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ABSTRACT

Antihypertensive pharmacotherapy is associated with poor adherence. No validated method
exists to establish patients’ likely adherence level. A systematic review and a single, Swedish
community pharmacy practice-based pilot study were undertaken investigating blood pressure
(BP) optimization from pharmacist-led, community pharmacy-based antihypertensive

adherence interventions titrated to individual patients.

The systematic review showed generic interventions are often used for optimizing BP.

Different intervention outcomes vary: positive, negative and no effect has been demonstrated.

Pilot study participants (n=153) were categorised into adherence subgroups (A=Adherent,
IR=Intentionally non-adherent rational, [I=Intentionally non-adherent irrational,
U=Unintentionally non-adherent) based on responses to questionnaire format adherence
screens. Interventions were designed intuitively to optimize adherence for each subgroup:

changes in blood pressure and adherence attitudes were assessed.

A significant reduction in mean systolic BP (SBP) (3 mmHg, P<0.05), with no change in
mean diastolic BP (DBP) was seen overall. However, outcomes varied with subgroup:
adherence was enhanced in the U subgroup (decreased SBP: 3 mmHg; DBP: no change), but
indications of a detrimental effect were observed in the II subgroup (SBP: no change;

increased DBP: 3 mmHg).

It is feasible to assign patients to different adherence subgroups in community pharmacy,

which may optimize medicines adherence through personalization of interventions.
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1 General introduction

1.1 Pharmaceutical care and the community pharmacist role in
hypertension management

Pharmacists have a competence which is useful in medicines optimisation — to ensure safe and
effective medicines use (West and Isom, 2014; WHO, 2003). This makes up a portion of the
philosophy of “pharmaceutical care”. The concept of pharmaceutical care is a relatively new
philosophy, with the pharmacist as a health care provider in cooperation with other health care
professions and resources to work on the aim of achieving improved health and quality of life
in patients and the public (WHO, 1994; WHO, 2003). Pharmaceutical care is largely defined
as “the responsible provision of drug therapy for the purpose of achieving definite outcomes
that improve a patient’s quality of life” (Hepler and Strand, 1990; Wiedenmayer et al., 2006;

Wiffen et al., 2012).

There is a possibility that pharmacists could have extended roles in healthcare than what is
established today (West and Isom, 2014). Community pharmacists being one of the largest
healthcare professions in the world is more available to the patient compared to any other
member of the healthcare staff (Mossialos ef al., 2013). The profession could take on a role of
having a larger clinical responsibility for patient care, such as in one of the most globally
prevalent diseases — hypertension. Management of hypertensive patients with poor adherence
could be done at a community pharmacy. The patient care would be done in collaboration
with primary care. Those patients who exhibit physiological problems which cannot be dealt
with at the community pharmacy would be undergoing treatment at a general practitioner or a

specialist hypertension clinic. However, there are many challenges and obstacles along the



way to ensure an effective working system. Guidelines need to be developed to obtain a
simple flow of the working roles involved (West and Isom, 2014). There is no overlap
between developing the role of the community pharmacist and the evidence-base for practice
and policy. Mossialos and co-workers in 2013 performed an umbrella review to identify
published systematic reviews on the effectiveness of community pharmacist interventions.
Thirty-three systematic reviews were identified since the year 2000. The systematic reviews
explored the evidence for the increasing role of the community pharmacist. Results from the
umbrella review point to a vague evidence base. However, many countries have already
started to apply policies to provide the community pharmacist with increased patient-centred
duties. Despite this, there is a requirement to perform research to examine policy changes

within countries (Mossialos et al., 2013).

1.2 Medicines management, a patient-centred approach and medicines
optimisation

Medicines management encompasses the therapeutic, economical and risk aspects of
medicines (Wiffen et al., 2012). By providing consultation to resolve issues and concerns
patients may be experiencing relating to medication-taking and whether these are justified
will influence their medication-taking. A patient-centred approach is when the clinician and
patient work together from the perspective of same opportunity and a mutual decision-making
approach. This relates to bringing out the patient’s beliefs and provide information based on
evidence. The patient-centred approach is inter-linked with the foundation of medicines
optimisation (Grimes and Barnett, 2014). As the Royal Pharmaceutical Society in the United

Kingdom states: "Medicines optimisation is about ensuring that the right patients get the right



choice of medicine, at the right time. By focusing on patients and their experiences, the goal is
to help patients to: improve their outcomes; take their medicines correctly; avoid taking
unnecessary medicines; reduce wastage of medicines; and improve medicines safety” (Royal
Pharmaceutical Society, 2013). A patient-centred approach with the determinants of blood

pressure and adherence/non-adherence is presented in Figure 1.1.
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Figure 1.1 A patient-centred approach: determinants of blood pressure control (left) and adherence/non-adherence (right).
The long arrows indicate relationships, whereas the small arrows preceding the determinants of blood pressure control
indicate an increase (1) or a decrease (|) (Source: Personal collection).

1.3 History of blood pressure (BP) measurement

Considering history, in ancient Greece, both Hippocrates and Galen possessed the knowledge
of arteries and veins. For more than 1000 years Galen’s theory was accepted. The theory
being no connection between veins and arteries. This coupled with a forward and backward
blood flow originating from the heart. It was until the Renaissance period, during the Middle

Ages, when Galen’s theory was rejected. New experiments confirmed the modern



understanding of the heart and circulation. In 1616, a man named William Harvey described

the circulatory system as a one-way system including capillaries (Nadar and Lip, 2009).

Stephen Hales being an English clergyman measured blood pressure for the first time in a
horse in 1733. A blood pressure machine was invented about 100-150 years later, which by a
non-invasive manner measured blood pressure in humans (Kotchen, 2011; Nadar and Lip,

2009).

This was the basis for the instrument by Riva-Rocci in 1896, setting the stage for the modern
devices. René Laennec invented the stethoscope which then assisted the Russian scientist NS
Korotkoff in 1905 to check the pulse with an inflated blood pressure cuff, hence the term
“Korotkoff sounds”. High blood pressure was noted as “hypertension”. “Benign essential
hypertension” was distinct from “Malignant hypertension”. The condition of “Benign
essential hypertension” was seen in conditions where it was thought to be somewhat of a
positive outcome to maintain an elevated blood pressure. However, “Malignant hypertension”

was categorized as a hypertensive state being harmful (Nadar and Lip, 2009).

Not much change was seen in the way blood pressure was measured during the first 50 years
of the 1900s. During the end of the 20™ century, sophisticated blood pressure instruments
were developed as a controversy surrounding health-related concerns to mercury. Electronic
and aneroid devices have largely substituted the blood pressure instrument containing
mercury. Despite this, mercury-containing instruments are still being used for calibration

purposes with standardized protocols to ensure accuracy (Kotchen, 2011).



1.4 Hypertension guidelines

During the 1970s and 1980s, larger studies as the Framingham study portrayed the
relationship between hypertension and cardiovascular risk (Nadar and Lip, 2009). About the
same time, the World Health Organization (WHO) and International Society of Hypertension
(ISH) initiated a publication of hypertension guidelines. Recommendations for clinical
decisions were described in these guidelines. Regional guidelines with subsequent updates
were also developed in accordance with variations in healthcare and economic resources
between countries. In the United States, The National Heart, Lung and Blood Institute issued
“Joint National Committee on Detection, Evaluation, and Treatment of High Blood Pressure”.
Starting in 2003, the European Society of Hypertension (ESH) and European Society of

Cardiology (ESC) launched their hypertension guideline (Kotchen, 2014).

1.5 Hypertension

Hypertension is described as an increased blood pressure which persists over time (Wilkins et
al.,2011). Oxford Handbook of Nephrology and Hypertension defines hypertension as: “a
level of blood pressure which places an individual at increased risk of cardiovascular events
and, when treated, results in more benefit than harm” (Steddon et al., 2014). As seen by this
definition, the hypertensive state itself presents a risk factor for various other cardiovascular
conditions (Wilkins et al., 2011). There is a lengthy list of causes to hypertension. The disease
can be attributed to either pathophysiological and/or environmental factors (Kaplan et al.,
2015). The cause of hypertension is unknown in about 90-95% of the cases. This type of

hypertensive state is referred to as primary or “essential hypertension”. The remaining



proportion where hypertension can be attributed to a certain cause is termed “secondary

hypertension” (Kaplan et al., 2015; Wilkins et al., 2011).

The prevalence of hypertension in adults around the world reached 25% in the year 2000
estimation, equating to approximately 972 million people worldwide suffering from
hypertension. This number is thought to increase to about 1,6 billion by the year 2025
(Warrell ef al., 2010). Blood pressure which is uncontrolled in the longer perspective sets the
likelihood for cardio- and cerebrovascular morbidity and mortality among people (Gwadry-
Sridhar ef al., 2013). As the life-span for people in developed countries increases, the

prevalence of hypertension continues to rise (Kaplan et al., 2015).

In developing countries, the rise of hypertension is connected to the increasing amount of
people suffering from diseases such as diabetes and obesity. However, as there are only a
small number of studies on the incidence of hypertension in the general adult population, not
much is known about the incidence (Kaplan et al., 2015; Lacruz et al., 2015). Within the next
20 years, the World Health Organisation (WHO) predicts that hypertension will continue to
be a preventable cause of early mortality. It is considered that hypertension will almost cause

7.1 million deaths a year around the world (Warrell ef al., 2010).

1.6 Blood pressure (BP)

The contraction phase of the heart is termed systole. During the systolic phase, the pressure in
the left ventricle will reach about 120 mmHg which causes the blood to be released to the
aorta. In turn, the pressure rise in the ventricle causes the aorta to stretch, due to the walls of

the large arteries being elastic. This process also makes a forward flow of blood. The systolic



pressure reaches a maximum level of about 110 mmHg as arterial pressure (Ward and Linden,

2013).

Between two systolic phases is diastole, when the heart is filled with blood. The minimum
arterial pressure before the next systolic phase is termed diastolic pressure, with a value of
around 80 mmHg. Blood pressure is indicated as the systolic arterial pressure over diastolic
arterial pressure. These values cannot be transformed into mean values as the heart is found to
be around 60% in a diastolic state. Rather, it is feasible to calculate the mean arterial pressure
as diastolic pressure+1/3 pulse pressure. The difference between systolic and diastolic
pressure is termed pulse pressure. A pressure gradient is created when the heart pumps the
blood into the arteries. This means that the pressure in the arteries and veins is not the same.
It enables a flow of blood throughout the vasculature (Stanfield, 2013; Ward and Linden,

2013).

The mean arterial pressure is also the product of cardiac output and total peripheral resistance.
Cardiac output is the product of the heart rate and stroke volume, with heart rate being the
number of contractions per minute. During each heartbeat, both the left and right ventricle
contract together. Hence, the heart rate is same for both the ventricles. A cardiac output at rest
is about 5 L/minute. The stroke volume is the blood volume being pumped out from each
ventricle per beat. During rest, the stroke volume is about 70 mL. This increases to about 20 L
during exercise. To maintain the balance in cardiac output to venous return, the stroke volume
is regulated accordingly. In response, the heart size is changed. In certain pathological
conditions, there is a chronic heart enlargement. The walls of the ventricles stretch creating

more muscle tension. The task to keep the blood pressure tuned in the ventricle becomes



arduous, as an enlarged ventricle needs to create sufficient pressure to respond to the cardiac

output (Stanfield, 2013; Ward and Linden, 2013, Warrell et al., 2010).

The occurrence of blood pressure varies with age with isolated diastolic blood pressure being
the common feature in younger age groups. This can be explained by the presence of
peripheral vascular resistance in younger people. As the aorta is being elastic in young people,
it dampens the systolic pressure. The phenomenon is present until about age 50, whereby the
peripheral vascular resistance is reduced. Hence, with an increase in age, the aorta becomes
stiff. However, the systolic pressure will already increase from around age 40. For long it has
been thought that diastolic blood pressure determined hypertension definition and goal blood
pressure. Most cases of hypertension are found in the age groups over 50 years, meaning that
systolic blood pressure is of most importance when considering cardiovascular risk (Warrell
et al.,2010). However, it is also shown that an elevated SBP has a stronger impact on angina,
myocardial infarction and peripheral arterial disease when compared to an elevated DBP

which has a larger effect on abdominal aortic aneurysm (Rapsomaniki et al., 2014).

The blood pressure classification set by the European Cardiology Society/European

Hypertension Society is shown in Figure 1.2.



Category Systolic Diastolic

Optimal <120 and =80
Mormal 120-129 | andlor | 8084
High normal 130-139 |andlor | 85-89
Grade | hypertension [40-159 |andflor | 90-99
Grade 2 hypertension 160179 | andfor | 100-109
Grade 3 hypertension =180 andfor | zI10
Isolated systolic hypertension | =140 and =90

*The blood pressure (BP) category is defined by the highest level of BP, whether
systolic or diastolic. Isolated systolic hypertension should be graded 1, 2, or 3
according to systolic BP values in the ranges indicated.

Figure 1.2. Definitions and classification of office blood pressure levels in mmHg (Source: Mancia, et al. (2013) 2013
ESH/ESC Guidelines for the management of arterial hypertension, European Heart Journal, 34 (28): 2159-2219 by
permission of Oxford University Press).

1.7 Adherence and non-adherence

In the literature, the concepts ‘adherence’, ‘compliance’ and ‘concordance’ are being used in a
synonymous manner in relation to medication-taking behaviour. However, these concepts do

not have a similar meaning (Hugtenburg et al., 2013; Snowden and Marland, 2013).

The adherence project which started in year 2001 by the WHO, with the objective of
generating an improvement in adherence to treatments of chronic conditions defined
adherence 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” (WHO, 2003). The National Institute for Health and Care Excellence (NICE)
in the UK defines adherence as “the extent to which the patient’s action matches the agreed
recommendations (National Institute for Health and Care Excellence, 2009). A clinician takes

patient-related factors such as beliefs and knowledge into account when referring to the term



“adherence” and the patient may not have a choice of the medication included in the treatment
(WHO 2003; Wiffen et al., 2012). In this thesis when it is referenced to the level to which a
patient takes their medication, the concept of adherence is being used. The term is used in the

context of the explicit definition as stated by WHO in the year 2003 (WHO, 2003).

Compliance refers to if a medicine has been administered or not, i.e. how far the patient has
followed the clinical practitioner’s instructions on following the pharmacotherapy. It does not
include an agreement between the patient and prescriber to follow the therapy (Osterberg and

Blaschke, 2005; Snowden and Marland, 2013; Wiffen et al., 2012).

The concept of concordance was introduced by a working group gathered by the Royal
Pharmaceutical Society of Great Britain in 1995. Concordance is the approach to build an
agreement between the prescriber and the patient to undertake the treatment (Snowden and

Marland, 2013; Vrijens et al., 2012).

Adherence rates to prescribed medicines are about 50 per cent, leading to reduced treatment
benefits with the larger possibility of morbidity and mortality among patients (Nieuwlaat et
al.,2014; WHO, 2003). Medication wastage is also a consequence of non-adherence to
pharmacotherapy (Jackson ef al., 2014). The societal cost becomes high when there is a cost
of medicines waste due to non-adherence (Wiffen et al., 2012). Non-adherence also
contributes to a negative economic impact on healthcare (Garfield ef al., 2011; Osterberg and

Blaschke, 2005).

A definition of non-adherence is patients administering <80% of what has been instructed by
the prescriber (Krousel-Wood et al., 2004; Nieuwlaat et al., 2014). However, this 80% cut-off

point has been debated (WHO, 2003). Moreover, non-adherence can also take the form of
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administering more than what has been instructed (Nieuwlaat et al., 2014; Osterberg and
Blaschke, 2005). Despite this, it is more common with missed doses (Osterberg and Blaschke,
2005). Factors which affect adherence can be grouped into social and psychological
dimensions (Lehane and McCarthy, 2007a). The World Health Organization in 2003 set out
five categories of factors influencing adherence: a) Socio-economic — in general, a less
developed society leads to poor adherence; b) Health care team/health system — an inadequate
health care system negatively affects adherence. However, the relationship between the
clinician and the patient could improve adherence; (c) Condition - the requirements of the
disease which the patient encounters influences adherence e.g. disability and disease severity;
(d) Therapy - factors associated with the therapy e.g. a complex drug regimen, side-effects
arising from treatment and the duration of treatment; (¢) Patient — there will be a negative
impact on adherence if the patient possesses poor knowledge and skills to manage symptoms
arising from the illness and the treatment. Patient-related factors also include attitudes, beliefs
and perceptions about the disease and treatment as well as expectations of treatment. The

patient could lack an understanding of the cost/benefit of treatment (WHO, 2003).

Both intentional and unintentional forms of non-adherence should be considered when
examining non-adherence to medications. There is the possibility of these categories
corresponding to each other, meaning there is no absolute mutual exclusiveness (Clifford et
al., 2008). Intentional non-adherence relates to when patients take on an active role including
a reasoning process leading up to a decision of complying or not complying with instructions
(Lehane and McCarthy, 2007b). The motivation of the patient and beliefs about administering
medication influences intentional non-adherence. Unintentional non-adherence is connected

to the capability of the patient to administer the medicine (Clifford et al., 2008). Patients who
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are unintentional non-adherent are “passive” for reasons such as for example age,
forgetfulness, cost and medication side-effects (Lehane and McCarthy, 2007b). In addition,
there is the role of rational and irrational behaviour when considering non-adherence (Lehane
and McCarthy, 2007b). It is important to establish the type of non-adherence to reach the best

choice of intervention to optimize adherence (Lowry ef al., 2005).

1.8 Irrational non-adherence

An irrational thought is defined as an unconscious mental process or irrational internal logic.
Theories of health and adherence behaviour such as the Health Belief Model and Theory of
Reasoned Action are thought to be formed on the basis that behaviour is rational (Horne et al.,
1999; Lehane and McCarthy, 2007b). However, there are some researchers who reason
human decision-making and behaviour suffer from cognitive inconsistencies and biases. This
leads to the processes of behavioural change in some instances not being objective or rational.
The social cognitive theory lacks inclusion of unconscious mental processes and “irrational”
internal logic in health-behaviour reasoning. Therefore, behaviour due to irrational decision-
making could hold a partial explanation for the existence and upholding of non-adherence.
Irrationality relating to non-adherence stems from a non-evidence based manoeuvre. It can be
regarded as a failure to follow the prescribed regime without some definitive reasons not to
e.g. side-effects and forgetfulness. There exist a few psychological theories which explain the

occurrence of irrational behaviour (Lehane and McCarthy, 2007b).

Psychological defence mechanisms are unconscious self-protective instincts/dispositions from
a potential threat. They keep psychological health at balance but also serve to protect against

illness. However, this leads to minimal or no motivation for taking in new information or
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change a health behaviour such as medication adherence. Psychological reactance is a theory
which describes irrational decision-making. The patient may not pay attention to treatment
advice to protect and uphold their freedom even though there may be health risks involved.
However, in psychological reactance, there is no strong connection to adherence behaviour.
Another theory is cognitive heuristics leading to biases and not being able to think logically.
An over- or underestimation of risk is seen in heuristics. Social cognition models reason that a
risk/benefit analysis is done before an adherence decision is made. The way risk is interpreted
could be influenced by a failing evaluation. The reasons for failure include “rules of thumb”
or mental shortcuts. Hence, tasks or the availability of information could trouble the
concentration of the patient on the illness and necessity of medication (Lehane and McCarthy,

2007b).

1.9 Theories of adherence

Explanations and models of medication adherence and non-adherence have changed over the
time course. In the beginning, there was a focus on the role of physician-patient
communication on patient satisfaction, understanding and forgetting as factors determining
adherence. However, health behaviour research soon showed that it was not successful with
information alone to modify the behaviour. Therefore, the patient’s beliefs, motivation and
planning activity were factors for further examination. Social cognition and self-regulatory
models displayed the importance of beliefs about the illness and treatment as well as the

individuals’ own ability to follow treatment/advice (Jackson et al., 2014).
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To understand the factors behind intentional non-adherence, researchers focused on social
cognitive theory. The theory considers the flows of thought which affect social behaviour.

The existing psychological theories explain health beliefs in adherence (Horne et al., 1999).

There are so many factors of adherence appearing to be associated with adherence that there is
no universal theory for adherence management. In the pilot study in Chapter 3, the
intentional/unintentional sides of non-adherence are considered because they appear to be
intuitively one area in community pharmacy that will be met. For example, some patients may
be forgetful, another group of patients could be concerned about their medication. In the case
of the therapy causing the patient to feel worse, the likelihood to recognize treatment benefits

reduces (Kaplan et al., 2015).

1.9.1 The Health Belief Model

The Health Belief Model was constructed to provide an explanation to when an individual
dismisses health-promoting behaviour or going for a screening. The model addresses that
health-related behaviour, i.e. to adhere is weighed up with the observed awareness of the
disease and positive effects of the behaviour. It also consists of the concept of barriers to
performing the behaviour and which ideas could initiate the behaviour. The initiation of the
health behaviour is dependent on stimuli. There is a connection between the health behaviour
and an individual’s beliefs about the threat a disease poses - the health behaviour is connected

to the risks/benefits of performing the behaviour (Horne et al., 2005; Ross et al., 2004).
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1.9.2 The Necessity-Concerns framework

Patient-related factors form a strong role with regards to beliefs/perceptions about treatment,
the illness and healthcare system (Foot et al., 2016). Research into long-term conditions
shows that key beliefs are connected to common-sense examinations of prescribed
medications: the perceptions of the personal need for treatment (necessity beliefs) and
concerns for potential adverse consequences (Horne et al., 2013). Beliefs about medications
and concerns determine medication adherence (Kjeldsen et al., 2011). Medication beliefs are
influenced by factors such as symptoms, decisions on dose alteration to reduce side effects
and financial reasons. There is an increased likelihood of medication beliefs determining
medication adherence when non-adherence is not random, meaning non-adherence at this
instance is a consequence of the patient deciding to go about to take the medicine in a
different way (Foot ef al., 2016). Belief about medications can consider intentional non-

adherence than when non-adherence is unintentional (Clifford ef al., 2008).

Beliefs about medicines form the necessity-concerns framework which has foreseen
adherence in many illness categories (Foot et al., 2016). The necessity-concerns framework
addresses key beliefs on patients’ attitudes and decisions about treatment (Horne et al., 2013).
The Belief about Medicines Framework is built on the Health Belief Model: when a
behaviour is chosen, a cost-benefit analysis is done where the observed benefits are weighed
against the observed costs (Foot et al., 2016). A validated questionnaire called Belief about
Medicines Questionnaire quantifies necessity beliefs and concerns which makes it possible to

explore beliefs connected to adherence (Horne ef al., 2013).

15



1.9.3 Meichenbaum and Turk’s adherence theory

In the WHO report ”Adherence to long-term therapies: evidence for action” it is mentioned an
adherence model formed by authors Meichenbaum and Turk. Four different factors influence
adherence: knowledge and skills, beliefs, motivation and action. A weakness in any of these

factors will lead to non-adherence (WHO, 2003).

1.9.4 Theory of reasoned action/Theory of planned behaviour

The Theory of reasoned action suggests that knowledge and ability of a patient to get hold of
knowledge influences the development of beliefs. In a task, such as self-administering
medicine the beliefs about the necessity of the medicine versus concerns of side-effects form
the basis of adherence or non-adherence (Gatti et al., 2009). The theory of reasoned actioned
transformed into the Theory of planned behaviour indicating activity is secondary to intention.
The health-behaviour is determined by intentions. The source of intention is attitude,
subjective rules and the observed control over behaviour (Horne ef al., 2005; Ross et al.,
2004). Attitude relating to the behaviour is a product of the beliefs about the likely outcome
and the recognized value of the outcome. The view of others regarding the behaviour and
motivation to uphold these views are included in the subjective rule. Behavioural control is
the dimension to which the individual recognizes to keep the behaviour under control. It is
influenced by beliefs linked with control which is related to internal and external factors.
Internal factors are skills and information, whereas external factors would e.g. be recognized
barriers. Attitudes and subjective rules determine behaviour through intention. By contrast,

observed control of behaviour has an impact on both intention and behaviour. Nonetheless, in
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different circumstances, there could be variations in attitude, subjective rules and observed

control over behaviour (Horne ef al., 2005).

1.9.5 Attribution theory

Attribution theory describes the thinking processes surrounding the cause of situations (Horne
et al., 2005). People’s perspective of social reality can be foreseen and controlled (Bowling,
2009). When negative situations arise, there is an exploration of cause and outcome. This is
based on past experiences and influences the upcoming answer and the adjustment to the
illness. The causal theory can influence beliefs about cure, which then determines the
behaviour and adjusting to disease. There exist internal and external causes as well as
additional areas: stability — the time-line of the cause of disease, globality — overall or specific
cause, universality — personal or generic factors and controllability — factors which could be

controlled or uncontrolled (Horne et al., 2005).

1.9.6 Locus of control beliefs

The theory of controlling health was put into a measure which is referred to as health specific
locus of control (HLOC). Health control is dependent on internal and external factors.
Examples of internal factors are information or ability, whereas an example of an external
factor would be opportunity (Bowling, 2009). A revision to HLOC was made which
transformed into the multidimensional health locus of control (MHLOC). This was done due
to research showing that control beliefs could be grouped into separate scales. Beliefs relating
to HLOC could foresee certain health behaviours. However, the measures of locus of control

cannot appraise specific health behaviours. There is not a robust evidence base for locus of
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control beliefs relating to adherence. A different perspective on this is that locus of control
beliefs which are specific for the circumstance is strongly related to adherence compared to

locus of control beliefs about overall health (Horne et al., 2005).

1.9.7 Outcome efficacy and self-efficacy

Beliefs surrounding the control and performance of behaviours as well as the efficacy of
beliefs were described by Bandura in 1986. There are two forms of efficacies relating to these
beliefs: a) outcome efficacy which transforms into an effective outcome b) self-efficacy
which determines if the individual will/will not perform the behaviour. Self-efficacy is
influenced by the individual’s own behaviour and others’ behaviour. The individual’s own
behaviour is further affected by their partner. There is possibly more weight to self-efficacy
when considering complex behaviours. An evidence base exists which shows a connection
between self-efficacy and medication adherence. Moreover, beliefs about health control,

outcome- and self-efficacy are influenced by the past and other thinking processes (Horne et

al., 2005).

