever looked for more information about your
condition or medicines? Where? Why?

*How did your telephone calls with the Pharmacy2U pharmacist compare with any
conversations you have previously had about your medicines in person with your doctor,
nurse, pharmacist or other healthcare professional?
Which do you prefer? Why? What are the differences?

How clear did you find the pharmacist’s explanations?
Did you understand the information/advice given?

How did you feel about discussing your medicines/condition with the pharmacist?
Comfortable, nervous, etc, What made you feel that way?

*Tell me a bit about your phone calls with the pharmacist in general?
What did you talk about? What did you ask about?
What did the pharmacist suggest?
What did you think about the pharmacist’s response/information/advice?
Is it still a problem or concern?
• Summarize issues discussed
Is there anything else that you would have liked to discuss?

Telephone calls

The purpose of this conversation is to find out about your experiences taking part in the Medicines
Advice Service study (that is specifically the recent telephone consultations you had with the
pharmacist at Pharmacy2U and the information you received in the post afterwards, rather than the
Pharmacy2U service in general). We are interested in what it is like for people using the new
service and how we can improve things in future. In order to improve things in the future it is
particularly helpful for us to hear about anything you didn’t like as well as anything you may have
thought was good.

The next few questions are about what you thought about the different parts of the Medicine
Advice Service, for example, the information provided during the telephone calls, the written
summaries, or the medicines reminder chart.

EXPERIENCE, PERCEPTIONS OF AND SATISFACTION WITH THE SERVICE

What did you expect from the Medicine Advice Service beforehand?
Was it better or worse than expected? What makes you say that?)

Why you decide to take part in this research study?

MOTIVATION AND EXPECTATIONS

Purpose

This should take approximately 20-30 minutes. If it’s not convenient to talk at the moment I can call
back at another time.

Duration

Thank you for agreeing to take part in this study. Would it be ok if I asked you some questions about
your experiences with the study and the new telephone advice service?

My name is Imogen Lyons. I am the researcher at the UCL School of Pharmacy working on the
study you are taking part in with Pharmacy2U.

The first few questions I’m going to ask are about how and why you got involved in this
study…

INTERVIEW TOPIC GUIDE

)

Appendix I

Hello. Can I please speak to Mr/Ms…………………?

INTRODUCTION

Qualitative Interview Guide

THE MEDICINES ADVICE SERVICE EVALUATION
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Would you recommend the service to someone else in your position?
Why? What would you tell them about it?
*Based on your experience, if you could change anything about the service or about the
way it works, what would it be?

Have you shown your medicines reminder chart to anyone else?
E.g. doctor or other healthcare professionals

Is there anything you would change about the reminder chart?

Qualitative)Interview)guide)–)Version)1.5–)06/12/2013)

)

)

What, if any, were the negative effects of the telephone service?)

* What did you find least helpful?
)

)

Page)3)of)4)

How has talking to the pharmacist affected your health in any way?
If so, tell me about it. How has your health changed as a result of the intervention?
Did you learn anything new about your condition? What?

How has talking to the pharmacist affected the way you take your medicines?
If so, tell me about it. What made you change the way you take your medicines?
Did you learn anything new about your medicines? What?

How has talking to the pharmacist changed the way you think about your medicines?
e.g. your beliefs about them, your understanding of how they work, etc

e.g. information, advice, privacy, convenience, phone calls, written info, reminder
chart...
Anything else?

What did you find most helpful about the Medicine Advice Service?

*Overall, how do you think that you benefited from talking to the pharmacist?

Qualitative)Interview)guide)–)Version)1.5–)06/12/2013)

)

)

)

THANK YOU

)

Page)4)of)4)

Is there anything else about the study or the telephone service that you would like to
discuss?

CLOSE

Would you like to receive calls from the pharmacist on an ongoing basis?
If so, how would it be helpful? how often do you think it would be useful?

OUTCOMES

Would you use this type of service again? Why?

Have you found it helpful/useful?
If so, how? What do you like most about it? If not, why not?

FUTURE OF THE SERVICE

Have you talked to anyone else about the service?

Has the service had any impact on your relationship with your doctor or any other health
care professionals that you interact with?

Have you used the reminder chart?
How? How often?

Can you tell me what you thought about the medicines reminder chart?