1.9.8 Stages of change model/transtheoretical model

In the stages of change model, also referred to as the transtheoretical model, a behavioural
change process consists of five stages: a) Precontemplation - not thinking of behavioural
change, b) Contemplation — thinking of behavioural change c) Preparation (getting ready for
behavioural change) d) Action (undergoing behavioural change) e) Maintenance (behavioural
change which is continued for a period). The five stages do not always run in a chronological

order. Behavioural change is formed upon the present behaviour and the intention to change,
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which therefore provides a foundation to comprehend the intentional behavioural aspect. For
each stage, the model enables grouping of health behaviours and allows identification of

interventions (Karupaiah et al., 2015, WHO, 2003).

Another stages of change model termed as the Health Action Process Approach is built on
Health Behaviour Model, Theory of Planned Behaviour and efficacy beliefs. The model was
introduced by Schwarzer in 1992. It consists of two phases with the first phase seeking to
decide the power of the intention. This phase is motivational and consists of attitudes to risk,
self-efficacy and the likelihood of outcomes. The second phase referred to as volitional is
when intention goes into a performance. Self-efficacy beliefs again influence this stage

together with a plan and control of the performance (Horne ef al., 2005).

1.9.9 Self-regulatory model

Leventhal’s self-regulatory model built on the basis that information provided as a threat was
needed to increase motivation to execute a health behaviour. Despite this, it is required a plan
to execute the behaviour (Horne ef al., 2005). In the self-regulatory model, the health-related
behaviour is determined by ideas forming themes of illness representations: identity/nature,
time-line, cause, consequences and cure/control of the illness. Beliefs which surround these
themes give rise to coping strategies (Ross et al., 2004). These influence adherence as this is a
problem focused coping strategy with the patient as the problem-solver (Horne et al., 2005;
Ross et al., 2004). Relating to adherence, the patients will weigh the proposed treatment with
beliefs about the illness. This evaluation is a dynamic process and informs the patient on
whether to adhere or not. The way the treatment is being portrayed is a determining factor in

the self-regulatory model, together with the plan of executing the health behaviour as well as
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the assessment of the plan (Horne et al., 1999, Horne ef al., 2005). The success of the
treatment is also a determining factor. If the treatment is not successful, the patient will not
continue, may change to another coping strategy or have an altered perception of the illness
(Horne et al., 2005; Ross et al., 2004). The necessity of treatment and concerns have a larger
impact on adherence than illness beliefs (Horne ef al., 2005). Therefore, there is a
strengthening explanation of the self-regulatory model on adherence by adding an assessment

of beliefs about medication (Horne et al., 1999).

1.9.10 Information-motivation-behavioural skills model (IMB model)

The IMB model is a model that has been used to gain an understanding of health behaviour
activity (Gleason-Comstock et al., 2015). It proposes that action of a behaviour seeking to
improve health is determined by information, motivation and skills (Osborn and Egede, 2010;
WHO, 2003). Information relates to factors as knowledge and management of the disease. It
also includes knowing the risk and the behaviour to deal with the risk. The patients’ beliefs,
attitudes as well as social rules and support systems influence motivation. Acquisition of the
required skills to put the behaviour into action forms the skills factor in the IMB model
(Gleason-Comstock et al., 2015; WHO, 2003). Both information and motivation can directly
influence behaviour. However, there is no strong connection between information and
motivation. Thus, if both information and motivation are present, it will increase the

possibility for adherence (WHO, 2003).
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1.9.11 Medication error theory

The Medication error theory was formed by Barber in 2002 and built upon Reason’s human
error theory in organizations. Manoeuvres which are not safe can be divided into two
categories: intended and unintended, which is like intentional and unintentional non-
adherence. Thus, intentional non-adherence is grouped in a violation which is a conscious
diversion from the action the patient is supposed to execute in practice. These diversions can
be positive (e.g. not taking a diuretic before going on a long journey or negative (e.g.

choosing not to get the medication dispensed) (Barber, 2002; Horne et al., 2005).

Intentional non-adherence can also be a knowledge-based or rule-based mistake. With a
mistake, a patient executes an action in which it is intended to be the correct way to go about,
though the patient is not aware of the wrong action. An example of a rule-based mistake is a
concern of a side-effect making the patient stop administering the medication though the
patient is not experiencing the side-effect. A knowledge-based mistake could be in a situation
in which the patient has no medication supply at home. The reason for this is not to be blamed
at the patient. There is a decision by the patient to delay the clinic visit to get a new
prescription instead of going to the pharmacy getting an emergency refill (Barber, 2002;

Horne et al., 2005).

Unintentional non-adherence is categorized in slips or lapses. Slips could be for example
accidentally taking the wrong pill. Slips occur due to the patient having inadequate
concentration. Lapses occur due to poor memory, e.g. forgetfulness causing the patient to

miss a dose (Barber, 2002; Horne et al., 2005).
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1.9.12 Medication Adherence Model

A theoretical medication adherence framework named the Medication Adherence Model
which was published in 2002 looked at the processes relating to medication adherence in
patients with hypertension. The model was built on previous cognitive theories. It describes
the two categories of non-adherence: intentional decision were patients miss doses and
unintentional interruption where medications are not taken. The key concepts in the
framework are: 1) purposeful action: starting and keeping up an adherence decision is based
on need, effectiveness and safety 2) patterned behaviour: medication-taking patterns are
determined by access, routine and remembering 3) feedback where information, prompts and
events are used by the patient to value and evaluate the health treatment. The feedback, in

turn, influences purposeful action and patterned behaviour (Johnson, 2002).

1.9.13 COM-B

According to Jackson and co-workers, (2014) existing adherence models and frameworks are
not sufficient. Firstly, they do not pay attention to automatic processes (e.g. habit). Secondly,
there is no description of behaviours being dynamic such as the experience of adherence/non-
adherence leading to change in factors (e.g. beliefs about medications). Thirdly, the factors at
a holistic level are neglected, i.e. the relationship between factors determining adherence and
adherence itself. In addition, there is the overlap between intentional and unintentional non-

adherence. Finally, the current adherence theories do not provide information on how to go

about to establish change (Jackson et al., 2014).
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There are behaviour change techniques which develop and refine interventions. The methods
which change health-related behaviours have been described in a taxonomy with 93
techniques. It is possible in this taxonomy to categorize factors which explain health-related
behaviours. This has resulted in a dynamic psychological model with mechanisms of
behavioural change which is referred to as ’COM-B”. It builds on a US consensus meeting
and existing theories of behaviour. Factors which influence medication adherence found in
three studies have been added to COM-B creating a framework for choosing interventions
which suggest the possible intervention and specific interventions for each component. The
three components Capability, Opportunity, Motivation are interlinked which in turn affect the

performance of behaviour (Jackson et al., 2014).

1.10 Antihypertensive medicines adherence

In the late 1950s, there was the advent of safe and tolerated antihypertensive drugs e.g.
thiazide diuretics. Almost a decade later, the first randomized controlled trial was conducted
on blood pressure lowering agents for hypertension leading to positive cardiovascular effects.
It did not take long until the importance of adherence to antihypertensive pharmacotherapy

was identified (Gosmanova and Kovesdy, 2015).

Large studies show the positive effects of BP control on reduced cardiovascular morbidity and
mortality (Burnier, 2006). Besides, antihypertensive drugs have clearly shown positive
outcomes: 20-25% reduction in acute coronary syndrome, 30-35% reduction in stroke and
50% reduction in heart failure (Gosmanova and Kovesdy, 2015). According to WHO,
identification and treatment of hypertension have shown vital health and economic benefits.

Hypertension will increasingly be treated with antihypertensive medicines (Kaplan et al.,
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2015). Despite this, hypertension is everywhere still inadequately managed. The lack of
adherence to blood pressure lowering medicines plays a major role (Morgado et al., 2011;

WHO, 2013).

The adherence rate to blood pressure lowering medicines depends on the population being
studied but is in the range between 50-70 percent (WHO, 2003; Morgado et al., 2011). Rates
could be higher for specific antihypertensive drug classes and in patients on monotherapy
with a low number of doses (Gosmanova and Kovesdy, 2015). It is important to bear in mind
that there is a difference between adherence in clinical trials and in the community. In clinical
trials, there are highly motivated patients who are aware that adherence is being monitored

(Burnier, 2006).

It is vital to understand the barriers which inhibit the process of reaching BP targets
(Gosmanova and Kovesdy, 2015). Reasons for non-adherence to antihypertensive medications
can, for example, relate to the asymptomatic nature of hypertension, the chronic requirement
for treatment, complex drug regimens, costs and beliefs about medications (Kaplan et al.,
2015; Lee et al., 2006; Morgado et al., 2011; Wiffen et al., 2012). Evidence shows that about
50% of patients discontinue treatment within a year, even though treatment is being offered

(Kaplan, 2015; WHO, 2003).

A study conducted in England by Quine and co-workers, 2012 suggested and examined a
framework for the psychological elements which determine antihypertensive medication
adherence. Three groups of factors were included in the framework: a) demography, health
status and medication regimen b) cognitions and motivation c) intention to adhere.
Questionnaires were distributed by post to patients with hypertension from primary care

centres. The first set of questionnaires examined the proposed framework and assessed
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antihypertensive medication adherence using the 4-item Morisky Medication Adherence Scale
(MMAS-4). After 8 weeks, antihypertensive medication was assessed with MMAS-4. The
results indicate that cognitions and motivation form a major part of the framework. The
authors suggest that motivational-type of interventions must especially be useful to target

intentional non-adherence (Quine ef al., 2012).

Most hypertension patients have the goal blood pressure of <140/90 mmHg, a target which is
a surrogate of adherence. There is a signal of non-adherence if the patient does not have
controlled office blood pressure, even though the patient is on polypharmacy with
antihypertensive drugs. Despite this, the signal of non-adherence can be skewed during office
BP measurement by the patient experiencing a "white-coat”-effect: a higher office BP in
comparison to ambulatory measurement. There could also be the effect of “white-coat”-
improved adherence surrounding the clinic visits: the patient will improve the adherence
momentarily for the clinic visit. Therefore, BP should not be considered alone when assessing
adherence to antihypertensive pharmacotherapy. It should be a marker used in conjunction

with adherence screening tools (Gosmanova and Kovesdy, 2015).

1.11 Interventions to optimize antihypertensive medication adherence

The WHO in the year 2003 mentioned there is no specific approach or intervention to
improve antihypertensive medication adherence. Further research is needed to which
interventions are likely to improve antihypertensive medication adherence. However, it is
required a behavioural change to reach optimized adherence to long-term medication therapy
(WHO, 2003). This involves learning, adopting and upholding medication-taking behaviour

using methods such as rewards and reminders. Interventions which are tailored are more
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likely to be effective in reaching behavioural change compared to non-tailored interventions.
Therefore, there is a need for comprehensive interventions which include cognitive,
behavioural and affective methods which are customised. These interventions should be based
on an objective assessment of the behaviour of administering medicines. In addition,
clinicians should have an awareness of the prevalence of adherence in the hypertensive

population (Burnier, 2006; WHO, 2003).

Patel and Taylor in 2002 conducted a study where the relationship between illness attribution,
perceived control and adherence to antihypertensive medications was investigated. The study
was performed in 122 patients (18 years and above) with a goal to reduce BP. Patients
underwent written and follow-up telephone questions on patients’ illness attributions,
awareness of control and medication adherence. This study showed that acceptance of
medical advice and information was dependent on beliefs about health condition. In turn, this
shows that when patients’ beliefs about the disease are revealed and considered, better

outcomes are reached (Patel and Taylor, 2002).

Burnier, 2006 suggests that a comfortable drug regimen which is quite free of side-effects and
a positive/supportive approach to treatment is the best way forward to improve adherence to

antihypertensive pharmacotherapy (Burnier, 2006).

It needs to be ensured that medicines do not have a negative impact on the quality of life of
the patient. Therapy-related factors such as dosage regimen can be adjusted to less frequent
administrations during the day, which is shown to increase adherence. Side-effects can be a
therapy-related factor, where the patient reaches a decision that side-effects outweigh the
future benefits of the medication therapy. In the presence of dose-dependent side-effects, the

physician may alter the dose to a lower dose. This is to increase the adherence to the
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medication therapy, although with the risk of not reaching optimal BP control. Consequently,
the tolerability of the medication and dosing frequency influence the medication-taking
behaviour. Adherence is improved with a good patient-clinician communication as well as
regular treatment follow-up. A shared-decision making approach between the patient and
physician should be sought, with the selection and adjustment of the pharmacotherapy being a
joint decision. Patients should be given instruction on how to use their medications in a
reasonable manner - emphasizing the necessity of medication and keeping BP control. The
patients’ management relating to missed doses, recognizing and taking care of side-effects is
crucial in obtaining optimized adherence. Training of healthcare staff is required for a non-
judgemental counselling and in the proper selection of antihypertensive medications (Burnier,

2006; Osterberg and Blaschke, 2005: WHO, 2003).

Moreover, self-monitoring of BP where patients are taught to measure and monitor their own
BP will be useful in achieving improved rates of antihypertensive medication adherence. This
in combination with patients learning to assess their own adherence (Osterberg and Blaschke,

2005; WHO, 2003).

1.12 Methods of measuring medication adherence

Historically, adherence screening has been noted all the way back dating to the time of
Hippocrates. There is no optimal way to measure adherence as each adherence screening tool
present their own pros and cons (Osterberg and Blaschke, 2005). Rather, a triangulated
approach of methods of measuring medication adherence provides a better picture and is used

in research (Garfield et al., 2011; Osterberg and Blaschke, 2005).
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There exist direct methods or indirect methods of measuring adherence. Therapeutic drug
monitoring is a direct method where the drug concentration is for example measured in blood
or urine. However, these methods are costly. Indirect measures include self-report
questionnaires, pill counts, assessment of treatment response, electronic monitors and
assessment of refill rates using pharmacy records. Self-report questionnaires are simple in
practice, though patients may not be accurate about their adherence providing a good picture

to the practitioner (Osterberg and Blaschke, 2005; Wiffen ef al., 2012).

1.12.1 Self-reported medicines adherence screening questionnaires

Before initiating the pilot study described in Chapter 3, it was not known if the Belief about
Medicines Questionnaire (BMQ) would have been sufficient alone. At the same time, the 8-
item Morisky Medication Adherence Scale (8-item MMAS) or Medication Adherence Report
Scale (MARS) could have been used alone. However, the limitation is that these
questionnaires are not being precise enough. Indeed, there is no universal method to screen
adherence. The intention of triangulation is to add precision to the adherence screening and to
determine the robustness of the questionnaires. Thus, the triangulative approach combines the
pros and cons of different adherence models which provides for a more precise adherence

screening.

Sections 1.12.1.1 to 1.12.1.3 provide the theory for the self-reported medicines adherence

screening questionnaires employed in the community pharmacy-based pilot study (Chapter 3).
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1.12.1.1 8-item Morisky Medication Adherence Scale

The 8-item Morisky Medication Adherence Scale (8-item MMAYS) is a self-reported measure
of medication taking. It was developed from an earlier validated 4-item scale. From the 4-item
to the 8-item scale there have been added items including circumstances which surround
adherence behavior. Each item in the scale measures specific medication-taking behavior.
(Morisky et al., 2008). The reason for choosing this measurement instrument is that compared
to other self-reported medication adherence scales, the 8-item Morisky scale has already been
used in a study for medication adherence of patients with hypertension and thus naturally will

serve as an optimal medication adherence measurement tool for this study.

Morisky and co-workers conducted a study in the year 2008 where the primary objective was
to examine the psychometric properties and test the concurrent and predictive validity of an 8-
item structured, self-reported medication adherence measure in primarily low income,
minority patients with hypertension. The study included 1367 patients. According to the
authors of the study, the 8-item medication adherence scale was reliable and significantly
associated with blood pressure control. Furthermore, it is stated in this study that the
medication adherence scale is relatively simple and practical to use in clinical settings. In
addition, the authors state that this instrument can be used initially to identify patients with
adherence problems, and can also be used to monitor adherence over the course of the

treatment (Morisky et al., 2008).

An evaluation of the association and concordance of a new 8-item self-report Morisky
Medication Adherence Scale (MMAS) with prescriptions claims in a managed care

population consisting of older adults with hypertension was done by Krousel-Wood and co-
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workers, 2009. This was a cross-sectional study were pharmacy records were taken for
managed care adult hypertensive patients aged 65 years and above. A total of 87 study
participants completed a survey including the 8-item MMAS. Medication Possession Ratio
(MPR) was also one of the approaches used to assess adherence. This was calculated using
the pharmacy data. The authors of the study conclude that the MMAS is significantly
associated with antihypertensive pharmacy refill adherence. Furthermore, they state that
although further validation of the MMAS is needed, it may be useful in identifying potential

low medication adherers in clinical settings (Krousel-Wood ef al., 2009).

Holt and co-workers in 2012 conducted a cross-sectional analysis by using data from 1817
participants in the Cohort Study of Medication Adherence among Older Adults. The authors
examined the association between life events, antihypertensive medication adherence and the
role of coping. MMAS-8 was used to assess antihypertensive medicines adherence. Life
events among the study participants that occurred 12 months before the study interview was
assessed by the Holmes Rahe Social Readjustment Rating Scale (SRRS). Coping levels were
assessed using an adapted version of the John Henry Active Coping Scale. The analysis
showed that older adults with low coping skills and more life events had lower adherence to

prescribed antihypertensive medications (Holt et al., 2012).

Elliott and co-workers (2014) in a randomised controlled study evaluated the effectiveness of
the New Medicines Service (NMS) in community pharmacies in England using the 8-item

MMAS to assess medication adherence in patients (Elliott et al., 2014).
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1.12.1.2 Medication Adherence Report Scale

Another questionnaire for measuring self-reported medicines adherence is the Medication
Adherence Report Scale which was developed in England. This questionnaire contains five
statements surrounding self-reported adherence. The statements include: forgetfulness,
altering the dosage, stopping to take the medication, missing a dose and taking less than
instructed. Response categories for the statements are made of a 5-point Likert scale:
l=always, 2=often, 3=sometimes, 4=rarely, and 5=never. This questionnaire is chosen as a
method in the proposed study since it has been translated into Swedish with the back-
translation approved by the original author and has previously been used in a study performed

in a pharmacy setting in Sweden (Mardby et al., 2007).

An examination of the intentional and unintentional aspects of medication non-adherence in
patients diagnosed with hypertension was performed by Lehane and McCarthy in the year
2007. A study population consisting of 73 participants with hypertension were recruited.
These patients attended outpatients’ clinics of two university hospitals. MARS was included
in a researcher administered questionnaire containing 3 other questionnaires (Lehane and

McCarthy, 2007a).

A German translation of MARS named MARS-D was used in a study aimed at assessing
whether MARS-D was an appropriate instrument for measuring patient adherence. MARS-D
was sent to 1488 patients with chronic diseases and patients with risk factors for
cardiovascular disease. This study concludes that preliminary psychometric evaluation of
MARS-D is encouraging. The authors state that MARS-D is an appropriate measure to detect

patients at risk of non-adherence (Mabhler et al., 2010)
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The Medication Adherence Report Scale (MARS) was used in a study by Ramanath and co-
workers in 2012. The objective of this study was to know the impact of clinical pharmacist
interventions on medication adherence and quality of life. Their study was a prospective,
randomized, interventional study with 52 patients completing the study. The authors conclude
that the impact of clinical pharmacist provided patient counselling had a positive impact on

medication adherence and quality of life (Ramanath ef al., 2012).

1.12.1.3 Beliefs about Medicines Questionnaire

The Beliefs about Medicines Questionnaire is a method to assess cognitive representations of
medication. It is built up of two sections: BMQ-Specific and BMQ-General. These two
sections can be used either together or independently. BMQ-Specific consists of two 5-item
factors. It assesses beliefs about the necessity of prescribed medication, concerns about the
prescribed medication based on beliefs about the danger of dependence and long-term toxicity
and the disruptive effects of medication. BMQ-General contains 2 four-item factors: it
assesses the beliefs surrounding that medicines are harmful, addictive, poisons which should
not be taken continuously and that medicines are overused by doctors (Horne et al., 1999).
The reason for choosing this questionnaire in the pilot study described in Chapter 3 is that it
covers a wide range of patient perceptions on medicines use and therefore can capture the
issues which patients face with their antihypertensive medicines usage with special reference

to barriers to antihypertensive medicines adherence.

Both the BMQ and MARS were used in a study performed in Sweden by Mardby and co-
workers in 2007. The objective of this study was to analyze any association between general

beliefs about medicines and self-reported adherence among pharmacy clients and to examine
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general beliefs about medicines by background variables. The questionnaire data were
collected by one of the researchers who approached pharmacy clients at 7 different
community pharmacies in Gothenburg, Sweden. The study population consisted of 324
pharmacy clients. 54% of these participants were considered non-adherent. In conclusion,
General-Harm was associated with adherence to medication among Swedish pharmacy
clients. Country of birth, education and medicine use influenced beliefs about medicines

(Mardby et al., 2007).

1.12.2 Pill count

Pill count involves comparing the remaining number of pills in the medicines package with
the number of pills which would be remaining if the patient was adherent. Apart from being a
straightforward method, there exist practical issues which are detrimental for its reliability;
such as dumping pills, it may not be clear if the medicine was really administered, lack of
instruction that tablet counting will be performed during research, patients bringing the pills

etc. (Krousel-Wood et al., 2004; Smith, 2002).

The validity of patient report, pharmacy dispensing records, and pill counts as measures of
antihypertensive adherence using electronic monitoring as the validation standard was
evaluated in a study by Choo and co-workers in 1999. This study included 286 members of a
managed care organization who were at least 18 years of age, had prescription drug coverage
and underwent monotherapy with antihypertensive medicine. Based on automated pharmacy
dispensing records, prescription refill adherence was determined 12 months prior to

enrollment in the study. A pill count was done during the study were pharmacists counted the
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remaining number of tablets in the returned medication vials when the participants did a

prescription refill during the study (Choo et al., 1999).

De Souza and co-workers evaluated whether adherence to a drug regimen helped to identify
patients with resistant hypertension. In this study, a study population of 44 hypertensive
patients was prospectively studied. These patients were resistant to a 3-drug regimen and were
followed for 12 months. The pill count method and a Morisky questionnaire were used to

assess adherence (de Souza et al., 2009).

A pill count was used as a method in a study done by Martin and co-workers in 2011. The
purpose of this study was to examine the effectiveness of a community-based, multimedia
intervention on medication adherence among hypertensive adults. This study was a
randomized controlled trial in rural south Alabama, United States. Study participants were
434 low-income adults receiving medication free of charge from a public health department or
Federally Qualified Health Center. Registered nurses and a community health advisor
assessed adherence by pill count when the study participant made a visit to the clinic to make
a medication refill. The participants had to bring in their medicine bottles. Any remaining
pills had to also be brought the clinic. This would enable the participant to receive a full 90-
day medicine supply. Data recorded regarding the returned pills consisted of the medication
name, strength, dosing, the number of pills returned and the number of pills dispensed (Martin

etal.,2011).

1.12.3 Pharmacy refills

Medication Possession Ratio (MPR) is a method used to assess medicine adherence by using

pharmacy refill data. MPR is the ratio of the total days of medication supplied to the total
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days between medication refills. The value of MPR is always >0 because the numerator will
be >0. An MPR=1 corresponds to 100% compliance. To patients who get different
antihypertensive medicines simultaneously (polypharmacy), a separate MPR should be
calculated for each medication. An average MPR can then be calculated. Attention should be
given when calculating an average MPR value, due to that compliance can vary between
different medicines. In fixed-dose combinations (single medication containing two or more

active ingredients) only one MPR should be calculated (Halpern et al., 2006).

In an observational study conducted in the United States by Schmitt and co-workers, 2007 a
Veterans Affairs (VA) cohort of patients with chronic kidney disease (CKD), patterns of
medication adherence for all antihypertensive classes of prescriptions during a 2-year period
were examined. The primary objective of this study was to examine the independent
relationship between the level of adherence observed in clinical practice, and the achieved
level of blood pressure control during the entire study period. A secondary objective was to
describe the patient characteristics that may be associated with the level of adherence to
antihypertensive medications in a CKD cohort. The study consisted of 7227 chronic kidney
disease patients receiving at least one antihypertensive prescription between 2006 and 2007.
Prescription information was taken from a database containing electronic records of outpatient
prescriptions/refills information and other patient data. Medication Possession Ratio was used
to assess antihypertensive medicines adherence. The authors of this study state that 33% of
the CKD patients had poor medication adherence and that medication adherence worsened
with declining renal function. In addition, the authors state that poor medication adherence is
associated with a 23% greater risk of uncontrolled hypertension. In CKD practice, monitoring

and improving adherence could contribute to better outcomes (Schmitt et al., 2007).
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Mabotuwana and co-workers, 2009 performed a study in New Zealand in which they
developed a computational framework to identify patient cohorts with poor adherence to long-
term medication through analysis of electronic prescribing patterns. This was illustrated using
the electronic medical records of a New Zealand general practice among patients with
hypertension and diabetes. The focus was on adherence to Angiotensin Converting Enzyme
inhibitors (ACEinh) and/or angiotensin-II receptor blockers (ARB). Analysis of medication

supply was based on the concept of MPR (Mabotuwana et al., 2009).

MPR was included in a cohort study in China which evaluated the factors associated with
adherence with ACE inhibitors. This study included all adult patients who were prescribed an
ACE inhibitor and did at least 2 consecutive visits to any primary care clinics of one large
territory of Hong Kong from January 2004 to June 2007. Data was obtained from a computer
system adopted in the year 2000 were health care professionals were provided direct entry to
the electronic clinical management system. Prescriptions at every clinical visit, the
demographic details of patients and other clinical data were logged into this database. The

study showed that 88% were adherent of 6408 eligible patients (Wong et al., 2010).

There is the effect of noise at the beginning and/or end of the MPR data collection period, i.e.
the patient already could have initiated a medicine’s package when the MPR data was
collected. Toward the end of the MPR data collection, the patient may yet not have completed

the bottle before next medicine refill (an example shown in Figure 1.3).
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Refill 1: Refill 2:

15 pills left in 8 pills

previous remaining in
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package. package
dispensed at
refill 1

NOISE in MPR calculation

Figure 1.3. Example of noise in MPR during a 3-month time frame (Source: Personal collection).

To reduce the noise, it is important to allow for an MPR data collection spanning over a long

period, e.g. 6-9 months (see example in Figure 1.4)

| Jan | Feb | Mar | Apr | May | Junel July | Aug | Sep | Oct |
I | | | I I I I | Timeline

100 pills dispensed 98 pills dispensed L 100 pills dispensed N
atrefill 1 atrefill 2 at refill 3

Refill 1: Refill 2: Refill 3: Refill 4:

15 pills left in 8 pills 10 pills left in 2 pills

previous remaining in previous remaining in

medicine’s medicine’s medicine’s medicine’s

package. package package. package
dispensed at dispensed at
refill 1 refill 3

NOISE in MPR calculation \

Figure 1.4. Example of noise in MPR during a 9-month time frame (Source: Personal collection).
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1.13 Prescribing guidelines for antihypertensive medications in Sweden and
United Kingdom (UK) respectively

In Uppsala County, Sweden, the prescribing guideline recommends an ACE inhibitor
(ACEinh) or generic losartan/candesartan and/or a low-dose thiazide diuretic (TD) or a
calcium-channel blocker (CCB) as first-in-line antihypertensive pharmacotherapy. Beta-
blockers (BB) are recommended in the case of co-morbidity, e.g. when having congestive
heart failure or a migraine. An ACE inhibitor can be substituted with an ARB if the patient
experiences side-effects such as a cough (Landstinget i Uppsala ldn, 2016; The Swedish
Medical Products Agency, 2016). The prescribing guideline within Uppsala County largely

complies with the national prescribing recommendations in Sweden:

1* choice: a) ACEinh or ARB, dihydropyridine CCB or TD b) If optimal effect not achieved
with monotherapy including one antihypertensive drug class: ACEinh or ARB + CCB or TD.
c) If optimal effect not achieved including two antihypertensive drug classes: combine all

three drug classes (ACEinh or ARB + CCB + TD) in full-dose

2" choice: a) BB b) Alpha blocker (Alpha) or spironolactone if first-in-line therapy is not an

adequate.

In comparison to the Swedish guidelines, NICE in the UK have categorized the choice of

antihypertensive treatment into four steps:

Step 1) Patients aged <55 years: An ACEinh or a low-cost ARB. If the patient does not
tolerate an ACFEinh, the medication can be substituted with a low-cost ARB. Patients aged
>55 years and black people (African or Caribbean origin) of all ages: CCB. In those situations

where a CCB is inappropriate or not tolerated: TD. Chlortalidone or indapamide is
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recommended when starting or changing diuretics. However, in those patients with BP control
who already are undergoing treatment with bendroflumethiazide or hydrochlorothiazide, the

pharmacotherapy can remain unchanged.

Although BB not being first-in-line antihypertensive pharmacotherapy, this drug class can be
taken into account for young patients especially in the following situations: patients not
tolerating or where there is a contraindication to ACEinh and ARB; female with potential to
become pregnant; patients where there confirmation of increased activity in the sympathetic
nervous system. If monotherapy with BB is not sufficient, a CCB should be added as dual

therapy instead of a TD. The reason is to decrease the risk of the patient developing diabetes.

Step 2) If BP remains uncontrolled after step 1: CCB + ACEinh or ARB. If a CCB is
inappropriate or not tolerated: TD. Black people (African or Caribbean origin): ARB + CCB

instead of ACEinh + CCB.

Step 3) If BP remains uncontrolled after step 2: triple therapy with ACEinh or ARB + CCB +

TD.

Step 4) If the clinic BP is >140 mmHg/90 mmHg it should be treated as resistant hypertension
after following triple therapy in optimal doses with ACEinh or ARB + CCB + diuretic. Four
antihypertensive drugs can be considered or consulting a specialist for advice. Depending on
the potassium level in blood, the patient can be prescribed either low-dose spironolactone or
higher-dose TD. It is important to monitor sodium and potassium levels in the blood as well
as the renal function when adding a diuretic for patients with resistant hypertension. Alpha or
BB can be prescribed if diuretic pharmacotherapy is not tolerated by the patient or if

contraindicated. A specialist should be consulted if BP control is not achieved with treatment
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including four antihypertensive drugs (National Institute for Health and Care Excellence,

2016).

Both the Swedish and NICE guidelines state that ACEinh and ARB should not be combined
(National Institute for Health and Care Excellence, 2016; The Swedish Medical Products
Agency, 2016). This is due to increased risk of side-effects and the absence of a combined

drug effect (The Swedish Medical Products Agency, 2016).

1.14 Previous studies

There have been earlier studies which have examined the potential to improve adherence to
antihypertensive medications in community pharmacy, but these have limitations because
they do not attempt to evaluate the adherence status of the patients and generally do not target

an intervention to that status.

Dating back to 1973, an American randomised controlled trial was performed by McKinney
and co-workers on a small patient population with essential hypertension at a community
pharmacy with an intervention and control group (McKenney et al., 1973). During almost 30
years after this study was published, there was a research gap until the year 2000. In England,
Blenkinsopp and co-workers (2000) conducted a randomised controlled trial in 20 community
pharmacies with 180 patients completing the study. The objective of their study was to
determine the effect of a community pharmacist-led intervention on adherence to
antihypertensive pharmacotherapy. Outcome measures were blood pressure control, self-
reported adherence and patient satisfaction with pharmaceutical services. Pharmacists in the
intervention group interviewed patients in relation to their hypertension treatment plan by

using a structured protocol with questions. The authors conclude that simple intervention (oral
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or written information, contact with/referral to the physician) had positive effects on blood
pressure control, self-reported adherence and patient satisfaction with pharmaceutical services

(Blenkinsopp et al., 2000).

Among studies conducted in the beginning of the 2000s, it is observed an approach to
adopting different study designs (Chabot et al., 2003; Gar¢ao and Cabrita, 2002; Hughes et
al., 2002; Taylor et al., 2003). Even though the studies being relatively small-scale, there was
a build-up of outcome measures such as quality of life on patients and the economic
perspective of community pharmacist interventions on healthcare (Hughes et al., 2002; Zillich
et al., 2005). Exploring the effects of high-intensity or low-intensity interventions in
subgroups were of interest in studies performed in years 2002 and 2005 (Hughes et al., 2002;

Zillich et al., 2005).

The impact of ethnicity or socioeconomic status to blood pressure control was explored. Eight
African-American patients with hypertension participated in a very small study by Taylor and
co-workers in 2003 (Taylor et al., 2003). Another example of focusing on an ethnic group is
seen in the study by Lai and co-workers (2007) including Latino/Hispanic patients (Lai,
2007). Svarstad and co-workers (2013) conducted a study in the US with almost 500 African-
American patients (Svarstad et al., 2013). Chabot and co-workers (2003) reported blood

pressure changes in high-income patients and low-income patients (Chabot et al., 2003).

Evaluation of lifestyle factors on blood pressure control, e.g. BMI, physical activity, smoking
cessation, alcohol consumption and salt restriction is seen especially among the modern
studies (Aguiar et al., 2012; Aguwa et al., 2008; Chabot et al., 2003; Janior et al., 2008;

Nemerovski et al., 2013; Octavia and Florica, 2011; Pojskic et al., 2014; Sharma et al., 2014).
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The modern studies are larger though with a more complex set of interventions. The studies

will be explored in detail in the systematic review.

1.15 Community pharmacy system and adherence programmes in Sweden

The Swedish pharmacy market changed in the year 2009 following a long period of
government-owned pharmacies since the year 1970. Prior to 1970, the pharmacies were
privately owned. The re-regulation was done to increase the availability of pharmacies
(Sporrong and Nordén-Hégg, 2014). This resulted in an increase of about 40% of pharmacies,
meaning it now exists about 1300 pharmacies in Sweden (The Swedish Pharmacy
Association, 2016). The achievement was especially seen in well-populated areas. The change
of legislation resulted in the ownership of pharmacies to international companies, private
entrepreneurs, government-owned pharmacies etc. (Sporrong and Nordén-Hégg, 2014; The
Swedish Pharmacy Association, 2016). To ensure that each pharmacy met quality standards,
the legislation set a condition of having a specially appointed pharmacist for this function

(Sporrong and Nordén-Hégg, 2014).

In Sweden, there are three categories of pharmacy staff, two of these having dispensing rights
and can counsel patients. The first one is the pharmacist with a four to five-year long
education at university level, the second being the dispensing pharmacist with a two to three-
year university education. The dispensing pharmacist is a profession only available in
Sweden, Norway, and Finland. The third professional staff type is the pharmacist technician
with a two-year upper secondary school education. Pharmacy technicians are not allowed to

dispense medicines. However, they can offer patient counselling of over-the-counter products
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(Sodergard, 2008; Westerlund and Bjork, 2006). The Swedish pharmacies have about 300000

customers visits a day (The Swedish Pharmacy Association, 2016).

Sodergard conducted a review in 2008 to identify the practice, education, and research of
pharmacists in Sweden on adherence to treatment. At the time, no adherence programmes
were observed in Swedish pharmacies. However, the conclusion drawn by Sodergard was that
practice and education on adherence would change with the re-regulation of the Swedish

pharmacy market (Sodergérd, 2008).

In the year 2013, the Swedish government delegated the Swedish Medical Products Agency to
perform a feasibility study on structured medicines reviews, to improve adherence to
prescribed pharmacotherapy. The study was initiated in the year 2014 in patients on
pharmacotherapy for asthma/chronic obstructive pulmonary disease. Despite this, a drawback
of this study is that no effect outcome was evaluated (The Swedish Medical Products Agency,

2014).

1.16 Thesis approach

This chapter has provided a general introduction to the underlying theory on adherence and

hypertension management in community pharmacy.

An inductive approach has been employed in the present thesis, whereby it was generally
looked at the literature (not systematic) to obtain ideas to formulate the thesis approach, upon

which the ideas were mind-mapped.

The general view of the literature provided a conceptual framework on how to conduct the

pilot study, allowing the first stage of aims and objectives to be developed. It was thought to
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perform a systematic review and then conduct a pilot study. Furthermore, the findings from
the specific systematic review allowed a second iteration of the aims and objectives of the
pilot study. It was clear that the existing ways to establish patients’ likely adherence level
were inadequate. Consequently, a novel approach to categorise patients according to their

adherence status was developed.
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1.17 Aims and objectives

1.17.1 Systematic review

Aim:
to identify and evaluate mixed-method studies including pharmacist-led interventions
within a community pharmacy setting aimed at blood pressure optimisation in patients

undergoing oral antihypertensive medication therapy.

Objectives:

assess the outputs from database searches for systematic review inclusion or exclusion
summarise the included studies from the perspective of populations, interventions,
comparators, outcomes and study design (PICOS)

assess the risk of bias of included studies with The Cochrane Collaboration’s tool for
assessing risk of bias

calculate effect measures for the included studies

critically examine the included studies in the light of populations, interventions,
comparators, outcomes and study design (PICOS) by performing a thematic analysis
assess publication bias by performing a visual inspection of funnel plots and statistical

testing of funnel plot asymmetry
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1.17.2 Community pharmacy-based in vivo adherence project

e Aims:

I) to assess the feasibility of screening antihypertensive medicine adherence in
community pharmacy hypertensive patients
1) to deliver community pharmacist-led interventions targeting adherence status

according to adherence subgroups to optimise blood pressure (BP)

e Objectives:
- establish (a) any issues with the adherence screen
(b) any indications of outcomes from the allocated interventions

(c) any indication if certain interventions were detrimental
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2 A systematic review of pharmacist-led interventions
within a community pharmacy setting aimed at
optimising blood pressure (BP) in patients undergoing
oral antihypertensive medication therapy

The systematic review was developed in order the refine the examination of what had been
done within the research domain of pharmacist-led, community pharmacy-based interventions

to optimise blood pressure in patients with oral antihypertensive pharmacotherapy.

2.1 Introduction

Pharmacy practice and policy could possibly be transformed by pharmacist interventions
being reported in systematic reviews. Appropriate evidence-based interventions may have a
major role in developing the role of the pharmacist in healthcare (Charrois et al., 2009). The
undertaking of systematic review and meta-analysis provides a way of gaining a summary
perspective and judgement on the positive or negative effects and risk of interventions within
healthcare. However, studies can be of varying quality, raising questions about their impact
(Liberati et al., 2009). A systematic review employs a scientific approach with a research
question and inclusion/exclusion criteria which determine studies to be included, assessment
of study quality from the perspective of bias and outlines the results (Higgins and Green,
2011; Khan et al., 2011). Quantitative results from individual studies can possibly be
combined with statistical methods, known as a meta-analysis. Qualitative analysis when
examining health interventions is emerging and becoming common practice in healthcare
(Higgins and Green, 2011). Thematic analysis as a qualitative research method examines data

by identifying, analysing and describing arrangements of data, i.e. described as themes, which
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are ordered in response to the research question (Braun and Clarke, 2006). Mixed-methods
approaches apply both qualitative and quantitative analysis in the same study. This latter
approach provides more strength to available evidence compared to solely conducting either a
qualitative or quantitative analysis (Tariq and Woodman, 2013). The mixed-methods

approach has become established in healthcare research (Hadi and Closs, 2015).

There should be transparent reporting of systematic reviews to facilitate judgements about the
pros and cons of the studies: this led to the introduction of the quality of reporting of meta-
analysis (QUOROM) statement in 1999. The statement was later updated with the preferred
reporting items for systematic reviews and meta-analyses (PRISMA). This provides a
guidance on an open and thorough dissemination of systematic reviews and meta-analyses.
The participants, interventions, comparators, outcomes and study design (PICOS) approach is
suggested by PRISMA, which facilitates the reader to obtain major points of significance in

the systematic review (Liberati ef al., 2009).

The Effective Practice and Organisation of Care (EPOC) Group belongs to the Cochrane
Review Group. The latter is an international collaboration aiming to make Cochrane Reviews
available for practice and policy decisions. As such, the EPOC Group focuses on conducting
systematic reviews for promoting healthcare practice and organisation. Thus, the EPOC
Group has set requirements and criteria for the undertaking of EPOC systematic reviews
(Effective Practice and Organisation of Care, 2015; Effective Practice and Organisation of

Care, 2016).

There are tools for assessing quality in studies in systematic reviews. Many of these tools
provide a score to different aspects of quality which will then give a summary score.

Furthermore, there are tools which are based on checklists with questions. The Cochrane
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Collaboration in years 2005 to 2007 developed a risk of bias assessment tool which instead
enabled a domain-specific assessment of the risk of bias. It is difficult to validate the quality
of assessment tools since the risk of bias assessment includes a subjective measure (Higgins

and Green, 2011).

2.2 Research question

What is the scope of pharmacist-led interventions within a community pharmacy setting

aimed at optimising blood pressure?

2.3 Rationale

It is thought to be a positive manoeuvre when community pharmacists counsel and intervene
in patients undergoing antihypertensive treatment. However, it is not known if these
interventions are positive, negative or have no effect. In addition, the research domain on
community pharmacist interventions has not been particularly focused on examining the
participants, interventions, comparators, outcomes and study design. Hence, the present study
is a systematic attempt to examine this data coupled with a meta-analysis to possibly produce
recommendations highlighting the type of intervention to be most appropriate under certain

circumstances.
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2.4 Objectives

A systematic literature review was performed to identify and evaluate mixed-method studies
of community pharmacist-led interventions within a community pharmacy setting aimed at

blood pressure optimisation in patients undergoing oral antihypertensive medication therapy.

2.5 Methods
2.5.1 Protocol

A protocol was created where the research question, aims and inclusion criteria were pre-
specified (Appendix 5.1). The systematic review followed the PRISMA checklist (Liberati et
al., 2009; Shamseer et al., 2015) and EPOC study design inclusion criteria (Effective Practice
and Organisation of Care, 2013). As a mixed-methods study design was employed, a
pragmatic approach to the EPOC study design criteria was sought, though not accommodating
certain study designs. The reason for following the PRISMA protocol and EPOC criteria was

that these tools are internationally recognized guidelines for systematic reviews.

2.5.2 Eligibility criteria

Participants: 18 years and above, undergoing treatment with minimum one oral
antihypertensive medicine, with or without co-morbidities, within a community pharmacy
setting

Interventions: Interventions in a community pharmacy aimed at optimising blood pressure

Outcomes: Blood pressure
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Study design: A mixed-methods approach has been employed to include both qualitative and

quantitative data.

2.5.3 Information sources

Searches were performed in the electronic databases Cinahl Plus, Cochrane Database, Embase
Classic and Embase (1947 to 7 February 2014), Ovid MEDLINE In-Process & Other Non-
Indexed Citations and Ovid MEDLINE® (1946 to 9 February 2014; 16 February 2014), Ovid
MEDLINE Daily Update (7 February 2014; 14 February 2014 for search term combination
number 8), Ovid OLDMEDLINE (1946 to 1965) and PubMed. Grey literature was searched
using Google, LexisNexis and Web of Science. There were no language restrictions in the
searches. A repeated search was done in the electronic databases and Google during

September 2016.

2.5.4 Search

Medical Subject Headings (MESH) search terms were used in accordance to the Medical
Subject Headings for each electronic database: hypertension; antihypertensive agents;
pharmacists; intervention studies; pharmaceutical care; medication adherence; blood pressure;

pharmacies.
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2.5.4.1 Electronic databases

The search term combinations used for the electronic databases are stated in sections 2.5.4.1.1
-2.54.1.5.

2.54.1.1 Cinahl Plus

1. (MH “hypertension””) AND (MH “antihypertensive agents”) AND (MH “pharmacists”) OR
(MH “pharmacy, retail”) AND (MH “experimental studies”) AND (MH “medication
compliance”) AND (MH “blood pressure”)

2. (MH “pharmacists”) AND (MH “antihypertensive agents”’) AND (MH “experimental
studies”) AND (MH “medication compliance”) AND (MH “blood pressure”)

3. (MH “pharmacy, retail”) AND (MH “hypertension”) AND (MH “experimental studies”)
AND (MH “medication compliance”) AND (MH “blood pressure”)

4. (MH “pharmacy, retail”) AND (MH “antihypertensive agents”) AND (MH “experimental
studies””) AND (MH “medication compliance”) AND (MH “blood pressure”)

5. (MH “pharmacists”) AND (MH “hypertension”) AND (MH “medication compliance”)
AND (MH “blood pressure”)

6. (MH “pharmacists”) AND (MH “antihypertensive agents”) AND (MH “medication
compliance”) AND (MH “blood pressure”)

7. (MH “pharmacy, retail”) AND (MH “hypertension”) AND (MH “medication compliance”)
AND (MH “blood pressure”)

8. (MH “pharmacy, retail”’) AND (MH “antihypertensive agents”) AND (MH “medication

compliance”) AND (MH “blood pressure”)
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2.5.4.1.2 Cochrane Database

1. hypertension AND antihypertensive agents AND (pharmacists OR pharmacies) AND
(intervention studies OR pharmaceutical care) AND medication adherence AND blood
pressure

2. pharmacists AND antihypertensive agents AND (intervention studies OR pharmaceutical
care) AND medication adherence AND blood pressure

3. pharmacies AND hypertension AND (intervention studies OR pharmaceutical care) AND
medication adherence AND blood pressure

4. pharmacies AND antihypertensive agents AND (intervention studies OR pharmaceutical
care) AND medication adherence AND blood pressure

5. pharmacists AND hypertension AND medication adherence AND pharmaceutical care
AND blood pressure

6. pharmacists AND antihypertensive agents AND medication adherence AND
pharmaceutical care AND blood pressure

7. pharmacies AND hypertension AND medication adherence AND pharmaceutical care
AND blood pressure

8. pharmacies AND antihypertensive agents AND medication adherence AND

pharmaceutical care AND blood pressure
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2.5.4.1.3 Embase

1. hypertension/ and antihypertensive agent/ and pharmacist/ or pharmacy/ and intervention
study/ or pharmaceutical care/and medication compliance/ and blood pressure/

2. pharmacist/ and antihypertensive agent/ and intervention study/ or pharmaceutical care/
and medication compliance/ and blood pressure/

3. pharmacy/ and hypertension/ and intervention study/ or pharmaceutical care/ and
medication compliance/ and blood pressure/

4. pharmacy/ and antihypertensive agent/ and intervention study/ or pharmaceutical care/ and
medication compliance/ and blood pressure/

5. pharmacist/ and hypertension/ and medication compliance/ and pharmaceutical care/ and
blood pressure/

6. pharmacist/ and antihypertensive agent/ and medication compliance/ and pharmaceutical
care/ and blood pressure/

7. pharmacy/ and hypertension/ and medication compliance/ and pharmaceutical care/ and
blood pressure/

8. pharmacy/ and antihypertensive agent/ and medication compliance/ and pharmaceutical

care/ and blood pressure/

54



2.54.14 Ovid MEDLINE

1. hypertension/ and antihypertensive agents/ and pharmacists/ or pharmacies/ and
intervention studies/ or pharmaceutical services/ and medication adherence/ and blood
pressure/

2. pharmacists/ and antihypertensive agents/ and intervention studies/ or pharmaceutical
services/ and medication adherence/ and blood pressure/

3. pharmacies/ and hypertension/ and intervention studies/ or pharmaceutical services/ and
medication adherence/ and blood pressure/

4. pharmacies/ and antihypertensive agents/ and intervention studies/ or pharmaceutical
services/ and medication adherence/ and blood pressure/

5. pharmacists/ and hypertension/ and medication adherence/ and pharmaceutical services/
and blood pressure/

6. pharmacists/ and antihypertensive agents/ and medication adherence/ and pharmaceutical
services/ and blood pressure/

7. pharmacies/ and hypertension/ and medication adherence/ and pharmaceutical services/
and blood pressure/

8. pharmacies/ and antihypertensive agents/ and medication adherence/ and pharmaceutical

services/ and blood pressure/
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2.54.1.5 PubMed

1. hypertension AND antihypertensive agents AND pharmacists OR pharmacies AND
intervention studies OR pharmaceutical care AND medication adherence AND blood
pressure

2. pharmacists AND antihypertensive agents AND intervention studies OR pharmaceutical
care AND medication adherence AND blood pressure

3. pharmacies AND hypertension AND intervention studies OR pharmaceutical care AND
medication adherence AND blood pressure

4. pharmacies AND antihypertensive agents AND intervention studies OR pharmaceutical
care AND medication adherence AND blood pressure

5. pharmacists AND hypertension AND medication adherence AND pharmaceutical care
AND blood pressure

6. pharmacists AND antihypertensive agents AND medication adherence AND
pharmaceutical care AND blood pressure

7. pharmacies AND hypertension AND medication adherence AND pharmaceutical care
AND blood pressure

8. pharmacies AND antihypertensive agents AND medication adherence AND

pharmaceutical care AND blood pressure
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2.5.4.2 Grey literature

2.54.2.1 Google

e Search performed on April 30™, 2014 on first 20 outputs with search term
combination number 1. Repeated search on May 9" and May 13™ 2014 on first 100
outputs.

e Search performed on May 13™ 2014 with search term combination numbers 2-9 on
first 100 outputs.

e Search performed on August 10", 2014 with search term combination number 10

on first 100 outputs.

Random search performed in Google:

e on February 6", 2015 with search term combination number 11. Repeated search on
June 4™, 2015

e on April 13", 2015 with search term combination number 12. Repeated search on
June 3, 2015

e on May 24™ 2015 with search term combination number 13

e on May 3™ 2015 with search term combination number 14
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. hypertension adherence community pharmacy

. hypertension AND antihypertensive agents AND pharmacists OR pharmacies AND
intervention studies OR pharmaceutical care AND medication adherence AND blood
pressure

. pharmacists AND antihypertensive agents AND intervention studies OR pharmaceutical
care AND medication adherence AND blood pressure

. pharmacies AND hypertension AND intervention studies OR pharmaceutical care AND
medication adherence AND blood pressure

. pharmacies AND antihypertensive agents AND intervention studies OR pharmaceutical
care AND medication adherence AND blood pressure

. pharmacists AND hypertension AND medication adherence AND pharmaceutical care
AND blood pressure

. pharmacists AND antihypertensive agents AND medication adherence AND
pharmaceutical care AND blood pressure

. pharmacies AND hypertension AND medication adherence AND pharmaceutical care
AND blood pressure

. pharmacies AND antihypertensive agents AND medication adherence AND

pharmaceutical care AND blood pressure

10. hypertension compliance community pharmacy

11. hypertension community pharmacy

12. pharmaceutical care blood pressure

13. blood pressure control pharmacy

14. hypertension community pharmacy
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2.5.4.2.2 LexisNexis

All searches in LexisNexis performed under Sources: All News, All Languages

e Search performed on March 23" 2014 with citations 1-8.

e Search performed on April 2", 2014 with citation 9.

1. Lau et al., 2010

2. George et al., 2010

3. Fikri-Benbrahim ef al., 2012
4. Svarstad et al., 2013

5. Svarstad et al., 2009

6. Aguiar et al., 2012

7. Robinson et al., 2010

8. Aguwa et al., 2008

9. Planas et al., 2009

2.5.4.2.3 Web of Science

e Search performed on March 23" 2014 with citations 1-8.

e Search performed on April 2", 2014 with citation 9.