Medicines Reminder Chart

Is there anything you would suggest might improve it?
Is there any additional information that would have been useful?

*Have you been to see your doctor as a result of your conversations with the pharmacist?
If yes, did you tell them about the pharmacy telephone service? How did they
respond, etc?

Have you spoken to your doctor or any other health care professionals about the service?

What did you think about the written information you received in the post summarising your
telephone call with the pharmacist?

Did you think this was an accurate reflection of the conversation you had with the
pharmacist? Did you find it helpful? In what way?

RELATIONS WITH OTHER HEALTH CARE PROFESSIONALS

Written information
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Appendix J

Logistic Regression models

Complete case analysis at four week follow-up
2

The adjusted model for the four week follow up was statistically significant, χ (9, N=494)
=66.7, p<.000), indicating that the model was able to distinguish between participants who
reported adherence and non-adherence at four weeks post intervention. Study group and
baseline adherence were the only significant predictors in this model. When all other
variables are controlled for, the odds of being adherent are three times higher in the
intervention group compared to the control group (OR 3.43 95%CI 1.72 to 6.84, p<.000). The
Hosmer and Lemeshow Goodness of Fit Chi Squared test indicates that the model fits the
2

data well, χ (8)=11.18, p=.192). The model as a whole explained between 12.6% (Cox &
Snell R square) and 24.9% (Nagelkerke R Square) of the variance in adherence, and
correctly classified 90.9% of cases.

Complete case analysis at six month follow-up
2

The adjusted model for the six month follow up was statistically significant, χ (9, N=494)
=57.9, p<.000), indicating that the model was able to distinguish between participants who
reported adherence and non-adherence at four weeks post intervention. Study group and
baseline adherence were the only significant predictors in this model. When all other
variables are controlled for, the odds of being adherent are three times higher in the
intervention group compared to the control group (OR 3.48 95%CI 1.69 to 7.15, p=.001). The
Hosmer and Lemeshow Goodness of Fit Chi Squared test indicates that the model fits the
2

data well, χ (8)=5.35, p=.719). The model as a whole explained between 11.1% (Cox &
Snell R square) and 23.2% (Nagelkerke R Square) of the variance in adherence, and
correctly classified 90.9% of cases.
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.023

.042
.404

.401
.181
.323 53.457

.349

.053
.171
2.364

.360
.037

-.074
.024

1
1

1

1
1

.670
.000

.880

.837
.525

Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia only=ref)
Diabetes only
Hyperlipidaemia and diabetes
Number of items on repeat prescription list at
baseline
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Adherence at baseline (nonadherent=reference)
.381

.199

.272

.553
1.564

1
1

1

1
1

.706
.000

.602

.457
.211

.858 (.388-1.897)
8.985 (4.663-17.312)

1.220 (.578-2.573)

.762 (.372-1.561)
1.054 (.971-1.145)

Unadjusted (N=494)
Wald df Sig.
OR (95%CI)
8.878
1 .003
2.674 (1.400-5.108)
.562
1 .453
.798 (.442-1.440)
4.953
1 .026
1.037 (1.004-1.070)
.060
1 .806
.828 (.183-3.744)

.405
.143
.335 43.052

.366
.042

-.272
.053

-.153
2.196

S.E.
.330
.301
.016
.770

B
.984
-.226
.036
-.189

1.054 (.532-2.088)

.929 (.459-1.880)
1.024 (.952-1.102)

OR (95%CI)
2.468 (1.355-4.496)
1.240 (.702-2.190)
1.034 (1.004-1.066)
1.009 (.224-4.538)

1.186 (.540-2.604)
10.636 (5.643-20.047)

Unadjusted (N=494)
Wald df Sig.
8.719
1 .003
.551
1 .458
4.817
1 .028
.000
1 .991

Table A2 Complete case logistic regression analysis at six month follow up

Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia
only=reference)
Diabetes only
Hyperlipidaemia and diabetes
Number of items on repeat prescription list at
baseline
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Adherence at baseline (nonadherent=reference)

S.E.
.306
.290
.015
.767

B
.903
.215
.034
.009

Table A1 Complete case logistic regression analysis at four week follow up

.062
2.387

.434

-.094
.069

B
1.246
-.413
.016
.520

.512
2.549

.235

.269
.021

B
1.233
.191
.021
.740

.450
.370

.417

.443
.048

S.E.
.368
.335
.018
.915

.452
.357

.390

.447
.043

S.E.
.352
.323
.018
.908

1
1

1

1
1

1.265 (.589-2.715)