1. Lau et al., 2010
2. George et al., 2010
3. Fikri-Benbrahim et al., 2012

4. Svarstad et al., 2013
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5. Svarstad et al., 2009
6. Aguiar et al., 2012

7. Robinson et al., 2010
8. Aguwa et al., 2008

9. Planas et al., 2009

2.5.5 Study selection

Studies were selected independently by two reviewers (the author and a Professor of Clinical
Pharmacy). Any disagreements in study selection were resolved by discussion between the

two reviewers.

2.5.6 Data collection process

Searches were performed in the electronic databases and grey literature. Study authors were
contacted to retrieve additional data or obtain clarification relating to a specific study which
revolved around whether the full study had been published, the name of authors, study design,

bias, blood pressure data, data enabling calculation of odds ratio or mean difference.

2.5.7 Data items

The information which was collected from studies followed the headings Participants,
Interventions, Comparators, Outcomes, Study Design (PICOS) from the PRISMA protocol

(Liberati et al., 2009; Shamseer et al., 2015).
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2.5.8 Summary measures

The effect measures were calculated as odds ratios (OR) with 95% confidence intervals using
random effects model for dichotomous outcomes, i.e. those studies reporting the proportion of
patients with controlled and uncontrolled systolic blood pressure (SBP) and diastolic blood
pressure (DBP) respectively at the end of the study. In the studies were proportions of patients
were not separately reported for SBP and DBP, both these two outcomes were grouped
together as a combined outcome and an OR with 95% confidence interval using random
effects model was calculated. Blood pressure control was interpreted as defined in the
individual study. Among those studies not reporting data supporting the calculation of an OR,
the mean difference was calculated using the random effects model based on end study mean
SBP and mean DBP values (continuous outcomes). All data were derived from results being
reported as intention-to-treat. Forest plots were created in the software Review Manager

version 5.3.5 (The Nordic Cochrane Centre, 2014).

2.5.9 Planned methods of analysis

A measure of consistency for the meta-analysis was performed using the I” statistic. This
followed thresholds as stated in the Cochrane Handbook: 0 % to 40%: not important; 30% to
60%: moderate heterogeneity; 50% to 90%: substantial heterogeneity; 75% to 100%:

considerable heterogeneity (Higgins and Green, 2011).

61



2.5.10 Additional analyses

A narrative, qualitative summary was performed as a thematic analysis according to the
methodology proposed by Braun and Clarke (2006) (Braun and Clarke, 2006). The studies
were read through initially to note down initial ideas. During a second phase, the studies were
re-read with a focus on coding the entire data set. The codes were collated from each study
and categorized under the headings of Participants, Interventions, Comparators, Outcomes
and Study designs (PICOS) (Braun and Clarke, 2006; Liberati et al., 2009; Shamseer ef al.,
2015). Thematic maps for each heading in PICOS were created based on the occurrence of the
codes under each heading. The final themes were then created as a summary of the thematic

maps.

2.5.11 Risk of bias in individual studies and across studies

The risk of bias was assessed for each included study according to The Cochrane
Collaboration’s tool for assessing risk of bias. This risk of bias tool was chosen since it was a
universal tool applied in systematic reviews. Although the risk of bias tool is used to only
assess the risk of bias in randomized controlled trials, the tool was adapted for use in the
mixed-methods approach. Where the study design was cluster-randomized, additional risk of
bias was assessed including the elements recruitment bias, baseline imbalance, loss of
clusters, incorrect analysis, and comparability of individually randomized trials (Higgins and
Green, 2011). An overall study risk of bias was evaluated for each paper based on individual

risk items.
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2.5.12 Publication bias
2.5.12.1 Funnel plots

Publication bias was assessed by the construction of funnel plots using the software Review
Manager version 5.3.5 (The Nordic Cochrane Centre, 2014). Funnel plots with and without
grey literature were created for a) odds ratio as an effect estimate of SBP and DBP as a
combined outcome and b) mean difference as an effect estimate of SBP and DBP
respectively. Funnel plots were not created for odds ratio of SBP or DBP alone since the

number of studies were too low to perform the analysis.

2.5.12.2 Testing for funnel plot asymmetry

Funnel plot asymmetry was tested statistically by performing the arcsine version of the test
suggested by Riicker and co-workers (Higgins and Green, 2011; Riicker et al., 2008). The
arcsine-Thompson test suggested by Riicker and co-workers was performed using the R
statistics meta package on odds ratio as the effect estimate of SBP and DBP as a combined
outcome (Appendix 5.2) (Riicker ef al., 2008; R Core Team, 2016; Schwarzer et al., 2015;
Schwarzer, 2016). The test was only performed on odds ratio as an effect estimate of SBP and
DBP as a combined outcome since the Cochrane Handbook suggests there be a minimum of

10 studies when testing for funnel plot asymmetry (Higgins and Green, 2011).
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2.6 Results
2.6.1 Study selection

Identification of 535 records was obtained through searching in the electronic databases. From
these 535 records, duplicates were removed narrowing the number to 10 records. An
additional 20 records were identified and screened through grey literature searches in Google,
LexisNexis and Web of Science resulting in 30 records screened in total. A further 9 records
were excluded because a non-pharmacy healthcare profession was mainly involved in the
study, the study design was not exclusively a community pharmacy setting, a high-risk
cardiovascular population was involved, no blood pressure outcome was recorded, no blood
pressure results were reported, only an abstract was available, or press releases relating to
study authors were involved. Twenty-one full-text articles were included in the final
systematic review. Among these, all 21 studies underwent qualitative synthesis and 13 studies
included in the quantitative synthesis. See flow diagram in Figure 2.1 illustrating the

identification process of studies for the systematic review.
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Records identified through
database searching
(n=535)

Y

Records after duplicates removed
(n=10)

h 4

Records screened
(n=30)

v

Full-text articles included
(n=21)

v

Studies included in qualitative
synthesis
(n=21)

Additional records identified and
screened through grey literature
searching in Google, LexisNexis and
Web of Science
(n=20)

Y

Studies included in quantitative
synthesis (meta-analysis)
(n=13)

Figure 2.1. A flow chart illustrating the process of identifying studies for the systematic review.

Records excluded with reasons
(n=9)

« another healthcare
profession mainly involved,
study design, not
exclusively in a community
pharmacy setting (n=1)

* high cardiovascular risk
population (n=1)

* no blood pressure
outcame (n=1)

* no blood pressure results
(n=1)

* only abstract available
(n=1)

* press-release relating to
study authors (n=3)

*  study design (n=1)
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2.6.2 Study characteristics: Participants, Interventions, Comparators, Outcomes,
Study Design (PICOS)

The characteristics according to the PICOS classification of the included studies are presented
in Table 2.1. Among the included studies there is a mixture of papers from different points
across the timeline starting from the year 1973 onward. In total, there were 21 included
studies (11 randomized controlled trials (RCTs), 2 before-after studies (BASs), 3 non-
randomised controlled trials (NRCTs), 1 repeated measures study (RMS) and 4 prospective
cohort studies (PCSs)). Study duration among the studies varied from 3-15 months. Study
visits to a community pharmacy ranged from weekly to quarterly intervals. In total, there were
2509 patients who completed the studies. In general, the patients were within the age of 50 to
60 years. The studies included counselling, BP measurement, referral to/contact with a
physician, informational materials, reminder aids and diary keeping as interventions. The

blood pressure outcome was highly variable across the studies.
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Abbreviations for Table 2.1:

AD=Adherence; ADR=Adverse drug reaction; AH=Antihypertensive; BA=Before and After; BAS=Before and After Study;
BMI=Body Mass Index; BP=Blood Pressure; CG=Control Group; CKD=chronic kidney disease; COPD=chronic obstructive
pulmonary disease; CPV=Community pharmacy visits; CV=cardiovascular; DAA=Dose administration aid; DBP=Diastolic
Blood Pressure; DRP=Drug-related problem; DTP=drug therapy-problem; EAP=Employee Assistance Program for disease
management; ED=Educational; fin=final BP reading; FQ=Frequency; GP=General Practitioner; HBPM=home blood pressure
monitoring; HCG=Hidden Control Group; HI=High-intensity; HMR=Home medicines review; IG=Intervention Group;
ini=initial BP reading; INT=Intervention; LI=Low-intensity; LS=Lifestyle; MNCHP=Model Neighborhood Comprehensive
Health Program, Inc.; MTM=Medication Therapy Management; MUR=Medication use review; NRCT=Non-randomised
controlled trial; OC=Patients serve as their own control; PC=Pharmaceutical Care; PCG=Pharmacist Care Group;
PCS=Prospective cohort study; PE=Physical Exercise; PHCU=primary health care unit; PMP=Patient medication profile;
QoL=Quality of Life; RCT=Randomised controlled trial; RMS=Repeated measures study; RR=Refill reminder; S-A=Self-
administer; SBP=Systolic Blood Pressure; SCS=Smoking cessation program; SD: Standard deviation; SG=Study group;
SGr=Subgroup; StDu=Study duration; TABS=Tool for Adherence Behaviour Screening; TG=Test group; UCG=Usual Care
Group; WB=Witness batch; WSU= Wayne State University employees participating in employer wellness plan

Since the meta-analysis was performed there have been identified 6 extra studies (3 RCTs, 1
BAS and 2 PCS) (see Table 2.2). Study duration varied from 2 weeks to 9 months. In total
734 patients completed these studies. The BP outcome across the studies in Table 2.2 was

highly variable.
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2.6.3 Results of individual studies

A meta-analysis with odds ratios as an effect estimate was performed on 10 out of 21 studies
with SBP and DBP as a combined outcome. Of 21 studies, 3 studies underwent a meta-

analysis with odds ratios for SBP or DBP outcomes respectively.

Meta-analysis with mean difference was used as an effect estimate for 7 out of 21 included

studies analysing both SBP and DBP respectively.

It was not possible to go forward with meta-analysis throughout all 21 studies because of

study design or data not being available to support the calculation of effect estimates.

From Figures 2.2 to 2.6 all studies are relatively small-scale. The more modern studies appear
to have a larger weighting. It is important to bear in mind when comparing the Forest plots

scaling in each figure differ to present the data in an acceptable format.

2.6.3.1 Odds ratio

Examination of the Forest plots in Figures 2.2 to 2.4 shows the mean values for each study are
in the control group area in the Forest plot with large confidence intervals observed in the

older studies.
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2.6.3.1.1 Systolic blood pressure (SBP) and diastolic blood pressure (DBP) as a combined
outcome

Odds ratio as an effect estimate of SBP and DBP as a combined outcome is presented as a
Forest plot in Figure 2.2. The meta-analysis for SBP and DBP as a combined outcome
employed a random effects model including 1252 patients where the pooled effect of 0.33
mmHg increase in BP (95% CI, 0.23 mmHg to 0.47 mmHg, p<0.00001) implies no BP
change. As seen in Figure 2.2, heterogeneity between studies relating to SBP and DBP as a

combined outcome may not be relevant or is moderate (y*=15.32, df=10, p=0.12, I’=35%).
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2.6.3.1.2 Systolic blood pressure (SBP)

Odds ratio as an effect estimate of SBP is presented as a Forest plot in Figure 2.3. The meta-
analysis for SBP employed a random effects model including 263 patients where the pooled
effect of 0.29 mmHg increase in SBP (95% CI, 0.12 mmHg to 0.72 mmHg, p=0.007) implies
no SBP change. As seen in Figure 2.3. heterogeneity between studies relating to SBP is

moderate (’=3.78, df=2, p=0.15, ’=47%).
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2.6.3.1.3 Diastolic blood pressure (DBP)

Odds ratio as an effect estimate of DBP is presented as a Forest plot in Figure 2.4. The meta-
analysis for DBP employed a random effects model including 263 patients where the pooled
effect of 0.28 mmHg increase in DBP (95% CI, 0.04 mmHg to 2.08 mmHg, p=0.21) is
indicative of no BP change. As seen in Figure 2.4 heterogeneity between studies relating to

DBP is substantial (X2=9.20, df=2, p=0.01, I’=78%).
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2.6.3.2 Mean difference
2.6.3.2.1 Systolic blood pressure (SBP)

Mean difference as an effect estimate of SBP is presented as a Forest plot in Figure 2.5. The
meta-analysis for SBP employed a random effects model including 1173 patients where the
pooled effect is a 9.65 mmHg decrease in SBP (95% Cl, -5.34 mmHg to -13.96 mmHg,
p<0.00001). There is an indication of a positive effect when mean difference is plotted as an
effect estimate for SBP. As seen in Figure 2.5 heterogeneity between studies relating to SBP

is substantial (x*=20.52, df=6, p=0.002, ’=71%).
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2.6.3.2.2 Diastolic blood pressure (DBP)

Mean difference as an effect estimate of DBP is presented as a Forest plot in Figure 2.6. The
meta-analysis for DBP employed a random effects model including 1173 patients where the
pooled effect is a 5.38 mmHg decrease in DBP (95% CI, -1.25 mmHg to -9.52 mmHg,
p=0.01). There is an indication of a positive effect when mean difference is plotted as an
effect estimate for DBP. As seen in Figure 2.6 heterogeneity between studies relating to DBP

is substantial (x*=52.03, df=6, p<0.00001, ’=88%).
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2.6.4 Additional analysis
2.6.4.1.1 Thematic analysis

The themes and corresponding sub-themes emanating from the review papers are presented in
Table 2.3. Interventions, Outcomes and Study design are the most significant: sub-themes
principally involve Population and Comparators. However, even though certain sub-themes

are listed, they were not always evident in all studies.
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Table 2.3. Themes and subthemes from the thematic analysis. Themes are displayed as headings. Bullet points show
the sub-themes which occur in studies indicated as numbered references.

Population
e  Hypertension [1-21]
e  Patient screening [1-21]
e  Population characteristics [1-21]
o  Therapy [1-8, 10-21]*
*not in [9]
Interventions

Blood pressure [1-21]

Pharmaceutical care [1-21]

Resources [1-21]

Setting [1-21]

Staff [1-21]

Drug-related problems [1-15, 17-21]

*not in [16]

Non-pharmacological treatment — lifestyle modification [1-17, 19-21]
*not in [18]

Adherence [1-7,9-16, 18-21]

*not in [8, 17]

Guidelines [2-8, 10-21]

*notin [1, 9]

Training [2,4-11, 13-15, 17-21]*

*notin [1, 3, 12, 16]

Quality of life [2, 3,7,9, 12,15, 17-19]*
*notin [1, 4-6, 8, 10, 11, 13, 14, 16, 20, 21]
Economy [4,7, 10, 11, 14, 18, 19, 21]*
*notin [1-3, 5,6, 8,9, 12, 13, 15-17, 20]
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Continuation of Table 2.3

Comparators

Control [2-7, 10, 12-15, 17-19]*
*notin[1, 8,9, 11, 16, 20, 21]
Intervention [3, 5-7, 13, 17, 18]*
*notin [1, 2, 4, 8-12, 14-16, 19-21]
Training [14, 15,17, 18]*

*not in [1-13, 16, 19-21]

Outcomes

Blood pressure [1-21]

Adherence [1-7,9-16, 18-21]*

*not in [8, 17]

Pharmacotherapy [1, 2, 4-8, 10-15, 17-217*
*not in [3, 9, 16]

Non-pharmacological treatment — lifestyle modification [1-8, 10-12, 14, 16, 19]*
*not in [9, 13, 15, 17, 18, 20, 21]

Satisfaction with service [3,4,7, 10, 11, 14, 17-20]*
*notin[1,2,5,6,8,9, 12,13, 15, 16, 21]
Cardiovascular risk [1,4,7, 8, 11-14, 18]*
*notin [2, 3,5, 6,9, 10, 15-17, 19-21]

Quality of life [2, 3,7, 9, 12, 15, 17-19]*
*notin[1, 4.5, 6,8, 10, 11, 13, 14, 16, 20, 21]
Perceptions [3,4,7, 11, 14, 18, 19]*

*notin[1, 2, 5,6,8,9, 10, 12, 13, 15-17, 20, 21]
Economy [4,7, 14, 18, 19]*

*not in [1-3, 5, 6, 8-13, 15-17, 20, 21]
Knowledge [3, 10, 11, 16, 17]*

*notin [1, 2, 4-9, 12-15, 18-21]

Health resource usage [7, 21]*

*not in [1-6, 8-20]

Study design

Baseline characteristics [1-21]

Data collection [1-21]
Recruitment/screening [1-21]

Staff [1-21]

Study duration [1-21]

Barriers [1,2, 4, 6-11, 13-15, 18-21]*
*not in [3, 5, 12, 16, 17]

Ethics [3-9, 13-21]*

*not in [1, 2, 10-12]

Bias [2-7,9, 11, 13-15, 18, 19, 21]*
*notin [1, 8, 10, 12, 16, 17, 20]
Funding [1,2,5,8,11, 13, 15-21]*
*notin [3,4,6,7,9, 10, 12, 14]
Blinding [3-6, 14, 18, 19, 21]*
*notin [1, 2, 7-13, 15-17, 20]
Intention-to-treat [5, 13, 17-19, 21]*
*not in [1-4, 6-12, 14-16, 20]
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Numbered references in Table 2.3: 1. Aguiar et al., 2012; 2. Aguwa et al., 2008; 3. Carvalho and Nagavi, 2007; 4. Chabot et
al., 2003; 5. Fikri-Benbrahim ef al., 2012; 6. Gar¢éo and Cabrita, 2002; 7. Hughes et al., 2002; 8. Janior et al., 2008; 9. Lai,
2007; 10. McKenney ef al., 1973: 11. Nemerovski et al., 2013; 12. Octavia and Florica, 2011; 13. Planas, ef al., 2009; 14.
Pojskic et al., 2014; 15. Robinson et al., 2010; 16. Sharma et al., 2014; 17. Skowron et al., 2011; 18. Stewart et al., 2014; 19.
Svarstad et al., 2013; 20. Taylor et al., 2003; 21. Zillich, et al., 2005

2.6.5 Risk of bias within studies

Risk of bias within the included studies with the dimension of bias (entry), the assessment of
risk of bias (judgement) and the evidence for the assessment (support for judgement) with

quotes and comments is presented in Table 5.1 in Appendix 5.2.

Risk of bias across studies is shown in Table 2.4. The overall risk among most of the studies

involves high or unclear risk.
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Table 2.4. Risk of bias across studies: an overall risk of bias assessment for each included study based on the risk of bias
judgements made within the individual domains of The Cochrane Collaboration’s tool for assessing risk of bias (see Table
5.1 in Appendix 5.2). Author, year in italics=study not meeting EPOC study design criteria.

Overall
Author, year risk

McKenney ef al., 1973  Unclear risk
Hughes et al., 2002 Unclear risk
Garc¢do and Cabrita.,

2002 Unclear risk
Taylor et al., 2003 High risk
Chabot et al., 2003 Unclear risk
Zillich et al., 2005 High risk
Carvalho and Nagavi,

2007 Unclear risk
Lai, 2007 High risk
Aguwa et al., 2008 High risk
Junior et al., 2008 Unclear risk
Planas et al., 2009 Unclear risk

Robinson et al., 2010 High risk
Octavia and Florica,

2011 Unclear risk
Skowron et al., 2011 Unclear risk
Aguiar et al., 2012 High risk
Fikri-Benbrahim et al.,

2012 High risk

Nemerovski et al., 2013  Unclear risk

Svarstad et al., 2013 Low risk
Pojskic et al., 2014
(Pojskic, 2014a) High risk

Stewart et al., 2014 Low risk
Sharma et al., 2014 High risk




2.6.7 Publication bias

A comparison of funnel plots based on effect estimates odds ratio and mean difference

respectively with and without grey literature is demonstrated in this section.

2.6.7.1 Odds ratio: Systolic blood pressure (SBP) and diastolic blood pressure (DBP) as a
combined outcome

2.6.7.1.1 Visual interpretation of the funnel plot including grey literature

Figure 2.7 displays a funnel plot based on odds ratio as an effect estimate of SBP and DBP as
a combined outcome. Grey literature has been included the funnel plot. Visual inspection is
suggestive of a funnel, but there is also clear asymmetry on the right-hand side. Consequently,

the visual interpretation indicates publication bias is less likely to be present.
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Figure 2.7. Funnel plot based on odds ratio as an effect estimate of SBP and DBP as a combined outcome. Grey literature
has been included this funnel plot. Visual inspection is suggestive of a funnel, but there is also clear asymmetry on the right-
hand side. Thus, this indicates publication bias is less likely to be present.
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2.6.7.1.2 Statistical analysis of funnel plot asymmetry

The statistical analysis of funnel plot asymmetry shows a significant result (t=2.82, df=9,

p=0.020) indicating asymmetry when grey literature is included the funnel plot.

2.6.7.1.3 Visual interpretation of the funnel plot excluding grey literature

Figure 2.8 demonstrates a funnel plot based on odds ratio as an effect estimate of SBP and
DBP as a combined outcome. Grey literature has been excluded the funnel plot. Visual
inspection is indicating a funnel, but clearly, there is asymmetry because there are only four

studies.
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Figure 2.8. Funnel plot based on odds ratio as an effect estimate of SBP and DBP as a combined outcome. Grey literature

has been excluded this funnel plot. Visual interpretation is indicating a funnel, but clearly, there is asymmetry because there

are only four studies. Excluded grey literature consists of McKenney et al., 1973; Gar¢do and Cabrita., 2002; Hughes et al.

2002. Low INT; Chabot ef al., 2003. High income group; Skowron et al., 2011; Pojskic et al., 2014.
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2.6.7.2 Mean difference
2.6.7.2.1 Systolic blood pressure (SBP)
2.6.7.2.1.1 Visual interpretation of the funnel plot including grey literature

Figure 2.9 displays a funnel plot based on mean difference as an effect estimate of SBP. Grey

literature has been included the funnel plot. Visual inspection is suggestive of a funnel, but

there is also asymmetry. This indicates publication bias is less likely to be present.
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Figure 2.9. Funnel plot based on mean difference as an effect estimate of SBP. Grey literature has been included this funnel

plot. There is a suggestion of a funnel, but there is also asymmetry. Consequently, there is an indication of publication bias
less likely of being present.
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2.6.7.2.1.2 Visual interpretation of the funnel plot excluding grey literature

Figure 2.10 demonstrates a funnel plot based on mean difference as an effect estimate of SBP.
Grey literature has been excluded the funnel plot. Visual inspection is indicating a funnel, but

clearly, there is asymmetry because there are only three studies.
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Figure 2.10. Funnel plot based on mean difference as an effect estimate of SBP. Grey literature has been excluded this funnel
plot. Visual inspection is indicating a funnel, but clearly, there is asymmetry because there are only three studies. Excluded
grey literature consists of Gargdo and Cabrita., 2002; Hughes ef al., 2002. High and Low IG; Octavia and Florica, 2011;
Skowron et al., 2011.
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2.6.7.2.2 Diastolic blood pressure (DBP)
2.6.7.2.2.1 Visual interpretation of the funnel plot including grey literature

Figure 2.11 displays a funnel plot based on mean difference as an effect estimate of DBP.
Grey literature has been included the funnel plot. Visual inspection is suggestive of funnel

plot asymmetry.
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Figure 2.11. Funnel plot based on mean difference as an effect estimate of DBP. Grey literature has been included this funnel
plot. Visual inspection is suggestive of funnel plot asymmetry.
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2.6.7.2.2.2 Visual interpretation of the funnel plot excluding grey literature

Figure 2.12. demonstrates a funnel plot based on mean difference as an effect estimate of
DBP. Grey literature has been excluded the funnel plot. Visual inspection is suggestive of

funnel plot asymmetry when excluding grey literature.
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Figure 2.12. Funnel plot based on mean difference as an effect estimate of DBP. Grey literature has been excluded this
funnel plot. Visual inspection is suggestive of funnel plot asymmetry. Excluded grey literature consists of Garg¢ao and
Cabrita., 2002; Hughes et al., 2002. High and Low IG; Octavia and Florica, 2011; Skowron et al., 2011.
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2.7 Discussion

This systematic review came about recognizing the need to identify and evaluate mixed-
method studies on community pharmacist-led interventions within a community pharmacy
setting aimed at blood pressure optimisation in patients undergoing oral antihypertensive
medication therapy. The formulation of a structured question is a recommended pathway to
conduct a systematic review (Khan ef al., 2011). In contrast to what is somewhat considered a
norm in the undertaking of systematic reviews, the present systematic review employed a
mixed-method approach aiming to capture the evidence base in its entirety regardless of study
design. Hadi and co-workers (2014) pinpoint that mixed-methods research would have a
positive impact on pharmacy practice research (Hadi et al., 2014). To date and to what is
known, this is the first comprehensive systematic review to have been undertaken within the
current research domain using such an approach. Hence, this carries a risk in that there are
studies containing a high risk of bias which could undermine the quality of the systematic
review. Despite this, the present systematic review was primarily a scoping exercise

constructed to explore the availability of evidence within the research domain.

2.7.1 Study selection process

Five different electronic biomedical databases were selected in which there was a varying
quantity of search outputs, despite carefully selected MESH search term combinations
tailored in accordance to each database. Interestingly, the grey literature provided a larger

amount of records for screening compared to electronic databases.
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Overall, the systematic review generated 21 studies for inclusion, a number which is moderate
considering the time-scale since 1973. This could possibly reflect the change the pharmacist
profession has undergone from preparation and dispensing of medications to working with

patients in a pharmaceutical care perspective (Van Wijk et al., 2005).

2.7.2 Summary of the evidence
2.7.2.1 Participants

First and foremost, the patient screening process being the initial phase of the study is vital to
recruit patients with the characteristics of interest. As studies have been performed on
different ethnic groups, patients with differing socio-economic status, patients with
comorbidity and a wide age span among patients of 50 or 60 years, the question remaining is
how to screen patients in a standardized way to provide an individually tailored approach to
the community pharmacy service. Thus, one approach could involve the creation of an
algorithm in the context of patient characteristics, screening and recruitment process to
establish which subsets of patients should be recruited in the light of a likely benefit from

community-pharmacist-led intervention/s.

Secondly, across the time-scale from the older studies to the modern ones, there appears to be
a trend towards inclusion of a larger number of patients in studies. Likewise, there is a
varying number of patients completing the studies which is a known hurdle in clinical trials -
to retain patients throughout the study. Indeed, this infers again that attention should be paid
toward the screening process of patients at recruitment, to maximize the possibility of keeping
the patients until study completion. A viable complementary approach to self-referred patients

would be physician referral of patients to the community pharmacy service.
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Thirdly, the finding that the pharmacotherapy sub-theme was not mentioned in any included
studies inhibits knowledge of the pharmacotherapeutic factors contributing to blood pressure
control, e.g. drug class, monotherapy, polypharmacy, duration of antihypertensive medication
therapy. Indeed, apart from the pharmacotherapeutic data available at the community
pharmacy, after obtaining the patient’s consent, the community pharmacist/researcher should
seek assistance from the physician to confirm relevant patient characteristics and
pharmacotherapeutic data enabling the delivery of patient-centred and tailored intervention/s.
The researcher/clinician approaching the patient during the screening/recruitment process will
undoubtedly raise an awareness in the patient and may act as an intervention itself which
potentially could be a Hawthorn effect. This is recognized in an Australian study by Bajorek
and co-workers (2016) as BP measurement was performed as part of the patient screening
process. The screening process could even have restricted patient recruitment (Bajorek et al.,
2016). However, it is worthwhile to note that whilst this could have an impact on study
results, it may be difficult in certain situations to avoid the BP measurement step of the
patient screening process. What is more important is there being a setup in studies to evaluate

potential covariates.

2.7.2.2 Interventions

To begin, the interventions among the studies consisted of referral to/contact with a physician,
informational materials, counselling, BP measurement, reminders and diary keeping. In fact,
the interventions appear to be applied generally to the hypertensive population, without
acknowledgment of the highly individual attitude to drug-based therapies and which

intervention is responsible for the blood pressure outcome. Among the studies in the present
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systematic review, there is a complexity of interventions. In general, this agrees with a
conclusion drawn in the year 2014 Cochrane review by Nieuwlaat and co-workers.
Interventions to improve adherence to medications in a set of different medical conditions was
investigated by an analysis of RCTs. The authors mention the steps of improving adherence to
chronic medical conditions is currently complex (Nieuwlaat et al., 2014). In addition, the
results from the meta-analysis of the current systematic review show that interventions do not
produce any or only a minor positive effect. Thus, based on the evidence in the present

systematic review, there is a need for standardization of interventions.

A systematic review was conducted by the International Society for Pharmacoeconomics and
Outcomes Research (ISPOR) on interventions aiming at improving antihypertensive
medication adherence in patients with essential hypertension. Publications ranging from the
year 1979 to 2009 with various interventions and modes of delivering the interventions, as
well as in various settings were included in their review. The authors bring forth several
noteworthy limitations in studies aimed at improving antihypertensive medication adherence:
interventions not being based on the determinants of non-adherence, not a proper description
of the interventions, lack of consistency in adherence measurement, absence of studies
relating antihypertensive medication adherence to blood pressure control, improper reporting
of blood pressure and adherence. However, the authors mention that interventions which
target medication knowledge among patients are likely to be clinically meaningful with
regards to improving antihypertensive medication adherence. Nevertheless, it is unclear if this
would result in blood pressure control. The authors also discuss there were some studies

which included many interventions. In this situation, it is not clear whether a combination of
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interventions or a single intervention leads to the positive outcome (Gwadry-Sridhar et al.,

2013).

A Cochrane review by Schroeder and colleagues from 2004 aimed to assess the extent of
different interventions in improving adherence to antihypertensive medications. The authors
reviewed 38 RCTs including 58 different interventions in adult patients with hypertension in
ambulatory care settings. They concluded that simplifying the dosing regimen is
recommended as the primary step to improve adherence, although its effect on blood pressure
outcome was not investigated. By contrast to the review by Gwadry-Sridhar and co-workers
in 2013, educating the patient is not a promising strategy to optimising adherence. However,
it is noted that because of the poor quality of included studies, their results should be

interpreted with caution (Schroeder et al., 2004).

A Cochrane review from 2010 by Glynn and co-workers studied the effectiveness of
interventions aimed at improving blood pressure control in hypertensive patients in
ambulatory settings. Again, educational interventions alone were not successful, this time

regarding achieving blood pressure control (Glynn et al., 2010).

Furthermore, the outcome of the thematic analysis shows that an appropriate level of
community pharmacist competence is required when delivering interventions to hypertensive
patients. It is vital that preparation of community pharmacists prior to delivering interventions
is properly defined. Bajorek and co-workers (2015) evaluated a training programme preparing
17 community pharmacists for hypertension management. The study showed that simulated
and inter-professional training using different methods was effective. However, training could

be improved (Bajorek et al., 2015).
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2.7.2.3 Comparators

From the time of the first study included in this systematic review, (1973) onward, the RCT
was progressively introduced into community pharmacy research which included intervention
and control groups. This type of comparison now dominates the evidence base. On a positive
note, this brings about good study quality since RCT’s will provide the lowest risk of bias.
Another approach being taken is through a partition of intervention and control groups into
subgroups when the groups possess variables of interest to be compared. Thus, this is a
positive move toward individualized approach since BP outcomes may vary between different
subsets of patients. By contrast, there are some studies which use a before-and-after study

comparison which may increase the risk of bias, ultimately resulting in poor study quality

(Khan et al., 2011; Wiffen et al., 2012).

2.7.2.4 Outcomes

2.7.2.4.1 Blood pressure (BP) outcome

First, the blood pressure outcome among the studies is highly variable reflecting the
differences in study design. Indeed, the present meta-analysis shows conflicting outcomes
depending on the mode of calculating effect estimates; either there is no effect or an
intimation of a positive effect on blood pressure. This makes it valuable to bear in mind that
an elongated positioning of the studies is obtained when plotting mean differences in
comparison to only plotting odds ratios. Despite this, the contribution of some patients may be
experiencing a mild degree of a white-coat effect could be making the blood pressure values
not as optimal as they could be. Explanations to the outcome of the meta-analysis can be

traced back to two possible factors: a) many of the pharmacy interventions relating to usage of
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medicines are simplistic and as such do not work bearing in mind that some manoeuvres
which community pharmacists take with a good intention could make matters worse and/or b)
the quality of some studies is low, ultimately resulting in poor results. It is not thought that the
identification of extra studies since the meta-analysis was performed in the present systematic
review will change the direction of the meta-analytic outcome since the BP results in these

extra studies are highly variable.

Secondly, it would appear that previous research is based on the premise that intervention/s
lead to positive outcome/s. A systematic review by Cheema and co-workers (2014) reviewed
community pharmacist-led interventions in blood pressure control, concluding that such
actions provide a clinically important contribution to hypertension management (Cheema et
al., 2014). The authors’ approach of only including studies with randomized controlled design
restricts the acquisition of the full evidence base within the research domain of community
pharmacist-led interventions in optimizing blood pressure making it difficult to ensure

comparability of BP outcome with the present systematic review.

Santschi and co-workers (2014) performed a meta-analysis by joining two previous
systematic reviews. The analysis consisted of 39 RCTs with 14224 patients. The authors
concluded that pharmacist interventions improved the management of BP. However, there
was a spectrum of the efficacy of the interventions ranging from no effect to a large effect on
BP. In addition, the analysis also included studies with study settings other than community
pharmacy and in collaboration with other members of the healthcare team. Moreover, there

was a substantial heterogeneity in BP between studies (Santschi et al., 2014).

Morgado and co-workers (2011) conducted a literature review and meta-analysis to evaluate

the impact of pharmacist-led interventions on antihypertensive medication adherence and
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blood pressure reduction. The review included 15 studies with different study designs
including 3280 patients in total. Again, this review also included studies performed outside of
a community pharmacy setting. Interventions which improved antihypertensive medication
adherence resulted in significantly lowered BP. Furthermore, the authors noted that most
interventions resulting in improved adherence were complex. The meta-analysis was
performed on 8 studies including 2619 patients showing significant improvements in SBP,

DBP and achieving BP control (Morgado ef al., 2011).

In fact, the present systematic review shows there currently is no proper evidence to support
the premise in earlier research of intervention/s leading to positive outcome/s. Therefore,

interventions may have no impact or even a negative impact.

Thirdly, study settings other than community pharmacy is recurrent. This is also the case in
the systematic review by Stewart and colleagues (2015) in which there were studies which
had a focus on cardiovascular disease programs especially with relevance to antihypertensive
medication adherence or persistence (Stewart ef al., 2015). The method and location of BP
measurement should be precise as this may have an impact on varying BP results, i.e. when
BP is measured by a community pharmacist, another member of health care staff or the

patient alone by home blood pressure measurement.

2.7.2.4.2 Other outcome measures

The evidence base points to an array of outcome measures. Thus, in some circumstances
measuring several variables causes confusion into which target outcomes researchers intend to
explore and what implications these outcomes would have on community pharmacy practice.
The inclusion of non-pharmacologic treatment as an intervention should not be
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underrepresented as this is a complement to the pharmacotherapeutic approach. However,
researchers should instead be rigid in the choice of outcome measures with relevance to the
development of a community pharmacy-based service. Previous systematic reviews, in
general, support the evaluation of the economic aspect/cost-effectiveness of interventions
(Glynn et al., 2010; Schroeder et al., 2004) Moreover, the evidence base lacks the assessment
of attitudes to antihypertensive medication adherence as attitudes form an integral part of
determining adherence, thus resulting in BP control. Further investigation is warranted into
the impact of the community pharmacy interventions on quality of life of hypertensive
patients. Future studies should ensure use of validated data collection tools for the purposes of

obtaining reliable data.

2.7.2.5 Study design

The measures of consistency indicate the existence of heterogeneity between the included
studies. Indeed, a large portion of the studies in the present systematic review are not well-
designed. Study durations between 3-15 months and a varying frequency of study visits to the
community pharmacy do not provide a clear picture of what is a standardized period of
investigation or frequency of community pharmacy visits. Information on barriers
surrounding current designs is lacking. Barriers should be highlighted to facilitate the
development of improved study designs. Consequently, current designs are overly

complicated and variable requiring standardization.
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2.7.3 Risk of bias

There are studies in the present systematic review which are clearly at high risk of bias of
which we cannot base practice and policy on. However, there are studies which are assessed
to be unclear in risk: this type of evidence makes it difficult to plan policy since there is no
evidence available to support the judgement. This renders studies in the present systematic

review with unclear risk of bias to be suspect.

In addition, the thematic analysis has provided an indication of control groups not solely
receiving usual care. The methodological approach of interventions being delivered to a
control group during an ongoing study or towards study completion could possibly result in

the advent of bias.

Moreover, the process of blinding patients in research on systems involving pharmaceutical
interventions is not always achievable (Machado et al., 2007; Morgado et al., 2011;
Mossialos ef al., 2013). Thus, non-blinding of patients increases the likelihood of bias in
studies. It can be inferred that standardising the study design will inherently reduce bias. In
general, this proposition is supported by Nieuwlaat and co-workers, 2014 who indicated bias

can be reduced by applying appropriate study designs (Nieuwlaat et al., 2014).

2.7.3.1 The Cochrane Collaboration’s tool for assessing risk of bias versus other quality
assessment tools

There exist various tools to assess bias in studies: older tools usually provide a summary score
of bias for the study examined. The summary score method is simple in its approach.
However, there have been raised issues concerning the summary score approach since it has

been found to be inconsistent. Furthermore, such inconsistency causes an issue when bias is
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being assessed in non-RCT studies. As such, The Cochrane Collaboration’s tool for assessing
risk of bias instead utilises a domain-specific approach to bias which includes a degree of
flexibility when assessing the risk of bias without the requirement of providing a number to

bias (Katikireddi et al., 2015).

The Cochrane Collaboration’s tool for assessing risk of bias was employed in the present
systematic review. Although this tool was constructed and validated for use in RCTs, the
present systematic review did not restrict its use of this tool solely to RCTs. Being aware that
there is an immediate high risk of bias in a non-RCT when using the tool, it really provides no
reason not to be able to extend assessment for application into other study designs, even
though there exist specific tools to assess bias in non-RCT studies such as the Risk Of Bias In
Non-randomized Studies - of Interventions (ROBINS-I tool) (Sterne et al., 2016). Using
different types of risk of bias assessment tools in the same systematic review would possibly
provide non-comparable assessments between studies in the mixed-methods approach.
Consequently, The Cochrane Collaboration Tool for risk of bias assessment was incorporated

into the mixed-methods design.

2.7.3.2 Publication bias and funnel plot asymmetry

Visual interpretation of the funnel plots shows the presence of funnels and/or asymmetry in
the funnels. However, the statistical test for assessing funnel plot asymmetry indicates
asymmetry. It is known that visual interpretation of funnel plots is subjective. Hence, there is
a possibility that there are reasons other than publication bias which could possibly explain
the contrasting outcomes of the visual interpretation of the funnel plots and the statistical

analysis of funnel plot asymmetry. In the literature, there have been suggested potential
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reasons such as poor methodological quality, heterogeneity between studies and chance itself
(Higgins and Green, 2011). Nevertheless, the importance of grey literature screening when
performing a systematic review cannot be underestimated. The screening facilitates the

retrieval of as many studies as possible which may reduce the risk of publication bias.

2.7.4 Limitations

The database searches retrieved certain outputs which were ostensibly very interesting but
unfortunately did not meet the inclusion criteria for the systematic review. An example of this
is seen in the paper by Blenkinsopp and co-workers which did not report any clinical values to
substantiate adherence (Blenkinsopp et al., 2000). This is particularly disappointing with a
condition such as hypertension, where there is a very clear relationship between the clinical
markers, 1.e. blood pressure and adherence itself. Amariles and co-workers in 2012 performed
a study which included a community pharmacy-based pharmaceutical care process referred to
as the “Dader Method” (Amariles et al., 2012). Although an interesting process, their study
included a high-risk cardiovascular population not being representative for the present

systematic review.

Some studies did not report data or consisted of a study design which did not make it possible
to include the studies in the effect estimates calculations. Therefore, the present meta-analysis
was narrowed to be performed on 13 out of 21 studies. When contact information was
available for the author/s, attempts were made to contact the author/s to obtain supporting data
to enable the calculation of the effect estimate, though this approach was not always
successful. Because of this, it is of importance that when possible, data that is required to

enable the calculation of effect estimates are reported. In some included studies, proportions
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of patients were not separately reported for SBP and DBP. It might be argued that treating the
outcomes SBP and DBP separately might be more robust, but since there was not much data,
it was better to calculate something from the available data. The expectation is that SBP and
DBP would increase or decrease in a linked manner. Rare exceptions to this aspect exist.

However, the exceptions were unlikely to be met.

The analysis of funnel plot asymmetry could have been more robust: there was not sufficient
data to create funnel plots for odds ratio of SBP and DBP respectively. Criteria for the
statistical analysis of funnel plot asymmetry for continuous outcomes did not allow analysis

of the funnel plot based on mean difference as an effect estimate of SBP or DBP.

Since the present study employed a mixed-methods approach, targeting the EPOC study
design criteria in a pragmatic way was not always applicable to certain studies. There exists
no structure such as PRISMA for reporting of research utilizing a mixed-methods approach
(Hadi et al., 2014). However, the studies in the present systematic review which did not fully
adhere to the EPOC study design criteria and/or PRISMA protocol have been indicated in the
results section and it is considered that this limitation will not have an impact on the

quantitative and qualitative outputs of this systematic review.

2.8 Conclusion

In conclusion, the evidence-base is not consistent on community pharmacist-led interventions
which optimise blood pressure in patients undergoing oral antihypertensive medication
therapy. A clear strategy to target patients who will likely have a benefit from the community
pharmacy service is required. This could be facilitated by physicians referring patients to the

community pharmacy as a complement to patient self-referral. A collaboration between the
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community pharmacist and physician could contribute to confirming relevant clinical

parameters in the patient.

Generic interventions for optimizing BP are being applied to the hypertensive patient
population. In addition, together with previous systematic reviews aimed at improving blood
pressure in hypertensive patients, it is clear from the evidence base of the present systematic
review that there exists a multiplicity of interventions which are overly complex and do not
indicate the effectiveness of different interventions. Blood pressure outcomes of the
interventions do not point to a positive outcome. It is possible that certain interventions could
result in no effect on BP or possibly even have a negative impact on BP. In addition,
recommendations for interventions that are most appropriate under different circumstances is
needed in future studies. Thus, ensuring a patient-centred approach by individually tailored

interventions would pave the way for the provision of high-quality studies.

The existence of an array of study outcomes made it difficult to focus on what researchers
wanted to achieve to develop an effective community pharmacy-based service. New well-
designed studies providing evidence on outcomes at both community pharmacy and the
patient level is required. Also needed is a standardized methodology with randomized
controlled study design together with the standardisation of interventions. These measures
would increase the likelihood of minimizing bias making it possible to form a solid

foundation on which to build practice and policy.
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3 A pilot study evaluating the impact of community
pharmacist-led interventions to optimize
antihypertensive medicines adherence

The findings from the general literature and systematic review were refined into the
experimental methodological approach in this pilot study to evaluate the adherence

subgroups.

3.1 Introduction

3.1.1 Pharmaceutical care service

The pharmacy profession has changed since the introduction of clinical pharmacy in the
1980s. The view has become more toward safe, effective, rational and individualizing therapy
to the patient. Evolving technology has also resulted in a change in community pharmacy
with examples such as mail-order and internet (Allen Jr et al., 2012). As the science of
medication emerges and becomes more complex, an adequate number of community
pharmacists with a specific level of knowledge is needed. The pharmacist is the logical choice
to provide pharmaceutical care (Cipolle et al., 2012, Puspitasari et al., 2016). The human
lifespan continues to increase resulting in polypharmacy as chronic illnesses evolve.
Likewise, the number of prescribers is increasing. Thus, it is not foreign to understand this
complexity leading to drug-related problems. At the patient level, the occurrence of drug-
related problems and non-adherence reflect that medications are not properly managed. Here

medication management has an essential role (Cipolle et al., 2012).

The concept of medication management is seen from two perspectives: the prescription-

centred approach or a patient-centred approach. The latter is separated from the dispensing
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process (Cipolle et al., 2012). Disease state management forming the patient-centred approach
looks at improving adherence to treatment for the individual patient. This encompasses
planning in collaboration with patients and other healthcare staff, communication with the
physician and documentation of the management of disease (Allen Jr ef al., 2012). At the
same time, the shift from the dispensing process and supplication of other pharmacy products
to offering pharmaceutical care services presents its own challenges (Puspitasari ef al., 2016).
An attempt by the WHO has been made to provide guidance on investigations relating to a
pharmacist-led, community pharmacy-based hypertension management program. The
EuroPharm Forum and WHO CINDI Programme in 2005 produced a guidance document on
pharmacy-based hypertension management. The reason is to increase blood pressure control
in the community by including pharmacists to prevent, detect and manage hypertension.
Continuous documentation of the activities and evaluation of the project are included (WHO,
2005). Despite this, the guideline does not recognize that patients have individual attitudes to
therapy. Consequently, the outcome may not be the same in patients who receive the generic

intervention.

3.1.2 Study design

The before-and-after study design is commonly used in pharmacy practice research. Data
collection is performed on variable/s at baseline and at follow-up after the intervention.
Following this, the before and after data is compared. Despite the study design is simplistic,
there is no inclusion of a control group making it difficult to know if the changes are caused

by the intervention or if confounding factors are involved. At the same time, the data
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collection can be designed to confirm if other factors are involved in producing change

(Smith, 2002; Tsuyuki ef al., 2014).

A feasibility or pilot study provides an investigation on the efficacy and practical aspects of a
study before going on to conducting a larger trial. Thus, any issues in the small-scale study
can be captured and hopefully rectified before deciding to proceed with a larger study. In
pharmacy research, it is common to employ triangulation. This will from different angles
relate the study aims and objectives or validity of data to the combined use of various paths,
methods and/or data within the same research investigation. Each single method used in

triangulation will have its own pros and cons (Smith, 2002; Smith, 2010).

3.2 Methods
3.2.1 Research proposal

The original research proposal for this pilot study is found in Appendix 5.4.

3.2.2 Ethical approval

Ethical approval for this study was obtained from Regional Ethical Review Board in Uppsala,

case number 2013/017 (Appendix 5.5).

3.2.3 Study design

This pilot study was an open-label, prospective, longitudinal before-and-after study of six-
month duration with patients being their own control conducted in a single community

pharmacy in Uppsala, Sweden.
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3.2.4 Patient recruitment

Patients aged 18 and above, who had been prescribed at least one antihypertensive agent or
fixed combination of antihypertensive medications, for at least 3 months were recruited. All
participants could understand, write and speak Swedish. Medication refills were completed at
the study pharmacy throughout the duration of the study. Patients who were not self-
administering medicines or those participating in other clinical studies were excluded from

the present investigation.

Patients presenting with prescriptions for antihypertensive agents were approached
sequentially and were provided with the study patient information leaflet (Appendix 5.5) and
invited to participate. They were given at least 24 hours to consider participation. If they
expressed interest to participate, an appointment with the study pharmacist at the community
pharmacy was done during which opportunity to ask questions about the study was given and
they were asked to complete and sign a consent form (Appendix 5.6). This appointment also

served as the baseline visit.

On entry into the study, each participant was assigned an individual three-digit participant
code to anonymize data. Patient information was stored electronically protected by TrueCrypt

data encryption technology.

3.2.5 Study visits

All study visits were performed in the community pharmacy with the study pharmacist.
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3.2.5.1 Visit 0 (Baseline visit)

At the 40-minute baseline visit in the community pharmacy, participants completed an
assessment of attitudes to antihypertensive medication adherence. This was performed
through a triangulated approach using self-reported Morisky Medication Adherence Scale (8-
item MMAS - in Swedish translation obtained from the original author), Medication
Adherence Report Scale (MARS), and Belief about Medicines Questionnaire (BMQ). The
latter 2 questionnaires were in Swedish translation with both forward and back translation
approved by its original author (Holt ef al., 2012; Horne et al., 1999; Krousel-Wood ef al.,
2009; Lehane and McCarthy, 2007; Mahler ef al., 2010; Morisky et al., 2008; Mardby ef al.,

2007; Ramanath et al., 2012).

Seated pulse, systolic and diastolic blood pressure measurements were made following 5
minutes’ rest (Mancia et al., 2007; O’Brien et al., 2005; The British Hypertension Society,
2012). Measurements were made using a clinically validated electronic blood pressure
monitor (model 705 IT OMRON HEALTHCARE Co., Ltd. Kyoto, Japan) and 3 readings
were made to check for conformity (The British Hypertension Society, 2012; The British
Hypertension Society, 2016). It is considered the patient was most relaxed during the last
repeat blood pressure measurement. The participant was informed about the results from the

blood pressure and pulse measurement.

3.2.5.2 Visit 1 (Interventions) — 3-months from baseline
3.2.5.2.1 Adherence screening questionnaire scoring

The scale scoring for the questionnaires was performed in accordance with instructions from

the original authors. Low adherence on the 8-item MMAS was considered as a scale score of

119



<6, medium adherence 6 to <8, and high adherence at the maximum 8-item MMAS score of
8. Ranges of the adherence scale score and adjusted mean score in the MARS questionnaire
were between 5-25 and 1-5 respectively. For the BMQ, each of the four subscales could have

a scale score range of 1-5.

Participants were allocated into one of four adherence groups: adherent (A), intentional non-
adherent rational (IR), intentional non-adherent irrational (II) and unintentional non-adherent
(U). However, as the categorization of patients progressed, it became apparent that a small

number of patients could be allocated to two adherence subgroups simultaneously.

3.2.5.2.2 The adherence subgroup categorization process

Patients were assigned to the A subgroup when maximum adherence scores were obtained on
both the 8-item MMAS and MARS. Both the MARS and 8-item MMAS consist of questions
dealing with intentional and unintentional non-adherence. Moreover, these questions can be
categorized from the perspective of rationality or irrationality. Figures 3.1 to 3.3. set out a
schematic illustration on how the questionnaires used during the adherence screening enabled

adherence subgroup categorization.

Suspicions of non-adherence were always considered when the scores on the 8-item MMAS
and MARS were below maximum. In these circumstances, the study pharmacist reviewed
questionnaire responses to identify where the patient had provided answers that reduced the
adherence score. These questions were then categorized as intentional or unintentional non-
adherence. The set thresholds in questionnaire scores for the adherence subgroup

categorization process were based on intuition. Consequently, the occurrence of the
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intentional versus unintentional non-adherence among these questions determined if the

patient was intentional or unintentional non-adherent.
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MARS

] U
*M2. | alter the dose *M1. | forget to take them

*M3. | stop taking them for a while
*M4. | decide to miss out a dose

*MS5. | take less than instructed

Figure 3.2. Categorization of MARS responses into sub-types of adherence. Codes before each statement indicate the
numbering of the statement in the MARS questionnaire. The categorization into intentional non-adherent irrational (II) or
unintentional non-adherent (U) adherence sub-types was based on the responses the patient provided in the questionnaire.

For example, the patient may have responded that they had forgotten to take their blood
pressure medication and that taking medication caused the patient to worry. This indicated

unintentional non-adherent behavior resulting in allocation to the U subgroup.

The division into rational or irrational was performed after the study pharmacist again looked
at each question in MARS and 8-item MMAS to which the patient had provided answers that
reduced the adherence score. Each question was noted as either rational or irrational. Thus,
the occurrence of rationality versus irrationality questions was a deciding factor into the
categorization. In addition, this categorization was further refined by the patient’s BMQ
responses. This was done by the study pharmacist by examining the individual scale scores

and the responses from the necessity, concern, overuse and harm scales (Figure 3.3).
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Rational

*BS1. My health, at present, depends on my medicines
*BS3. My life would be impossible without my medicines
*BS4. Without my medicines | would be very ill

*BS7. My health in the future will depend on my medicines
*BS8. My medicines disrupt my life*

*B510. My medicines protect me from becoming worse
*BS11. These medicine give me unpleasant side effects®
*BG1. Doctors use too many medicines*

*BG7. Doctors place too much trust on medicines®

*BG8. If doctors had more time with patients they would
prescribe fewer medicines*

*Either rational or irrational depending on judgement made by
study pharmacist taking into account the total picture of the
patient's questionnaire responses.