1.309 (.545-3.144)
1.021 (.938-1.111)

.257
1.668 (.688-4.043)
.000 12.797 (6.354-25.775)

.546

.547
.633

.019
41.522

1.084

.045
2.048

1
1

1

1
1

1.544 (.682-3.497)

.910 (.382-2.170)
1.072 (.975-1.178)

.890
1.064 (.441-2.569)
.000 10.879 (5.264-22.484)

.298

.831
.152

Adjusted (N=494)
Wald
df
Sig.
OR (95%CI)
11.485
1 .001
3.477 (1.691-7.148)
1.515
1 .218
.662 (.343-1.277)
.795
1 .373
1.016 (.981-1.053)
.323
1 .570
1.682 (.280-10.113)

1.284
50.924

.364

.363
.227

Adjusted (N=494)
Wald
df
Sig.
OR (95%CI)
12.253
1 .000
3.431 (1.720-6.842)
.350
1 .554
1.211 (.643-2.279)
1.375
1 .241
1.021 (.986-1.056)
.665
1 .415
2.097 (.354-12.435)
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Available case analysis at four week follow-up
2

The adjusted model for the four week follow up was statistically significant, χ (9,
N=556)=84.8, p<.001), indicating that the model was able to distinguish between participants
who reported adherence and non-adherence at four weeks post intervention. Study group
and baseline adherence were the only significant predictors in this model. When all other
variables are controlled for, the odds of being adherent are three and a half times higher in
the intervention group compared to the control group (OR 3.53 95%CI 1.87 to 6.67, p<.001).
The Hosmer and Lemeshow Goodness of Fit Chi Squared test indicates that the model fits
2

the data well, χ (8)=5.47, p=.706). The model as a whole explained between 14.1% (Cox &
Snell R square) and 26.8% (Nagelkerke R Square) of the variance in adherence, and
correctly classified 89.9% of cases.

Available case analysis at six month follow-up
2

The adjusted model for the six month follow up was statistically significant, χ (9,
N=532)=53.8, p<.001), indicating that the model was able to distinguish between participants
who reported adherence and non-adherence at four weeks post intervention. Study group
and baseline adherence were the only significant predictors in this model. When all other
variables are controlled for, the odds of being adherent are three times higher in the
intervention group compared to the control group (OR 3.40 95%CI 1.75 to 6.61, p<.001). The
Hosmer and Lemeshow Goodness of Fit Chi Squared test indicates that the model fits the
2

data well, χ (8)=7.90, p=.443). The model as a whole explained between 9.6% (Cox & Snell
R square) and 19.8% (Nagelkerke R Square) of the variance in adherence, and correctly
classified 90.4% of cases.
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Unadjusted (N=541)
S.E.
Wald df Sig.
OR (95%CI)
.284 12.287
1 .000 2.707 (1.551-4.724)

Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia only=ref)
Diabetes only
Hyperlipidaemia and diabetes
Number of items on repeat prescription list at
baseline
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Adherence at baseline (non-adherent=reference)

B
.996

Unadjusted (N=564)
S.E.
Wald df Sig.
OR (95%CI)
.284 12.287
1 .000 2.707 (1.551-4.724)

Table A4 Available case logistic regression analysis at six month follow up

Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia only=ref)
Diabetes only
Hyperlipidaemia and diabetes
Number of items on repeat prescription list at
baseline
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Adherence at baseline (non-adherent=reference)

B
.996

Table A3 Available case logistic regression analysis at four week follow up

.398

.172

.187

.041
2.005

.431
.047
.353 39.242

.411
.045

-.094
2.210

1
1

1

1
1

1
1

1

1
1

1.237 (.619-2.470)

1.323 (.600-2.920)
1.011 (.934-1.093)

OR (95%CI)
3.532 (1.871-6.669)
.900 (.507-1.598)
1.015 (.984-1.047)
2.388 (.437-13.054)

.828
.000

.665

.840
.157

.910 (.391-2.118)
9.119 (4.567-18.210)

1.188 (.545-2.588)