Figure 3.3. Categorization of BMQ responses into rational or irrational. Code before the belief statement indicates the
numbering of the statement in the BMQ questionnaire. The categorization into rational or irrational was based on the
responses the patient provided in the questionnaire. Some belief responses were regarded as either rational or irrational

BMQ

Irrational

*B52. Having to take medicines worries me

*BS5. | sometimes worry about long-term effects of my
medicines

*BS6. My medicines are a mystery to me
*BS8. My medicines disrupt my life*

*BS59. | sometimes worry about becoming too dependent on my
medicines

*B511. These medicine give me unpleasant side effects®
*BG1. Doctors use too many medicines*

*BG2. People who take medicines should stop their treatment
for awhile every now and again

*BG3. Most medicines are addictive

*BG4. Natural remedies are safer than medicines
*BG5. Medicines do more harm than good

*BG6. All medicines are poisons

*BG7. Doctors place too much trust on medicines*

*BG8. If doctors had more time with patients they would
prescribe fewer medicines®

depending on a judgement made by the study pharmacist when the entire perspective of the patient’s questionnaire responses

was examined.

The necessity beliefs were all assessed as being rational beliefs. Therefore, the occurrence of

a score of 4-5 (Agree — Strongly Agree) on the necessity scale pointed toward rationality.

However, if the score was between 3-1 (Uncertain — Strongly Disagree) it was a pointer that

the patient was more toward the irrational side. The beliefs which made up the concern,
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overuse and harm scales were assessed as being irrational. Hence, a score of 4-5 would

indicate irrationality whereas scores 3-1 would point toward rationality.

Thus, we can see that the frequency of intentional versus unintentional non-adherence
responses on the 8-item MMAS, MARS and rationality versus irrationality on the 8-item

MMAS, MARS and BMQ decided the adherence subgroup categorization.

3.2.5.2.3 Interventions

At a study visit to the study community pharmacy three months from baseline, interventions
intuitively designed to optimize adherence were delivered to each patient based on their
individual results received on the 8-item MMAS, MARS and BMQ adherence screens.
Participants received one of the following interventions provided by the study pharmacist

according to their adherence subgroup categorization:

e A: patients visited the community pharmacy to receive a generic patient medication
explanation leaflet (I) describing facts on adherence to antihypertensive medication

therapy and steps to be taken to improve adherence (Appendix 5.7).

e [R: patients visited the community pharmacy to receive a patient medication

explanation leaflet (I).

e II: patients received targeted counselling (C) explaining their condition, medication
mechanism, importance and outcomes of adherence (this targeted counselling took

place in a separate, calm and quiet room in the pharmacy building). Counselling was
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completed in a maximum 30 minutes per patient. The patient was during the

counselling session also given a patient medication explanation leaflet (I).

e U: patients received targeted counselling (C). Patients also received a patient
medication explanation leaflet (I) and a reminder sheet (R) for use at home in a
convenient, prominent position. The reminder sheet was customized to each patient,

featuring tick boxes to demonstrate if and when a dose was taken (Appendix 5.8).

3.2.5.2.4 Deviations from the intervention protocol

There were situations necessitating deviation from the intervention protocol in which an
alternative intervention or combinations of interventions were used. Such situations arose

when questionnaire data was equivocal and indicated to address particular adherence issues.

3.2.5.2.5 Patients requesting BP and pulse measurement at visit 1

At visit 1 there were patients who requested for BP and pulse measurement, despite this not

being a part of the study protocol.

3.2.5.3 Visit 2 (Final visit) — 6 months from baseline

At a final 40-minute study visit to the community pharmacy, patients completed 8-item
MMAS, MARS and BMQ questionnaires. Blood pressure and pulse measurements were

recorded.
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3.2.6 Statistics
3.2.6.1 Power calculation

The calculation for the approximate sample sizes that would be required in each adherence
subgroup for 80% power at the 5% significance level when comparing various proportions
was performed in Microsoft Excel 2010 (Microsoft Corporation, 2010). The chosen success
rate was titrated to the number of patients considered to be recruited in the authentic practice
situation, i.e. the number of patients required in each adherence subgroup for 80% power at
5% significance level: 70% success, 30% failure for intervention was 25 patients in each

adherence subgroup.

3.2.6.2 Statistical software

Microsoft Excel 2010 was used to perform the calculations of the descriptive statistics
(Microsoft Corporation, 2010). IBM SPSS Statistics version 22 was used to perform all the

other statistical analysis (IBM Corp., 2013).

3.2.6.3 Significance levels

The definitions for the significance levels are: significant when p<0.05, very significant when

p<0.01 and highly significant when p<0.001.

3.2.6.4 Descriptive statistics

Descriptive statistics including mean, median, standard deviation (StDev) and standard error

(SE) were calculated in Microsoft Excel 2010 (Microsoft Corporation, 2010).
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3.2.6.5 The Shapiro-Wilk test of normality and the Wilcoxon-signed rank test

The Shapiro-Wilk test of normality was performed to obtain information on whether the
blood pressure and pulse data at visit 0 and visit 2 followed a normal distribution. The blood
pressure and pulse data at visit 0 and visit 2 did not fully comply to follow a normal
distribution. Because of this, the nonparametric Wilcoxon signed-rank test was performed to
analyse the mean changes in systolic BP (SBP), diastolic BP (DBP) and pulse between visit 0
and visit 2. P values of <0.05 were taken as significant for both the Shapiro-Wilk test of

normality and the Wilcoxon-signed rank test.

3.2.6.6 Spearman correlation

A Spearman correlation was performed to see if a correlation existed between the scores from
the adherence screens (8-item MMAS, MARS and BMQ) and the outcomes SBP, DBP and
pulse. This was performed in the overall study population, A and U subgroups. The
correlation was not performed for the other subgroups as the patient numbers were too low.
Raw data from each of the adherence screens (Morisky, MARS, BMQ) were treated as a
continuum (0 = x) and a Spearman correlation was performed with the outcomes SBP, DBP
and pulse (repeat measurements, last repeat measurements) at visit 0 and visit 2 respectively.

The statistic was two-tailed with significance levels p<0.01 and p<0.05.
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3.2.6.7 Multivariate analysis of variance (MANOVA) and multivariate analysis of covariance
(MANCOVA)

Multivariate analysis of variance (MANOVA) was performed to analyse between-groups
differences at visit 0 and visit 2 respectively. For visit 0 the independent variable was the
adherence subgroups, whereas for visit 2 the statistic was performed with the adherence
subgroups and allocated interventions as independent variables. The mean values of blood
pressure and pulse repeats were the dependent variables. Post-hoc analysis with Tukey’s HSD

and Bonferroni was performed to explore statistically significant univariate outcomes.

To test potential covariates which could influence the blood pressure and pulse results,
multivariate analysis of covariance (MANCOV A) was performed to test the relationship
between groups and possibly influencing covariates. MANCOVA was performed sequentially
for each covariate (SBP based on repeat measurements at visit 0, DBP based on repeat
measurements at visit 0, pulse based on repeat measurements at visit 0, medication group,
month at visit 0, gender of patient, age of patient at visit 0, patient on
monotherapy/polypharmacy) to either establish them or reject them as possibly interfering

factors. Post-hoc analysis of univariate outcomes was carried out with Bonferroni adjustment.

The multivariate analysis was separately taken in the light of the following criteria for

MANOVA and MANCOVA (Mayers, 2013):

MANOVA

e categorical independent variables

e normally distributed dependent variables
e not too many deviations

e acceptable correlation between dependent variables
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e homogeneity of variance between groups
e cqual correlation between dependent variables between groups

e not too many dependent variables

MANCOVA

e correlation between the covariate and dependent variables
e if the covariate is dependent on independent variables

e covariates measured before interventions

e covariate and dependent variables normally distributed

e cnough sample sizes and equal sample sizes

e homogeneity of regression slopes (covariate and dependent variable)

Both MANOVA and MANCOVA were planned to be performed on a pragmatic basis.
However, all criteria were not always met and the interpretations of the MANOVA and
MANCOVA results should be taken considering these constraints. In addition, ANOVA is a

statistic which can stand medium level of deviation from normality (Petrie and Sabin, 2009).

For MANOVA and MANCOVA p-values of <0.05 were taken as significant.
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3.3 Results
3.3.1 Study duration

The study lasted from March 27", 2013 to December 9", 2014. Results were analyzed on an

intention-to-treat basis.

3.3.2 Study population

The overall study population was 153 patients of which 147 patients completed all study
visits. Six patients withdrew after visit 0. Reasons for withdrawal were that patient number
517 and 518 cited time constraints, patient 562 halted antihypertensive pharmacotherapy
according to the physician’s recommendation, patient 651 cited personal circumstances,
whereas patient 652 cited both personal circumstances and time constraints. Patient 532 did

not provide a reason for study withdrawal.

In the overall study population, there were 77 male and 76 female patients. Mean age of the
overall patient population was 66 years. There were 73 patients on monotherapy and 80

patients on polypharmacy.

The overall study population is presented in Table 3.1. in which the changes in SBP, DBP and
pulse between visit 0 and visit 2 are shown. The desired outcome was a blood pressure change
>0 equating to a reduction in mean SBP and DBP between visit 0 and 2. A blood pressure
change <0 equated to an increase in mean SBP and DBP between visit 0 and 2. The
antihypertensive pharmacotherapy for each patient is classified according to medication
groups. In addition, adherence subgroup and the interventions delivered for each patient are
shown.
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Blood pressure and pulse results in the results section are all based on repeat measurements

unless otherwise stated.

From Table 3.1, changes in BP for patients on mono or dual therapy indicate a positive
change: a blood pressure reduction occurring between visit 0 and 2. Patients on triple,
quadruple and quintuple therapies mainly have a negative change in blood pressure, i.e. their

blood pressure getting worse.
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Table 3.1. Overall study populations with change in SBP, DBP and pulse between visit 0 and

visit 2, their antihypertensive pharmacotherapy classified according to medication groups,

adherence subgroups and the allocated intervention. Participants highlighted in italics are patient

drop-outs.
PN ChSBP ChDBP ChPulse AHMG ADSG INT
500 38 17 8 TD+(ACEinh)* II C+I
568 -11 -24 6 LD II C+I
522 -6 10 17 TPSD A ANDII C+HI
630 -6 -1 3 TPSD U C+I+R
506 -6 -10 4 BB U C+I+R
507 > -3 7 BB A ?}5 P C+HI
523 -7 3 2 BB A C+I
534 6 6 7 BB U C+I+R
540 21 3 4 +]?/]31:$I}I{CBT);* u C+I+R
542 12 12 2 BB A I
549 15 8 -4 BB A i
561 -3 -4 2 BB A C+I
567 15 11 1 BB U C+I+R
596 14 3 6 BB A 1
617 -1 0 0 BB 1I C+HI
620 2 -5 -7 BB A 1
626 -6 -13 -1 BB A |
518 CCB
519 5 13 10 CCB U C+I+R
545 0 -1 -8 CCB A I
553 12 11 -6 CCB A I

132



Continuation of

Table 3.1
PN ChSBP ChDBP ChPulse AHMG ADSG INT
557 21 -15 3 CCB 3] C+H+R
563 7 7 11 CCB 3] C+H+R
577 17 8 8 CCB 3] C+H+R
580 -6 5 11 CCB A I
587 6 5 -7 CCB A C+I
592 32 23 28 CCB+(BB)* A C+I
610 -7 -5 -1 CCB §] C+I+R
614 -3 1 2 CCB [§] C+I+R
618 9 5 5 CCB A I
638 17 11 -11 CCB A I
646 1 -1 5 CCB U C+H+R
648 -3 -10 9 CCB §] C+I+R
514 5 0 0 ACEinh U C+I+R
s27 2! 6 3 ACEinh A ?g P I
551 8 6 -3 ACEinh U C+I+R
569  -25 -6 2 ACEinh A I
582 3 3 11 ACEinh U C+I+R
586  -20 -16 10 ACEinh A I
589 -8 -6 2 ACEinh IANDU CH+R
590 -8 -5 6 ACEinh A C+
600  -10 3 1 ACEinh U C++R
601  -14 -10 -5 ACEinh U C++R
604 15 18 5 ACEinh U C++R
3 5 ) . IR AND
607 ACEinh U CH+I+R
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Continuation of

Table 3.1
PN ChSBP ChDBP ChPulse AHMG ADSG INT
611 -8 -4 4 ACEinh U CHI+R
612 4 -1 2 ACEinh IIANDU C++R
644  -13 -6 3 ACEinh A I
647  -16 -11 0 ACEinh A I
652 ACEinh
503 4 2 4 ACEinhHCT * ?II{\I ? I
521 25 17 -18 ACEinhHCT 3] C+HI+R
539 -11 -9 0 ACEinhHCT 3] CHI+R
555 11 2 23 ACEinhHCT U CH+R
574 7 2 -3 ACEinhHCT 3] C+HI+R
616 18 7 9 ACEinhHCT 3] CHI+R
541 -9 -8 5 ARB U CHI+R
558 -3 0 7 ARB A cH
562 ARB
564  -12 -8 8 ARB U CHI+R
571 -10 -11 3 ARB U CHI+R
572 6 7 -3 ARB A cH
619 17 -5 -8 ARB A I
629 29 4 -18 ARB A I
632 24 13 2 ARB U C+I+R
633 35 18 3 ARB A I
641 23 1 3 ARB A I
512 2 2 2 ARBHCT A I
547  -10 -5 13 ARBHCT U CHI+R
578 15 9 -8 ARBHCT U C+I+R
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Continuation of

Table 3.1

PN ChSBP ChDBP ChPulse AHMG ADSG INT
591 -18 -1 5 ARBHCT A I
595 -4 -6 -18 ARBHCT 8} C+I+R
628 29 15 -8 ARBHCT A I
556 16 ) -20 TD+ACEinh A I
643 24 12 -12 TD+ACEinh 8} C+I+R
621 -3 -6 1 TD+ARB U C+I+R
516 -3 -8 0 LD+TPSD I C+I+R
588 9 1 3 LD+BB U C+I+R
536 17 2 -3 LD+CCB I C+I
505 36 8 7 LD+ACEinh U C+I+R
529 3 4 4 LD+ACEinhHCT A AND I C+I
502 14 9 -8 PSD+BB A I
613 6 5 5 PSD+ARB A I
520 -2 -2 4 TPSD+ACEinh A I
513 -3 5 -3 BB+CCB A ANDII C+I
537 -10 -8 -9 BB+CCB U C+I+R
552 13 4 21 BB+CCB A C+I
575 -5 -8 2 BB+CCB A C+I
609 8 4 3 BB+CCB A C+I
636 12 8 -4 BB+CCB U C+I+R
650 -5 -7 -8 BB+CCB U C+I+R
544 28 1 1 BB+ACEinh A I
550 3 0 12 BB+ACEinh A C+I
585 19 5 -8 BB+ACEinh A C+H
602 14 12 -5 BB+ACEinh+(ARB)* A I
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Continuation of

Table 3.1
PN ChSBP ChDBP ChPulse AHMG ADSG INT
606 8 8 1 BB+ACEinh A C+I
608 3 5 1 BB+ACEinh 8} C+I+R
627 15 -2 -11 BB+ACEinh A I
640 -5 -1 -7 BB+ACEinh A I
525 15 10 -3 BB+ARB 8} C+I+R
528 -23 -18 -19 BB+ARB U C+I+R
603 -6 -7 6 BB+ARB A C+I
631 3 -10 3 BB+ARB A C+I
634 3 -1 0 BB+ARB A I
583 -1 1 -3 BB+ARBHCT I C+I
649 -15 -3 -6 BB+ARBHCT A C+I
511 0 -4 8 CCB+ACEinh A I
535 13 6 13 CCB+ACEinh U C+I+R
573 -22 -5 10 CCB+ACEinh A I
570 -20 -9 -7 CCB+ACEinhHCT A C+I
581 -6 -5 -17 CCB+ACEinhHCT U C+I+R
598 1 1 -3 CCB+ACEinhHCT U C+I+R
615 15 7 -24 CCB+ACEinhHCT A I
622 2 6 1 CCB+ACEinhHCT U C+I+R
645 31 15 -3 CCB+ACEinhHCT I C+I
CCB+ARB
18 9 1 U

504 +(ARBHCT)* C+I+R
510 -46 -24 -6 CCB+ARB I C+I
524 0 10 1 CCB+ARB A I
543 12 2 13 CCB+ARB U C+I+R
501 30 19 -8 CCB+ARBHCT A I
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Continuation of

Table 3.1
PN ChSBP ChDBP ChPulse AHMG ADSG INT
526 13 9 4 CCB+ARBHCT A I
531 12 9 3 CCB+ARBHCT A I
559 6 1 -5 CCB+ARBHCT I C+I
593 -10 -7 16 CCB+ARBHCT+(BB)* I I
594 1 -6 -12 CCB+ARBHCT A I
599 -1 11 0 CCB+ARBHCT U C+I+R
TD+LD+CCB

-28 -17 -5 II
625 +TPSD)*+(ACEinh)* C+I
538 -18 -18 0 TD+BB+ARB U C+I+R
565 5 1 5 TD+BB+ARB A I
548 -5 -12 -14 TD+CCB+ACEinh A C+I
532 LD+PSD+ARB
554 13 2 3 LD+BB+ACEinh I C+I
639 -2 -7 -3 LD+BB+ARB A AND I C+I
576 7 12 7 TPSD+CCB+ARB U C+I+R

% 9 ) A AND
508 BB+CCB+ACEinh IR I
517 BB+CCB+ACEinh
560 12 1 3 BB+CCB+ACEinh A C+I
566 -10 -1 -7 BB+CCB+ACEinh U C+I+R
623 -9 -13 -9 BB+CCB+ACEinh U C+I+R
635 6 4 -25 BB+CCB+ACEinh A AND I C+I
651 BB+CCB+ACEinh
515 -1 -5 4 BB+CCB+ACEinhHCT A |
584 7 0 -5 BB+CCB+ACEinhHCT U C+I+R

14 5 2 IR AND
597 BB+CCB+ARBHCT U C+I+R
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Continuation of

Table 3.1
PN ChSBP ChDBP ChPulse AHMG ADSG INT
624 20 9 -5 BB+CCB+ARBHCT U CH+I+R
637 -7 -3 -1 TD+PSD+CCB+ARB A 1
509 2 -6 -8 LD+PSD+BB+ACEinh U CH+I+R
530 -11 -11 -11 LD+PSD+BB+ACEinh U CH+I+R
605 -14 0 0 LD+PSD+BB+ACEinh A C+HI
TPSD+CCB+ACEinh
-10 -4 9
533 +ARB A 1
TD+LD+BB+CCB
-6 5 6 1I
546 +ACEinh C+HI
LD+TPSD+BB-+CCB
10 -2 0 U
642 +ACEinh CHI+R
PSD+CCB+ACEinh
-13 -8 -14 U
579 +BBCCB+Alpha C+I+R

Abbreviations for Table 3.1: ACEinh=Angiotensin Converting Enzyme (ACE) inhibitor; ACEinhHCT= Angiotensin
Converting Enzyme (ACE) inhibitor and hydrochlorothiazide; ADSG=Adherence subgroup; AHMG=Antihypertensive

medication group; Alpha=Alpha blocker; ARB=Angiotensin-II receptor blocker; ARBHCT=Angiotensin-II receptor blocker

and hydrochlorothiazide; BB=Beta-blocker; BBCCB=Beta-blocker and calcium channel blocker; CCB=Calcium-channel

blocker; ChDBP=Change in diastolic blood pressure; ChPulse=Change in pulse; ChSBP=Change in systolic blood pressure;

INT=Intervention; LD=Loop diuretic; PN=Participant number; PSD=Potassium-sparing diuretic; TD=Thiazide diuretic;

TPSD=Thiazide and potassium-sparing diuretic; (xy)*=Add-on drug after visit 0
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3.3.2.1 Adherence subgroups

These are the 8 adherence subgroups with the n values for each subgroup (Table 3.2). The
largest adherence subgroups are the A (n=62) and U (n=59) subgroups being similar in patient
numbers. These are followed by the II (n=13) subgroup. The (A and IR) (n=4) and (A and II)
(n=5) subgroups are also similar with small patient numbers. The (IR and U) and (II and U)

subgroups are very small each consisting of 2 patients.

Table 3.2. Number (n) of patients in each adherence subgroup. The largest adherence subgroups are the A (n=62) and U
(n=59) subgroups, followed by II (n=13). They are then followed by the smaller subgroups A and II (n=5), A and IR (n=4).
The (IR and U) and (II and U) subgroups consist of very small numbers, n=2 in each subgroup.

Adherence
subgroups n
A 62

A AND IR 4
A AND II 5
I 13
IRAND U 2
ITAND U 2
U 59

A=adherent; IR=intentional non-adherent rational; II=intentional non-adherent irrational; U=unintentional non-adherent

3.3.3 Deviations from study protocol

For a few patients, there were a small number of deviations from the study protocol to
accommodate the authentic community pharmacy practice situation. At the request of three
patients: participants 501, 502 and 539, rather than measuring the BP at the community
pharmacy, they were measured in the patients’ domiciliary environment. It was acknowledged

that a patient may be more relaxed in their home compared to the community pharmacy.

For participant 605 a larger cuff size was used since a smaller cuff size was not comfortable.

Patient 535 had almost a 7-month study duration to facilitate the scheduling of the last study
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visit. Participant 588 had to stop administering antihypertensive medication 14 days prior to
visit 2 by request of the physician. Similarly, participant 625 stopped administering
antihypertensive medication 4 weeks prior to visit 2, though this patient intended to contact
the physician to restart the therapy. Despite this, on examination of the results there really no

difference in their results and performance, so they were included in the cohort.

3.3.4 Baseline (visit 0) analysis

The multivariate analysis at visit 0 showed the between-group difference in blood pressure
and pulse at visit 0 to be significant (p<0.05). The p-values of the four different test statistics
in the multivariate analysis are shown in Table 3.3. Univariate analysis showed a significant

difference for pulse at visit 0 (p<0.05). See the test statistic for the univariate analysis in Table

3.3.
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Table 3.3. MANOVA at visit 0. Multivariate analysis showed a significant between-group difference (p<0.05) on
BP and pulse at visit 0 as shown by four test statistics: Pillai’s Trace, Wilk’s A, Hotelling’s Trace and Roy’s Largest

Root. The univariate analysis displayed a significant difference (p<0.05) for pulse at visit 0.

MANOVA visit 0
Multivariate F statistic p value
Pillai’s
Trace=0.095 F(6,270)=2.24 0.040
Wilk’s A=0.91 F(6, 268)=2.25 0.039
Hotelling’s
Trace=0.10 F(6, 266)=2.27 0.038
Roy’s Largest
Root=0.089 F(3, 135)=4.00 0.009
Univariate F statistic p value
Pulse visit 0 F(2,136)=4.30 0.015

3.3.5 Deviation from intervention protocol

A deviation from the intervention protocol was necessary for 25 patients. Table 3.4 indicates

to which patients these deviations occurred and on what basis the deviation was done. In

general, deviations were more common for adherence subgroup A.
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Table 3.4. Patients to which deviations occurred from the intervention protocol. The evidence for the deviations is shown.
Codes for the questions and statements in the actual adherence screening questionnaires are indicated in this table.

A subgroup,
Participant number

Intervention

8-item MMAS*

BMQ

523

C+I

Specific Necessity score 1.4

548

C+I1

Specific Necessity score 2.8

550

C+I]

Specific Necessity score 3.6

552

C+l

Agree BSS5, General Overuse
score 3, Agree BG1

558

C+I1

Strongly Agree BS2, Uncertain
BS5, BS9, Agree BG1, BG7,
Uncertain BG8

560

C+l

Uncertain BS2, BSS5, Agree
BS11, General Overuse score 3.3,
Agree BGS

561

C+I]

Specific Necessity score 2.4,
Agree BS2, BS11, Uncertain
BS5, Agree BG8

570

C+l

Specific Necessity score 2.6,
Agree BS2, BS5, BS9, Gen
Overuse score 3, General Harm
score 2.6

572

C+I]

Specific Necessity score 3.4,
Agree BS2, BSS5, BS9, Uncertain
BG7, BG8

575

C+l

Specific Necessity score 3,
Uncertain BS9, General Overuse
score 4.3, General Harm score
3.2

585

C+I]

Specific Necessity score 2.6,
Uncertain BS6, BS9, General
Overuse score 3, General Harm
score 2.6

587

C+l

Specific Necessity score 2,
Uncertain BG7, BG8

590

C+I]

Specific Necessity score 3.4,
Specific Concerns score 2.5,
Agree BS2, BS9, Agree BG1,
BGS.

592

C+l

Strongly Disagree BS3,
Uncertain BS2, BS9, BS11,
Agree BS5, Strongly Agree BG1,
Agree BG3, BG6, BGS,
Uncertain BG7
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Continuation of

Table 3.4
A subgroup,
Participant
number Intervention 8-item MMAS* MARS BMQ
Specific Necessity score 2.6,
Specific Concerns score 2.7,
603 C+l General Overuse score 4
605 C+I Uncertain BS6, BS11, BG7
Specific Necessity score 3,
Specific Concerns score 2.8,
Agree BSS5, General Overuse
score 3.7 (Agree BG7, BG 8,
participant note on BG7,
606 C+l BG8: not always/sometimes)

Uncertain BS2, Agree BSS5,

BS9, BS11. General Overuse
609 C+I] score 2.7

Specific Necessity score 2.4,

Specific Concerns score 2.5,

Agree BS2, General Overuse
631 C+I score 3

Specific Concerns score 3,

Agree BSS5, BSS8, BS9,

649 C+I] General Overuse score 3
Aand IR
subgroup,
Participant
number Intervention  8-item MMAS* MARS BMQ
Specific Necessity score 2.6,
507 C+l Strongly Agree BG5
11 subgroup,
Participant
number Intervention  8-item MMAS* MARS BMQ
Yes, on question  Rarely
516 C+HI+R number 3 M3

Abbreviations for Table 3.4: C=counselling; [=medication explanation leaflet; R=reminder sheet.