.921 (.411-2.061)
1.067 (.976-1.166)

OR (95%CI)
3.398 (1.747-6.611)
.804 (.436-1.482)
1.009 (.975-1.043)
1.891 (.341-10.500)

.308
1.513 (.682-3.354)
.000 12.985 (6.905-24.419)

.547

.488
.790

Adjusted (N=532)
S.E.
Wald
df
Sig.
.340 12.979
1
.000
.312
.490
1
.484
.017
.244
1
.621
.875
.531
1
.466
-.083
.064

B
1.223
-.219
.009
.637

.363

.481
.071

.406 1.038
.322 63.309

.353

.213
.414
2.564

.404
.040

Adjusted (N=556)
S.E.
Wald
df
Sig.
.324 15.150
1
.000
.293
.130
1
.718
.016
.928
1
.336
.867 1.009
1
.315

.280
.011

B
1.262
-.106
.015
.871
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S.E.
.234

Unadjusted (N=677)
Sig.
OR (95%CI)
.005
1.926 (1.217-3.049)

Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia only=ref)
Diabetes only
Hyperlipidaemia and diabetes
Number of items on repeat prescription list at
baseline
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Adherence at baseline (non-adherent=reference)

B
.713

S.E.
.258

Unadjusted (N=677)
Sig.
OR (95%CI)
.006
2.041 (1.229-3.391)

Table A6 Intention to treat logistic regression analysis (pooled estimates) at six month follow up

Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia only=ref)
Diabetes only
Hyperlipidaemia and diabetes
Number of items on repeat prescription list at
baseline
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Adherence at baseline (non-adherent=reference)

B
.656

Table A5 Intention to treat logistic regression analysis (pooled estimates) at four week follow up

.330
.361
.294

.042
.056
1.978

.877
.000

.899

.453
.965

.328
.037
.345
.350
.290

-.096
.024
.254
.066
1.687

.850
.000

.463

.770
.517

1.043 (.545-1.996)

1.298 (.656-2.567)
1.002 (.935-1.072)

OR (95%CI)
2.20 (1.329-3.647)
1.002 (.606-1.656)
1.018 (.989-1.048)
1.631 (.430-6.185)

1.068 (.537-2.123)
5.404 (3.060-9.545)

1.289 (.653-2.542)

.980 (.477-1.729)
1.024 (.953-1.100)

OR (95%CI)
2.239 (1.293-3.876)
.829 (.482-1.426)
1.011 (.981-1.042)
1.340 (.345-5.205)

1.057 (.520-2.148)
7.231 (4.054-12.895)

Adjusted (N=677)
Sig.
.002
.993
.228
.471

Adjusted (N=677)
S.E.
Sig.
.279
.004
.275
.497
.015
.478
.690
.672

.347
.035

.261
.002

B
.806
-.187
.011
.293

S.E.
.257
.256
.015
.678

B
.789
.002
.018
.489
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.2792
.0290

-.008
.015

.7608
.1858
.1929
.0098
.4812
.2279
.2336
.2339
.0250

B
-.523
.601
-.078
.033
.584
-.201
-.162
-.097
.008

(Intercept)
Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia only=ref)
Diabetes only
Hyperlipidaemia and diabetes
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Number of items on repeat prescription list at
baseline

Std.
Error

.2898
.2950

-.188
.003

Parameter

Table A8 Available case adjusted GEE analysis

.9516
.2211
.2327
.0124
.4821

Std.
Error

-.777
.517
.062
.037
-.007

B

.539
.072

.380
.581

-.555
-.041

-.648
-.620

.362
.057

.246
.296

95% Wald
Confidence Interval
Lower
Upper
-2.014
.968
.237
.965
-.456
.300
.014
.052
-.359
1.527

-.555
-.042

-.756
-.575

95% Wald
Confidence Interval
Lower
Upper
-2.642
1.088
.084
.951
-.394
.518
.013
.061
-.952
.938

1
1

1
1

df
1
1
1
1
1

.172
.113

.777
.482

Wald Chi-Square
.473
10.459
.166
11.230
1.474

1
1

1
1

df
1
1
1
1
1

Hypothesis Test

.001
.255

.420
.000

Wald Chi-Square
.667
5.476
.070
8.863
.000

Hypothesis Test

.679
.737

.378
.488

Sig.
.492
.001
.684
.001
.225

.977
.614

.517
.992

Sig.
.414
.019
.791
.003
.988

.908
1.008

.818
.850

.593
1.823
.925
1.033
1.794

Exp(B)