*Use of the ©OMMAS is protected by US copyright laws. Permission for use is required. A license agreement is available
from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of Community Health Sciences, UCLA School of
Public Health, 650 Charles E. Young Drive South, Los Angeles, CA 90095-1772.

3.3.6 Patients requesting blood pressure (BP) and pulse measurement at visit 1

There were 30 patients who requested BP and pulse measurement during visit 1. However, the
readings for these measurements are not reported in this thesis since they do not contribute to

the study aims and objectives.
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3.3.7 Blood pressure (BP) and pulse results

The BP and pulse results at visit 0 and visit 2 for the cohort and each adherence subgroup is
shown in the following section. The results are based on repeat BP measurements or /ast

repeat BP measurement as noted in each figure/table.

3.3.7.1 Cohort (n=153)

Table 3.5 shows two different ways of representing the BP and pulse results based on either a)

repeat measurements or b) the last repeat measurement.

In general, the BP and pulse results at visit 0 based on repeat measurements do not differ
when compared to the last repeat measurement. The BP and pulse results at visit 0 and visit 2
are displayed in Table 3.5. SBP at visit 0 is around 140 mmHg, DBP at around 80 mmHg and
a pulse surrounding 70 beats/minute. When reaching visit 2 the SBP reaches 137 mmHg, a

DBP still around 80 mmHg and pulse at about 70 beats/minute.

The change in blood pressure and pulse between visit 0 and visit 2 is displayed in Table 3.6.
A statistically significant result was obtained on the change in SBP between visit 0 and 2 for
the overall study population based on repeat blood pressure measurements. There was no

change in DBP, almost no change in pulse. In addition, there was BP control in the cohort.
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3.3.7.2 Adherent (A) subgroup (n=62)

Table 3.7. shows two different ways of representing the BP and pulse results based on a)
repeat measurements or b) the last repeat measurement. In general, the BP and pulse results at
visit 0 based on repeat measurements do not differ when compared to the last repeat

measurement.

Table 3.7 displays the BP and pulse results at visit 0 and visit 2. The SBP at visit 0 is around
140 mmHg, DBP at around 80 mmHg and a pulse surrounding 70 beats/minute. When
reaching visit 2 the SBP reaches a level of 136 mmHg, a DBP almost remaining at 80 mmHg

and a pulse at about 70 beats/minute.

Changes in blood pressure and pulse between visit 0 and visit 2 is displayed in Table 3.8. The
A subgroup generally showed small improvements in SBP and DBP and almost no change in

pulse between visit 0 and visit 2. This adherence subgroup had a stable BP control.
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3.3.7.2.1 Within-group blood pressure (BP) changes in Adherent (A) subgroup

The changes in SBP and DBP between visit 0 and visit 2 for each patient in subgroup A

(n=62) are demonstrated in Figures 3.4 (repeat measurements) and 3.5 (last repeat

measurement). It is shown that subgroup A generally has small improvements in SBP and

DBP. Patients in this subgroup exhibit a stable BP control. Apart from the clinically

acceptable -10 to +10 mmHg band, there is seen a large variability in BP results between

patients reaching up to about 70 mmHg in SBP and 20 mmHg in DBP.
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Blood pressure change (mmHg)
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Blood pressure change in adherence subgroup A
(repeat measurements)
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10 -

-10

Patients in adherence subgroup A (n=62)

Figure 3.4. Change in SBP and DBP between visit 0 and visit 2 based on repeat BP measurements for each patient in
adherence subgroup A (n=62).
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Figure 3.5. Change in SBP and DBP between visit 0 and visit 2 based on last repeat BP measurement for each patient in
adherence subgroup A (n=62).

3.3.7.3 Adherent and Intentional non-adherent rational (A and IR) subgroup (n=4)

Table 3.9 shows two different ways of representing the BP and pulse results based on a)
repeat measurements or b) the last repeat measurement. In general, the BP and pulse results

based on repeat measurements do not differ when compared to the last repeat measurement.

Table 3.9 displays the BP and pulse results at visit 0 and visit 2. SBP at visit 0 is around 130
mmHg, DBP at around 70 mmHg and a pulse at 61 beats/minute. When reaching visit 2 the
SBP reaches a level of about 140 mmHg, a DBP almost at 75 mmHg and a pulse at 64

beats/minute.

The change in blood pressure and pulse between visit 0 and visit 2 is displayed in Table 3.10.
The A and IR subgroup showed a worsening in BP and pulse between visit 0 and 2. Despite
this, there is a stable BP control in this adherence subgroup in relation to the target SBP <140

mmHg and DBP <90 mmHg.
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3.3.7.3.1 Blood pressure (BP) levels at visit 0 and visit 2 in Adherent and Intentional non-

adherent rational (A and IR) subgroup

The SBP and DBP at visit 0 and visit 2 for each patient in subgroup A and IR (n=4) are

demonstrated in Figures 3.6 and 3.7. The figures highlight the SBP at visit 0 is around 130

mmHg, DBP at around 70 mmHg. When reaching visit 2 the SBP reaches a level of about 140

mmHg, a DBP almost at 75 mmHg. In general, there is a stable BP control in the A and IR

subgroup in relation to the target SBP <140 mmHg and DBP <90 mmHg, despite there being

a worsening in BP between visit 0 and visit 2.

Blood pressure in adherence subgroup A and IR at visit 0 and visit 2

(repeat measurements)
] B svisitosep
’ \ 4 W Visit 2 SBP
Visit 0 DBP
X s % Visit 2 DBP
. h'd

Patients in adherence subgroup A and IR (n=4)

Figure 3.6. SBP and DBP at visit 0 and visit 2 based on repeat BP measurements for each patient in adherence subgroup A
and IR (n=4).

154



Blood pressure in adherence subgroup A and IR at visit 0 and visit 2
(last repeat measurement)

I
150 -

£ | )

g 140 [ # Visit 0 SBP

£ 130 !
@ 120 + W Visit 2 SBP

100 Visit 0 DBP

~
[}
<

| =8
=3
(%]
@
™
a 80 X x < Visit 2 DBP
=)
o]
o
=]

Patients in adherence subgroup A and IR (n=4)

Figure 3.7. SBP and DBP at visit 0 and visit 2 based on last repeat BP measurement for each patient in adherence subgroup
A and IR (n=4).

3.3.7.3.2 Within-group blood pressure (BP) changes between visit 0 and visit 2 in Adherent
and Intentional non-adherent rational (A and IR) subgroup

The changes in SBP and DBP between visit 0 and visit 2 for each patient in subgroup A and
IR (n=4) are demonstrated in Figures 3.8 and 3.9. There is a worsening in BP and pulse
between visit 0 and visit 2. Despite this, there is generally a stable BP control in the A and IR

subgroup in relation to the target SBP <140 mmHg and DBP <90 mmHg.
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Figure 3.8. Change in SBP and DBP between visit 0 and visit 2 based on repeat BP measurements for each patient in

adherence subgroup A and IR (n=4).
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Figure 3.9. Change in SBP and DBP between visit 0 and visit 2 based on last repeat BP measurement for each patient in

adherence subgroup A and IR (n=4).
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3.3.7.4 Adherent and Intentional non-adherent irrational (A and II) subgroup (n=5)

Table 3.11 shows two different ways of representing the BP and pulse results based on a)
repeat measurements or b) the last repeat measurement. In general, the BP and pulse results at
visit 0 based on repeat measurements do not differ when compared to the last repeat

measurement.

The BP and pulse results at visit 0 and visit 2 are displayed in Table 3.11. SBP at visit 0 is
around 140 mmHg, DBP at around 80 mmHg and a pulse around 70 beats/minute. There is a
slight difference in BP results at visit 2 based on repeat measurements or the last repeat
measurement. Considering the repeat measurements, when reaching visit 2 the SBP reaches
140 mmHg, a DBP of 74 mmHg and a pulse of 70 beats/minute. At visit 2 the last repeat
measurement displays an SBP of 136 mmHg, DBP at 70 mmHg and a pulse of 71

beats/minute.

The change in blood pressure and pulse between visit 0 and visit 2 is displayed in Table 3.12.
The A and II subgroup had mixed outcome in SBP — some improvement and some worsening,
an improvement in DBP and almost no change in pulse between visit 0 and visit 2. Despite
this, there is a stable BP control in the A and II subgroup in relation to the target SBP <140

mmHg and DBP <90 mmHg.
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3.3.7.4.1 Blood pressure (BP) levels at visit 0 and visit 2 in Adherent and Intentional non-
adherent irrational (A and II) subgroup

The SBP and DBP at visit 0 and visit 2 for each patient in subgroup A and II (n=5) are
demonstrated in Figures 3.10 and 3.11. There is a mix of SBP levels between patients at both
visit 0 and visit 2. It is also about the two different ways of representing the BP as either being
based on repeat measurements or last repeat measurement. However, the DBP is generally
<90 mmHg. Nonetheless, overall there is a stable BP control in the A and II subgroup in

relation to the target SBP <140 mmHg and DBP <90 mmHg.

Blood pressure in adherence subgroup A and Il at visit 0 and visit 2
(repeat measurements)
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200
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9 50
@ 40
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0 - -
Patients in adherence subgroup A and Il (n=5)

Figure 3.10. SBP and DBP at visit 0 and visit 2 based on repeat BP measurements for each patient in adherence subgroup
A and II (n=5).
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Blood pressure in adherence subgroup A and Il at visit 0 and visit 2
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Figure 3.11. SBP and DBP at visit 0 and visit 2 based on last repeat BP measurement for each patient in adherence
subgroup A and II (n=5).

3.3.7.4.2 Within-group blood pressure (BP) changes between visit 0 and visit 2 in Adherent
and Intentional non-adherent irrational (A and II) subgroup

The changes in SBP and DBP between visit 0 and visit 2 for each patient in subgroup A and II
(n=5) are demonstrated in Figures 3.12. and 3.13. In some patients, there is an improvement
in SBP, whereas some patients have a worsening in SBP. This is also about the two different
ways of representing the BP as either being based on repeat measurements or last repeat
measurement. Overall, there is an improvement in DBP in this adherence subgroup. Despite
this, generally, there is a stable BP control in the A and II subgroup in relation to the target

SBP <140 mmHg and DBP <90 mmHg.
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Figure 3.12. Change in SBP and DBP between visit 0 and visit 2 based on repeat BP measurements for each patient in
adherence subgroup A and II (n=5).
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Figure 3.13. Change in SBP and DBP between visit 0 and visit 2 based on last repeat BP measurement for each patient in
adherence subgroup A and II (n=5).
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3.3.7.5 Intentional non-adherent irrational (II) subgroup (n=13)

Table 3.13. shows two different ways of representing the BP and pulse results based on a)

repeat measurements or b) the last repeat measurement.

In general, the BP and pulse results at visit 0 based on repeat measurements do not differ

when compared to the last repeat measurement.

BP and pulse results at visit 0 and visit 2 are displayed in Table 3.13. SBP at visit 0 is around
150 mmHg, DBP at around 80 mmHg and a pulse around 70 beats/minute. At visit 2 the SBP
remains around 150 mmHg, DBP has increased to about 85 mmHg and a pulse at 67

beats/minute. As these results show, there is no BP control in subgroup II.

The change in blood pressure and pulse between visit 0 and visit 2 is displayed in Table 3.14.
The II subgroup showed almost no change in SBP, a small worsening in DBP and a small

improvement in pulse between visit 0 and visit 2.
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3.3.7.5.1 Blood pressure (BP) levels at visit 0 and visit 2 in Intentional non-adherent irrational
(ID) subgroup

The SBP and DBP at visit 0 and visit 2 for each patient in subgroup II (n=13) are
demonstrated in Figures 3.14 and 3.15. The figures indicate an SBP at visit 0 around 150
mmHg and DBP being around 80 mmHg. At visit 2 the SBP remains around 150 mmHg,
whereas DBP has increased to about 85 mmHg. As seen in Figures 3.14 and 3.15, patients in

the IT subgroup had high SBP values at both visit 0 and visit 2, thereby having no BP control.

Blood pressure in adherence subgroup Il at visit 0 and visit 2
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Figure 3.14. SBP and DBP at visit 0 and visit 2 based on repeat BP measurements for each patient in adherence subgroup
I (n=13).
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Blood pressure in adherence subgroup Il at visit 0 and visit 2
(last repeat measurement)
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Figure 3.15. SBP and DBP at visit 0 and visit 2 based on last repeat BP measurement for each patient in adherence
subgroup II (n=13).

3.3.7.5.2 Within-group blood pressure (BP) changes between visit 0 and visit 2 in Intentional
non-adherent irrational (II) subgroup

The changes in SBP and DBP between visit 0 and visit 2 for each patient in subgroup II
(n=13) are demonstrated in Figures 3.16 and 3.17. The II subgroup showed almost no change

in SBP, a small worsening in DBP. Subgroup II did not exhibit BP control.
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Figure 3.16. Change in SBP and DBP between visit 0 and 2 based on repeat BP measurements for each patient in
adherence subgroup II (n=13).
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Figure 3.17. Change in SBP and DBP between visit 0 and 2 based on last repeat BP measurement for each patient in
adherence subgroup II (n=13).
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3.3.7.6 Intentional non-adherent rational and Unintentional non-adherent (IR and U)
subgroup (n=2)
Table 3.15. shows two different ways of representing the BP and pulse results based on a)
repeat measurements or b) the last repeat measurement. SBP at visit 0 and visit 2 based on
repeat measurements differed when compared to the last repeat measurement results. This did
not apply to DBP or pulse results. BP and pulse results at visit 0 and visit 2 are displayed in
Table 3.15. Considering repeat measurements, the SBP at visit 0 is 140 mmHg, whereas at
visit 2 SBP is 131 mmHg. Based on last repeat measurement SBP at visit 0 is 133 mmHg and

drops to 128 mmHg at visit 2.

Overall, DBP at visit 0 is around 70 mmHg and a pulse around 60-65 beats/minute. At visit 2
the DBP drops to around 65 mmHg and a pulse at 63 beats/minute. The BP results indicate a

BP control in subgroup IR and U.

The change in blood pressure and pulse between visit 0 and visit 2 is displayed in Table 3.16.
The IR and U subgroup showed an improvement in BP and almost no change in pulse

between visit 0 and visit 2.
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3.3.7.6.1 Blood pressure (BP) levels at visit 0 and visit 2 in Intentional non-adherent rational
and Unintentional non-adherent (IR and U) subgroup

The SBP and DBP at visit 0 and visit 2 for each patient in subgroup IR and U (n=2) are
demonstrated in Figures 3.18 and 3.19. There is a difference when SBP at visit 0 and visit 2
is displayed as either being based on repeat measurements or the last repeat measurement.
However, this did not apply to the DBP and pulse results. The mean value of SBP at visit 0 is
140 mmHg, whereas at visit 2 the SBP drops to 131 mmHg. Based on last repeat
measurement, the mean value of SBP at visit 0 is 133 mmHg and drops to 128 mmHg at visit
2. Overall, DBP at visit 0 is around 70 mmHg, whereas at visit 2 the DBP drops to around 65

mmHg. The results indicate a BP control in this adherence subgroup.
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Figure 3.18. SBP and DBP at visit 0 and visit 2 based on repeat BP measurements for each patient in adherence subgroup
IR and U (n=2).
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Blood pressure in adherence subgroup IR and U at visit 0 and visit 2
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Figure 3.19. SBP and DBP at visit 0 and visit 2 based on last repeat BP measurement for each patient in adherence
subgroup IR and U (n=2).

3.3.7.6.2 Within-group blood pressure (BP) changes between visit 0 and visit 2 in Intentional
non-adherent rational and Unintentional non-adherent (IR and U) subgroup

The changes in SBP and DBP between visit 0 and visit 2 for each patient in subgroup IR and
U (n=2) are demonstrated in Figures 3.20 and 3.21. The IR and U subgroup showed an
improvement in BP control between visit 0 and visit 2. The results indicate a BP control in

this adherence subgroup.
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Figure 3.20. Change in SBP and DBP between visit 0 and 2 based on repeat BP measurements for each patient in
adherence subgroup IR and U (n=2).
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Figure 3.21. Change in SBP and DBP between visit 0 and 2 based on last repeat BP measurement for each patient in
adherence subgroup IR and U (n=2).
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3.3.7.7 Intentional non-adherent irrational and Unintentional non-adherent (II and U)
subgroup (n=2)

Table 3.17. shows two different ways of representing the BP and pulse results based on a)
repeat measurements or b) the last repeat measurement. In general, there was a difference
based on repeat measurements in comparison to the last repeat measurement results. BP and
pulse results at visit 0 and visit 2 are displayed in Table 3.17. Considering repeat
measurements, the SBP at visit 0 is 127 mmHg, DBP 75 mmHg and pulse at 73 beats/minute.
At visit 2 the SBP is 129 mmHg, DBP 78 mmHg and a pulse at 75 beats/minute. Based on
last repeat measurement, SBP at visit 0 is 117 mmHg, DBP at 75 mmHg and pulse at 72
beats/minute. At visit 2 the SBP is 129 mmHg, DBP at 81 mmHg and pulse at 78

beats/minute. The BP results indicate a BP control in subgroup II and U.

The change in blood pressure and pulse between visit 0 and visit 2 is displayed in Table 3.18.

The II and U subgroup showed a worsening in BP and pulse between visit 0 and visit 2.
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3.3.7.7.1 Blood pressure (BP) levels at visit 0 and visit 2 in Intentional non-adherent irrational
and Unintentional non-adherent (II and U) subgroup

The SBP and DBP at visit 0 and visit 2 for each patient in subgroup Il and U (n=2) are
demonstrated in Figures 3.22 and 3.21. There is a general difference in BP results based on
the way the results are being portrayed — either as repeat measurements or last repeat
measurement. Considering repeat measurements, the mean value of SBP at visit 0 is 127
mmHg and DBP 75 mmHg. At visit 2 the SBP is 129 mmHg and DBP 78 mmHg. Based on
last repeat measurement, mean value of SBP at visit 0 is 117 mmHg and DBP 75 mmHg. At
visit 2 the SBP is 129 mmHg and DBP 81 mmHg. The results indicate a BP control in this

adherence subgroup.

Blood pressure in adherence subgroup Il and U at visit 0 and visit 2
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Figure 3.22. SBP and DBP at visit 0 and visit 2 based on repeat BP measurements for each patient in adherence subgroup
ITand U.
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Figure 3.23. SBP and DBP at visit 0 and visit 2 based on last repeat BP measurement for each patient in adherence
subgroup Il and U (n=2).

3.3.7.7.2 Within-group blood pressure (BP) changes between visit 0 and visit 2 in Intentional
non-adherent irrational and Unintentional non-adherent (I and U) subgroup

The changes in SBP and DBP between visit 0 and visit 2 for each patient in subgroup Il and U
(n=2) are demonstrated in Figures 3.24 and 3.25. The Il and U subgroup showed a worsening
in BP between visit 0 and visit 2. However, the results indicate a BP control in this adherence

subgroup.
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Figure 3.24. Change in SBP and DBP (between visit 0 and 2) based on repeat BP measurements for each patient in
adherence subgroup Il and U (n=2).
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Figure 3.25. Change in SBP and DBP (between visit 0 and 2) based on last repeat BP measurement for each patient in

adherence subgroup II and U.
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3.3.7.8 Unintentional non-adherent (U) subgroup (n=59)

Table 3.19 shows two different ways of representing the BP and pulse results based on a)
repeat measurements or b) the last repeat measurement. There was basically was no difference
in BP and pulse based on repeat measurements in comparison to the last repeat measurement.
BP and pulse results at visit 0 and visit 2 are displayed in Table 3.19. The table shows the
SBP at visit 0 being around 140 mmHg, DBP at 80 mmHg and pulse at 69 beats/minute. At
visit 2 the SBP is 135 mmHg, DBP 80 mmHg and a pulse around 70 beats/minute. The U

subgroup had BP control.

The change in blood pressure and pulse between visit 0 and visit 2 is displayed in Table 3.20.
There was in the U subgroup a small improvement in SBP and almost no change in DBP or

pulse between visit 0 and visit 2.
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3.3.7.8.1 Within-group blood pressure (BP) changes between visit 0 and visit 2 in
Unintentional non-adherent subgroup (U)

The changes in SBP and DBP between visit 0 and visit 2 for each patient in subgroup U

(n=59) are demonstrated in Figures 3.26 and 3.27. There was in the U subgroup a small

improvement in SBP and almost no change in DBP. This adherence subgroup had a BP

control.
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Figure 3.26. Change in SBP and DBP (between visit 0 and 2) based on repeat BP measurements for each patient in

adherence subgroup U.
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Blood pressure change in adherence subgroup U
(last repeat measurement)
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Figure 3.27. Change in SBP and DBP (between visit 0 and 2) based on last repeat BP measurement for each patient in
adherence subgroup U.

3.3.7.9 Comparison on between-group blood pressure (BP) results: subgroups Adherent (A)
(n=62) and Unintentional non-adherent (U) (n=59)

Subgroups A (n=62) and U (n=59) are pretty much matched groups with similar sizes. It is
worthwhile to do a comparison on these subgroups to determine between-group differences in

SBP and DBP at visit 0 and visit 2 respectively.

The SBP and DBP at visit 0 for each patient in subgroups A or U are demonstrated in Figures

3.28 and 3.30. Likewise, the SBP and DBP at visit 2 is demonstrated in Figures 3.29 and 3.31.

For subgroup A, the mean value of SBP at visit 0 is around 140 mmHg and DBP around 80
mmHg (Figures 3.28 and 3.30). When reaching visit 2 the mean value of SBP reaches a level
of 136 mmHg and a DBP almost remaining at 80 mmHg (Figures 3.29 and 3.31). Thus, this

adherence subgroup has a stable BP control.
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Subgroup U had at visit 0 an SBP at around 140 mmHg and a DBP at 80 mmHg (Figures 3.28
and 3.30). At visit 2 the SBP is 135 mmHg and DBP at 80 mmHg (Figures 3.29 and 3.31).

Thus, the U subgroup had BP control.

Figures 3.28, 3.29, 3.30 and 3.31 confirm that there is a wider scatter in BP data in the A

subgroup in comparison to the U subgroup.

Blood pressure in adherence subgroups A and U respectively at visit 0
(repeat measurements)
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Figure 3.28. SBP and DBP at visit 0 based on repeat BP measurements for each patient in adherence subgroups A (n=62)
and U (n=59).
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Blood pressure in adherence subgroups A and U respectively at visit 2
(repeat measurements)
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Figure 3.29. SBP and DBP at visit 2 based on repeat BP measurements for each patient in adherence subgroups A (n=62)

and U (n=59).

210

Blood pressure (mmHg)

Blood pressure in adherence subgroups A and U respectively at visit 0
(last repeat measurement)

Patients in adherence subgroup A (n=62) Patients in adherence subgroup U (n=59)

+ SBP
mDBP

Figure 3.30. SBP and DBP at visit 0 based on last repeat BP measurement for each patient in adherence subgroups
A (n=62) and U (n=59).
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Blood pressure in adherence subgroups A and U respectively at visit 2
(last repeat measurement)
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Figure 3.31. SBP and DBP at visit 2 based on last repeat BP measurement for each patient in adherence subgroups
A (n1=62) and U (n=59).

3.3.8 Scores from adherence screens

Scores from questionnaires used in adherence screens at visit 0 and visit 2 are presented in
Table 3.21 as mean values for the overall study population and each adherence subgroup.
When everything was piled together to compare the results on adherence screens from visit 0

with visit 2, there is really no difference.
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Table 3.21. Mean values of scores from questionnaires used in adherence screens for the cohort and each adherence
subgroup. There is really no difference when everything is piled together comparing the scores at visit 0 and visit 2.

Visit 0
8-item MARS MARS

MMAS"  score’ adj.’ BMQN' BMQC® BMQO® BMQH’

Cohort
(153) 7.5 243 4.9 3.7 2.1 3.0 2.1
A (n=62) 8.0 25.0 5.0 3.7 1.9 2.9 2.0
AandIR ¢, 25.0 5.0 38 2.1 2.4 22
(n=4)
Aand II 8.0 25.0 5.0 3.8 2.6 3.2 238
(n=5)
11 (n=13) 6.9 229 4.6 3.8 2.7 3.4 2.5
IR and U 6.5 23.0 4.6 43 2.0 3.5 1.9
(n=2)
I and U 75 215 43 3.0 1.8 3.5 1.6
(n=2)
U (n=59) 7.0 23.9 4.8 3.6 2.1 3.0 22
Visit 2
8-item MARS MARS
MMAS"  score’ adj.’ BMQN' BMQC® BMQO® BMQH’
Cohort
(e153) 7.6 24.4 5.0 3.6 2.0 3.1 2.1
A (n=62) 7.9 24.7 4.9 3.6 1.9 3.0 1.9
AandIR ¢, 25.0 5.0 3.4 22 2.4 2.0
(n=4)
A and IT 8.0 25.0 5.0 42 2.3 32 2.4
(n=5)
11 (n=13) 7.6 24.1 4.8 3.8 2.5 33 2.3
IR and U 8.0 25.0 5.0 3.9 2.3 3.3 2.4
(n=2)
ITand U 6.5 235 47 33 1.9 3.4 1.7
(n=2)
U (n=59) 7.4 23.9 52 3.5 2.0 3.1 2.1

'8-item Morisky Medication Adherence Scale score *Medication Adherence Report Scale score *Medication Adherence
Report Scale adjusted mean score *Beliefs about Medicines Questionnaire Specific Necessity score *Beliefs about
Medicines Questionnaire Specific Concerns score *Beliefs about Medicines Questionnaire General Overuse score 'Beliefs
about Medicines Questionnaire Harm score *Use of the ©MMAS is protected by US copyright laws. Permission for use is
required. A license agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los Angeles, CA 90095-
1772.
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3.3.9 Spearman correlation

Spearman correlation was performed to see if a correlation existed between the scores from
the adherence screens (8-item MMAS, MARS, and BMQ) and the outcomes SBP, DBP, and
pulse. Inspection of the results showed that BMQ scale scores were dominant with significant
and very significant correlations to SBP, DBP and pulse outcomes. The significant and very

significant results from this analysis are displayed in Tables 3.22 and 3.23 (see asterisks).
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Table 3.22. Significant and very significant results from Spearman correlations for the cohort (n=153). A Spearman
correlation was performed with the scores from the adherence screening questionnaires and the SBP, DBP and pulse
outcomes (repeat measurements, last repeat measurements) at visit 0 and visit 2 respectively.