.992
1.015

.829
1.003

.460
1.678
1.064
1.037
.993

Exp(B)

1.715
1.074

1.463
1.788

.574
.960

.523
.538

1.436
1.059

1.279
1.344

95% Wald Confidence
Interval for Exp(B)
Lower
Upper
.133
2.632
1.267
2.624
.634
1.349
1.014
1.053
.699
4.606

.574
.959

.470
.563

95% Wald Confidence
Interval for Exp(B)
Lower
Upper
.071
2.968
1.088
2.587
.674
1.678
1.013
1.063
.386
2.555
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(Intercept)
Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia only=ref)
Diabetes only
Hyperlipidaemia and Diabetes
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Number of items on repeat prescription list at
baseline

Parameter

Table A7 Complete case adjusted GEE analysis
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(Intercept)
Study group (control=reference)
Gender (males=reference)
Age
Therapeutic group (Hyperlipidaemia only=ref)
Diabetes only
Hyperlipidaemia and diabetes
Repeat prescription reminder service (no
reminder=reference)
Telephone reminder
Email reminder
Number of items on repeat prescription list at
baseline

Parameter

.7118
.1681
.1780
.0097
.3912
.2107
.2143
.2264
.0227

-.131
-.109
-.055
.003

Std.
Error

-.656
.435
-.040
.033
.389

B

Table A9 Intention to treat (pooled estimates) adjusted GEE analysis

-.500
-.042

-.544
-.530
.390
.048

.282
.311

95% Wald
Confidence
Interval
Lower
Upper
-2.054
.742
.105
.764
-.389
.309
.014
.052
-.379
1.157
Wald Chi-Square

df

Hypothesis Test

.808
.895

.535
.611

Sig.
.357
.010
.822
.001
.320

1.545

Exp(B)

1.111

Lower

2.147

Upper

95% Wald Confidence
Interval for Exp(B)
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Appendix L

Missing satisfaction data

Of the 287 eligible intervention group participants who returned the questionnaire 86.8%
completed all the satisfaction questions. Thirteen participants omitted one item (4.5%), while
five (1.7%) missed all 18 items. The most common combination of missing items was the
two items relating to the medicines reminder chart. In some instances participants noted on
the questionnaire that they did not remember receiving the reminder chart.
Satisfaction item statement

N=287
Missing

Does not
apply

I use the medicines reminder chart regularly to help me take
my medicines

20 (7.0)

31 (10.8)

I found the medicines reminder chart useful

18 (6.3)

28 (9.8)

I found the written summary of my telephone conversation
with the pharmacist useful

14 (4.9)

16 (5.6)

I really felt understood by the pharmacist

13 (4.5)

12 (4.2)

I am not really certain about how to follow the pharmacist’s
advice

12 (4.2)

26 (9.1)

It is difficult for me to do exactly what the pharmacist told me
to do

12 (4.2)

21 (7.3)

I’m not sure the pharmacist’s advice is worth the trouble it
takes

12 (4.2)

20 (7.0)

I would recommend the medicines advice service to
someone else with my condition

12 (4.2)

9 (3.1)

Overall, I was satisfied with the medicines advice service

12 (4.2)

8 (2.8)

It is easy for me to follow the pharmacist’s advice

11 (3.8)

11 (3.8)

The pharmacist did not allow me to say everything I had
wanted about my problems

11 (3.8)

21 (7.3)

The pharmacist seemed to know what (s)he was doing

11 (3.8)

10 (3.5)

9 (3.1)

7 (2.4)

10 (3.5)

25 (8.7)

The pharmacist gave me a chance to say what was really on
my mind

9 (3.1)

20 (7.0)

I felt embarrassed while talking with the pharmacist

9 (3.1)

15 (5.2)

The pharmacist seemed to take my problems seriously

8 (2.8)

15 (5.2)

It was easy to make an appointment for a telephone call with
the pharmacist

8 (2.8)

11 (3.8)

The pharmacist seemed warm and friendly to me
I felt free to talk to the pharmacist about private matters
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