[ Cohort (n=153)

Repeat
measurements
Adherence screen Visit 0 Spearman’s rho p value n
8-item MMAS' DBP 0.177 0.033 153
BMQ Necessity
scale DBP -0.22° 0.006 153
BMQ Necessity
scale Pulse 0.19” 0.018 153
BMQ Concerns
scale DBP 0.22" 0.005 153
BMQ Overuse
scale SBP 0.26 0.001 153
BMQ Overuse
scale DBP 0.23" 0.005 153
Repeat
measurements
Adherence screen Visit 2 Spearman’s rho p value n
8-item MMAS' SBP 0.17" 0.036 147
Last repeat
measurement
Adherence screen Visit 0 Spearman’s rho p value n
MARS score DBP 0.16" 0.048 153
MARS adjusted
mean score DBP -0.16” 0.048 153
BMQ Necessity
scale DBP -0.19" 0.016 153
BMQ Necessity
scale Pulse 0.19" 0.022 153
BMQ Concerns
scale DBP 0.23 0.005 153
BMQ Overuse
scale SBP 0.28" <0.001 153
BMQ Overuse
scale DBP 0.24 0.003 153
BMQ Harm scale SBP 0.16" 0.043 153
Last repeat
measurement
Adherence screen Visit 2 Spearman’s rho p value n
8-item MMAS' SBP 0.19” 0.022 147

*=statistically significant at the 0.01 level (2-tailed) **=statistically significant at the 0.05 level (2-tailed)
Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license agreement is available
from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of Community Health Sciences, UCLA School of

Public Health, 650 Charles E. Young Drive South, Los Angeles, CA 90095-1772.
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Table 3.23. Statistically significant results from Spearman correlations for adherence subgroups A (n=62) and U (n=59).
A Spearman correlation was performed with the scores from the adherence screening questionnaires and the SBP, DBP
and pulse outcomes (repeat measurements, last repeat measurements) at visit 0 and visit 2 respectively.

[ A'subgroup (n=62) |

Repeat
measurements
Adherence screen Visit 0 Spearman’s rho p value n
BMQ Concerns
scale DBP 0.29" 0.023 62
BMQ Concerns
scale Pulse -0.35" 0.005 62
Last repeat
Adherence screen measurement Visit 0 Spearman’s rho p value n
BMQ Concerns
scale DBP 0.26™ 0.043 62
BMQ Concerns
scale Pulse -0.36" 0.004 62
[ U subgroup (n=59) |
Repeat
measurements
Adherence screen Visit 0 Spearman’s rho p value n
BMQ Necessity
scale SBP -0.34" 0.008 59
BMQ Overuse
scale DBP 0317 0.017 59
Last repeat
measurement
Adherence screen Visit 0 Spearman’s rho p value n
BMQ Necessity
scale SBP -0.36" 0.005 59
BMQ Concerns
scale DBP 0.29" 0.028 59
BMQ Overuse
scale DBP 0.34" 0.008 59

*=statistically significant at the 0.01 level (2-tailed) **=statistically significant at the 0.05 level (2-tailed)
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3.3.10 Multivariate analysis of variance (MANOVA)

Post-hoc analysis with Tukey’s HSD and Bonferroni showed significantly higher SBP
(p<0.05) in IT subgroup compared to subgroups A or U. The post-hoc analysis also showed
patients who received interventions C+I had significantly higher SBP (p<0.05) in comparison

to patients receiving either of the interventions I or C+I+R (Table 3.24).

Table 3.24. Post-hoc analysis for MANOVA at visit 2. The post-hoc analysis with Tukey’s HSD and Bonferroni showed
a significantly higher SBP (p<0.05) in II subgroup compared to A and U subgroups. Patients who received interventions
C+I had significantly higher SBP (p<0.05) compared to patients receiving interventions I or C+I+R.

Post-hoc analysis
(Tukey’s HSD)

Mean difference in visit

adherence subgroups 2 SBP (mmHg) Standard error p value
Subgroup II - Subgroup A 15 5 0.030
Subgroup II - Subgroup U 16 5 0.016
Post-hoc analysis
(Bonferroni) adherence Mean difference in visit
subgroups 2 SBP (mmHg) Standard error p value
Subgroup II - Subgroup A 15 5 0.040
Subgroup II - Subgroup U 16 5 0.020
Post-hoc analysis
(Tukey’s HSD) Mean difference in visit
interventions 2 SBP (mmHg) Standard error p value
Interventions C+I -
Interventions I 8 3 0.047
Interventions C+I -
Interventions C+I+R 9 3 0.020
Post-hoc analysis
(Bonferroni) Mean difference in visit
interventions 2 SBP (mmHg) Standard error p value
Interventions C+I -
Interventions C+I+R 9 3 0.022
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3.3.11 Multivariate analysis of covariance (MANCOVA)

Post-hoc analysis with Bonferroni adjustment showed significantly higher DBP (p<0.05) in II
subgroup compared to subgroup IR and U when having monotherapy/polypharmacy as a

covariate (Table 3.25).

Table 3.25. Post-hoc analysis with monotherapy/polypharmacy as a covariate. The post-hoc analysis with Bonferroni
adjustment showed a significantly higher DBP (p<0.05) in II subgroup compared to subgroup IR and U.

Post-hoc analysis

(Bonferroni) adherence Mean difference in visit
subgroups 2 DBP (mmHg) Standard error p value
Subgroup II - Subgroup IR
and U 24 8 0.040
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3.4 Discussion

3.4.1 Screening of antihypertensive medication adherence and blood pressure (BP)
assessment of community pharmacy hypertensive patients

The present pilot study sought to I) assess the feasibility of performing adherence screening in
community pharmacy hypertensive patients, II) to deliver community pharmacist-led
interventions targeting adherence status according to adherence subgroups to optimise blood
pressure (BP) and III) establish (a) any issues with the adherence screen (b) any indications of
outcomes from the allocated interventions (¢) any indication if certain interventions were

detrimental.

This pilot study shows potential value in screening antihypertensive adherence in community
pharmacy. Patients can be categorized into different adherence subgroups. In addition, the
present study indicates that generic interventions might not suit all patients. Certain adherence
subgroups appear to react negatively to the pharmaceutical interventions used, possibly with

detrimental outcomes on adherence and their blood pressure control.

The power calculation should be interpreted in the light of the present study is a feasibility
study. Despite some subgroups not reaching the 25-patient target, the target number of
patients was achieved for the A and U subgroups. Results from the present study show that
there exist subgroups which are more definitive than others. This is reflected by the number of
patients in each subgroup. The A (n=62), II (n=13), U (n=59) subgroups all appear to be
discrete groupings. By contrast, the IR subgroup (n=0) appears not to be discrete. In addition,
there is a cross-over between subgroups A and IR (n=4), A and II (n=5), IR and U (n=2), 11
and U (n=2). The subgroups with the smaller numbers of patients appear to be the more

problematic groups. Intuitively, the smaller subgroups consist of patients with more issues,
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e.g. patients who may worry about their medicines and those patients who change their views.
The findings from this study indicate that patients who appear to conform to specific
adherence sub-type groups are likely to require personalised interventions to facilitate the
enhancement of their adherence. It is likely that these interventions will differ depending on
the subgroup attribution. However, the exact nature of the optimal intervention requires

further confirmation studies.

Tracking results of the changes in SBP and DBP across adherence subgroups results often
deviate from the clinically acceptable -10 to +10 mmHg band, exhibiting more extreme
changes as indicators of patient adherence worsen. This confirms that poor medication

adherence results in unsatisfactory blood pressure control in the present pilot study.

3.4.2 Patients requesting for blood pressure (BP) and pulse measurement at visit 1

BP and pulse measurement at visit 1 demonstrates the importance of the community
pharmacist as a provider of information and extended clinical services in healthcare, i.e. a
clinician with the competence of performing hands-on examinations and making clinical
decisions. The present study also demonstrates examples of patients requesting a hands-on

physical examination involving diagnostics from community pharmacists.

3.4.3 Blood pressure (BP) outcome in the cohort

The mean age of the patients in the study cohort was 66 years, an age group with high SBP
probably resulting at least in part from arterial stiffness increasing with age. The obtained
statistical significant SBP change between visit 0 and 2 is clinically meaningful as SBP is the

most important BP marker regarding cardiovascular risk (Kaplan et al., 2015; Warrell, 2010).
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Elevated SBP has a larger effect on angina, myocardial infarction, and peripheral arterial
disease. However, compared to SBP, an elevated DBP has a stronger effect on abdominal

aortic aneurysm (Rapsomaniki et al., 2014).

3.4.4 Blood pressure (BP) outcome in adherence subgroups
3.4.4.1 Adherent (A) subgroup (n=62)

Patients in subgroup A generally exhibited blood pressure change between -10 to +10 mmHg
over the study period and therefore appear to be adherent: their adequate blood pressure
control reflecting the use of antihypertensive medication in an appropriate, stable manner.
However, the present study results indicate that targeted pharmacist intervention may produce
some additional benefits in blood pressure control even in this adherent group. A significant
number of patients in the A subgroup exhibited optimal blood pressure control. However,
there was a significant level of noise in the blood pressure data. The variance in BP readings
in the A subgroup could possibly be explained if some patients have deliberately manipulated
their responses in assessments of their attitudes towards adherence, which is a known

limitation of self-reported adherence screening (Wiffen et al., 2012).

3.4.4.2 Intentional non-adherent rational (IR) subgroup (n=0)

The IR subgroup did not appear to be a discrete grouping making it appropriate to consider
possible flaws in the adherence subgroup categorization. The adherence screening
questionnaires may not accurately assess these patients. However, another explanation is that

pharmacological management is generally adequate in the patient cohort.
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It is postulated that in an efficient healthcare system, the extent of any IR subgroup would be
low: findings otherwise might imply poor prescribing. Almost 50% of patients discontinue
administering their antihypertensive medication during the first year of treatment (Kaplan et
al.,2015; Mancia et al., 2013). Therefore, the likelihood of identifying patients who conform
to an IR group type, from patients newly commenced on antihypertensive therapy would be
higher compared to those who have already been stabilized on antihypertensive

pharmacotherapy for a significant period.

3.4.4.3 Intentional non-adherent irrational (II) subgroup (n=13)

Patients in the intentional non-adherent irrational subgroup exhibited highly variable blood
pressure control (some worse, some better). Post-hoc analysis from MANOVA at visit 2
showed that in this subgroup there was a significantly higher SBP compared to A and U
subgroups. It is likely that II patients have a higher blood pressure, which indicates they are
probably not taking their therapy. The present pilot study may well indicate that community
pharmacist intervention in those patients with irrational beliefs about antihypertensive
medicines (the II subgroup) could reinforce such misbeliefs leading to further deterioration in

their blood pressure control.

As clinical practitioners, pharmacists need to be aware that practice interventions are not
necessarily universally good in outcome in certain subsets of the patient population. Hence,
the present pilot study indicates the proposition for targeted interventions on an individual
basis. Working on the ethical principle “primum non nocere* (first do no harm), this aspect of
improving patient adherence requires further study in terms of identifying risks associated

with pharmaceutical interventions.
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3.4.4.4 Mixed subgroups: Adherent and Intentional non-adherent rational (A and IR) (n=4);
Adherent and Intentional non-adherent irrational (A and II) (n=5); Intentional non-
adherent rational and Unintentional non-adherent (IR and U) (n=2); Intentional non-
adherent irrational and Unintentional non-adherent (I and U) (n=2)

The inconsistency in adherence subgroup allocation resulting from the application of the 8-
item MMAS, MARS and BMQ necessitated some patients being simultaneously assigned into

four different mixed adherence categories: A and IR; A and II; IR and U; IT and U.

Patients who were allocated to subgroups A and IR or A and II appeared to exhibit stable BP

control; generally, these patients were close to being fully adherent.

Subgroup IR and U showed an improvement in BP, whereas the Il and U subgroup had a
worsening in BP. A possible explanation is that the IR and U subgroup may have benefited
from the intervention. Also, it could be that the scope of IR is diminished in comparison to U
within this subgroup considering there being good therapeutics in the entire cohort. The
explanation for a worsening in BP for the II and U subgroup could possibly be traced back to
the reasoning for the BP outcome in the II subgroup. In any case, the patient numbers were
very low in the IR and U, II and U subgroups. Hence, the blood pressure results for these two

mixed adherence subgroups should be interpreted with caution.

3.4.4.5 Unintentional non-adherent (U) subgroup (n=59)

The present study indicates the potential for improvements in blood pressure control through
targeted pharmaceutical intervention in those patients appearing to be unintentionally non-
adherent. The intervention package provided to this adherence subgroup shows it may be

effective in reaching blood pressure reduction.
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3.4.5 Comparability with other studies and covariates influencing blood pressure (BP)
outcome

Comparability of study results has not been carried out since no other studies have been found
reporting similar results. Therefore, it is difficult to pinpoint definite reasons for the obtained
BP results in this pilot study. However, examining factors which determine blood pressure

variability provide a possible guidance to reasons although not being definite.

There are numerous factors that could affect blood pressure. Some patients would have
controlled BP due to being adherent to the oral antihypertensive medication therapy and good
antihypertensive therapeutics. In those patients where there is a reduction in BP, patients may,
for example, commence an exercise regimen or implement a dietary measure to reduce
sodium intake. By contrast, a BP elevation could be caused by a white-coat effect or stress
prior to or during the study visit. Moreover, in Sweden, there is a long season with a cold
climate. The fact that visit 0 and/or visit 2 could have occurred during the cold season may
have contributed to increased peripheral resistance in some patients, thereby causing a BP

elevation.

As there 1s an indication of significance to a covariate such as monotherapy/polypharmacy, a
larger study would probably show some significant issues with covariates which are of
importance in future planning of adherence research and in the therapy and assessment of
hypertension. Consequently, some of the variations in blood pressure might be explained by
factors not controlled for in the study design. Nonetheless, the results are strongly suggestive
that patients with hypertension can be routinely allocated to generic adherence subtypes in a
community pharmacy, with the intent of targeting appropriate interventions to optimize

antihypertensive medication adherence.
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It has been shown that with some disease states, increasing polypharmacy results in lower
adherence for various reasons (Anthierens ef al., 2010; Lehane and McCarthy, 2007; WHO,
2003; Volpe et al., 2010). By large, the interventions C+I+R or C+I was provided to patients
on more than two antihypertensive drugs. These patients had a worsening in BP, showing
these interventions were provided when non-adherence was present. This suggests that it may
well be medication non-adherence that causes the negative values in blood pressure. Despite
non-adherence, it should be investigated if there are pathophysiological factors contributing to
the resistant hypertensive state. This would best be done by the pharmacist referring the

patient to a specialist hypertension clinic.

3.4.6 Interventions and blood pressure (BP) outcome

The questionnaire scores from adherence screens at visit 0 and 2 strictly underpin the
hypothesis that any adherence intervention probably will not work for everybody. Besides, the
post-hoc analysis in MANOVA at visit 2 showed that to patients which interventions C+I was
delivered exhibited a worsening in blood pressure outcome. This being intuitively correct
since C+I was to a great extent delivered to the II subgroup, whereas intervention I was
targeted to the A subgroup and C+I+R to the U subgroup, suggesting there is a possibility that
reinforcement of multiple interventions in those patients who are accepting of these methods
may be the best way forward. Consequently, there are indications in the present study that in
patients who are adherent, informatics and basic reminder interventions may be suitable and
in patients who are intentionally or unintentionally non-adherent, reminders could be

effective.
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3.4.7 Variability in blood pressure (BP) and pulse results

The reflection of a significant statistical between-group difference at visit 0 and a non-
significant between-group difference at visit 2 in a pragmatic approach portrays the variability
in the BP and pulse results that are leading to flaws in the statistics which need to be

interpreted with caution.

Inspection of the numerical values of BP and pulse results at visit 0 and visit 2 display a

numerical variation. See examples 1-3 in Figures 3.32 to 3.37.
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Figure 3.32. Box-and-whisker plot with systoli¢ blood pressure (ImmHg) based on repeat measurements at visit 0 and
visit 2 for adherence subgroup A.
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Figure 3.33. Box-and-whisker plot with systolic blood pressure (mmHg) based on repeat measurements at visit 0 and

visit 2 for adherence subgroup A and IR.
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Figures 3.32 and 3.33 show the SBP levels for A and A and IR subgroups at visit 0 and visit 2
respectively. Arrows initiating from box number 1 point at the SBP levels at visit 0 and visit 2
for each of these two adherence subgroups. It is seen a higher SBP level for A subgroup both

at visit 0 and visit 2 in comparison to the SBP levels for subgroup A and IR.
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Figure 3.35. Box-and-whisker plot with diastolic blood pressure (mmHg) based on repeat measurements at visit 0 and

visit 2 for adherence subgroup A and II.
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Figures 3.34 and 3.35 show the DBP levels for II and A and II subgroups at visit 0 and visit 2
respectively. Arrows initiating from box number 1 point at the DBP levels at visit 0 and visit
2 for each of these two adherence subgroups. It is seen a higher DBP level for II subgroup

both at visit 0 and visit 2 in comparison to the DBP levels for subgroup A and II.
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Figures 3.36 and 3.37 show the pulse levels for A and A and II subgroups at visit 0 and visit 2
respectively. Arrows initiating from box number 1 point at the pulse levels at visit 0 and visit
2 for each of these two adherence subgroups. It is seen a higher pulse level for A subgroup at

both visit 0 and visit 2 compared to pulse levels for subgroup A and II.

Although a pragmatic statistic approach has been employed, this does not match up to a
situation when some subgroups relative to other subgroups at visit 0 would have higher levels
of BP and pulse resulting in a larger magnitude of BP and pulse change relative to other
subgroups once reaching visit 2 due to all adherence subgroups ending up at the same BP and

pulse level at visit 2.

3.4.8 Limitations

First, this pilot study was a relatively modest size study in a single community pharmacy. It
was too small to accommodate the constraints of the statistical methods employed. However,
evidence from this small study shows that within the constraints of the statistical tests there
are some significant findings. In a larger study, this would maybe show some larger issues
with adherence and the major cardiovascular parameters. Thus, it is possible that a larger
study allowing discrimination of larger numbers of patients in each adherence subgroup
would show significant differences in important cardiovascular parameters relevant to

hypertension.

Secondly, the questionnaires used for the adherence screens were used outside of their
validation, i.e. how they are supposed to be used. Since there was no proper correlation
between the questionnaires scores from the adherence screens and the blood pressure

outcomes, it is not the fault of the questionnaires. Rather, it must do with the way the
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questionnaires were employed in the study. The questionnaires were merely used as tools to
categorize patients in adherence subgroups and not used in their strictest sense as adherence
screens. There was no validation of the thresholds of questionnaire scores in this study. Each
of the questionnaires used in adherence screens in this study has been validated previously,

but only for evaluation of adherence to a single agent.

Thirdly, there is a potential limitation in that a patient may respond differently to a general
adherence scale when applied to a specific pathological condition. However, it has been
assumed that scales developed to be non-specific for disease could be applied to hypertension.
Furthermore, the current study design did not restrict to patients receiving antihypertensive
monotherapy, rather patients were asked to consider their therapy for hypertension in general.
Besides, there was no confirmation of the patient’s diagnosis of hypertension with the
patient’s physician. It was mainly considered that the patient was on oral antihypertensive
pharmacotherapy. It is possible that patients’ attitudes to adherence might vary between

different antihypertensive drugs even though they are prescribed for the same condition.

Finally, the study pharmacist not making a full objective judgement during adherence
subgroup categorization could create a potential bias. It is also recognized that the study
pharmacist and/or patients were not blinded in the present study creating a possibility for
selection bias and a Hawthorne effect. There is a potential flaw that patients may sit between
adherence groups, which is a limitation when doing this in practice. Despite this, it informs
about the future requirement for a refinement of the allocation process to simplify this process

for use in community pharmacy practice.
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3.4.9 Restrictions on the use of pharmacy refill data

The intention was to calculate pharmacy refill data from pill count and an electronic
dispensing database. It was soon clear that the pill count method did not work due to reasons
such as the patient forgetting to bring the medicine/s bottle/s to the study pharmacy during

medicine refills etc.

In the Swedish community pharmacy system, the study pharmacist could have collected
pharmacy refill data from the Swedish electronic dispensing database
Ldkemedelsforteckningen. If it was done, MPR would have shown or not shown an interesting
result. However, the attempt to use MPR was halted due to structural methodological reasons.
The electronic dispensing database was not feasible because the study pharmacist’s
understanding of Swedish law is that it does not permit using the data in the dispensing
database for research purposes, despite prior ethical approval and patient consent.

Nonetheless, in another healthcare system, MPR might show an interesting result.

3.4.10 Future work

To refine the methods, it would be of importance to confirm with the medical practitioner the
number of patients with a hypertension diagnosis and identify the number of patients who
visit the physician and then do not even present their prescription. In a future study, when
screening medication adherence, the effect of the total drug load of the patient should be

considered including therapies for conditions other than hypertension.

To build on this pilot study the first step is to conduct a larger comparative trial to evaluate if
targeted community pharmacist-led interventions really work. It would be necessary to test
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various combinations of interventions in different sub-types e.g. would IR subgroup benefit
from counselling to establish the nature of their rational problem and implement any
solutions. This would be done by performing a four-armed parallel randomized trial with
subdivision into study groups. There would be measures of adherence in all four study groups.
To see if the study groups behave differently the intentional non-adherent patients would be in
group A and B. Group A would receive an intervention with reminders, whereas group B
would receive an informatics type of intervention. Unintentional non-adherent patients would
belong to either group C or D. Group C would receive reminders targeting forgetfulness,

whereas group D would receive informatics.

The second step would involve a larger study to confirm the prevalence of the smaller
adherence subgroups and identify the measures to which the patients in these subgroups
would respond to. In these smaller subgroups, the patients might be really showing
significance in pathology and negative outcomes. There is at least one small, but important
group of individuals who are resistant to being adherent. However, due to the relatively small
patient cohort in the present study, the results should be treated with caution and a larger

study should be conducted.

3.5 Conclusions

The pilot study has shown that it is likely to be useful to categorize community pharmacy
hypertensive patients into adherence subgroups based on their responses to questionnaire
format adherence screens. It is feasible to deliver different intuitively designed community
pharmacist-led interventions to each adherence subgroup to optimize antihypertensive

medication adherence whilst assessing blood pressure control and changes in attitudes to
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adherence. The results from the smaller subgroups form a small, but still an important group
of patients who are problematic from an adherence perspective. The present study is

suggestive of that there are likely to be exposed significances in a larger comparative trial.
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4 General discussion
This chapter will provide a general discussion based on the studies described in chapters 2 and

3.

4.1 The research domain community pharmacy practice, hypertension,
and adherence

The current research programme was focused on community pharmacy practice in relation to
cardiovascular disease, specifically examining patients with hypertension in a community
pharmacy setting. It might be argued the systematic review presented in Chapter 2 solely
focused on studies with an outcome to optimize blood pressure, whereas the community
pharmacy-based in vivo adherence project in Chapter 3 examined the optimisation of patients’
antihypertensive adherence with the intent to optimize BP control. Indeed, the overarching
theme of the present research was not the specifics of patients’ adherence to antihypertensive
medication. Rather, the focus was aimed at ensuring that BP was improved in patients, albeit

that the participants’ primary therapy comprised antihypertensive pharmacotherapy.

Developments in pharmacy practice have promoted disease state management, i.e. not
explicitly concentrating on medicines management, as a clear focus for pharmacy
practitioners, with the patient and the illness at the centre of care. Patient adherence to
medication is often used as an outcome measure for research (Armour et al., 2008). Hence, in
the present community pharmacy studies a convenient model to use to optimize BP was
through assessment of antihypertensive medication adherence with accompanying BP

measurement.
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4.2 Research findings

4.2.1 A systematic review of pharmacist-led interventions within a community
pharmacy setting aimed at optimising blood pressure (BP) in patients undergoing
oral antihypertensive medication therapy

A systematic review was conducted (see Chapter 2) to explore the scope of the evidence-base
within the research domain of mixed-method studies. The focus was community pharmacist-

led interventions within a community pharmacy setting aimed at blood pressure optimisation

in patients undergoing oral antihypertensive medication therapy. The overall aim of the

systematic review was to explore the research area as a scoping exercise.

4.2.1.1 Findings from the systematic review

Outputs in varying quantity were derived from five selected electronic biomedical databases.
Visual interpretation of funnel plots with grey literature revealed publication bias. However,
the statistical test for funnel plot asymmetry showed the opposite. These opposing findings
highlight the subjective role of visual inspection of funnel plots. In addition, these
observations point to the possibility of reasons other than publication bias to explain funnel
plot asymmetry such as poor methodological quality, heterogeneity between studies and

chance (Higgins and Green, 2011).

4.2.1.1.1 Patients

It is highlighted in the present systematic review that patient screening should be
standardized. A standardization process could involve the creation of an algorithm in relation

to patient characteristics, screening, and recruitment. Moreover, community pharmacy
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working together with GPs has an important function in the framework to optimize adherence
(Herborg et al., 2008). Collaboration with physicians and other healthcare staff would provide
points of referral of patients to the community pharmacy. This would facilitate the foundation
on to which to build the community pharmacist’s provision of pharmaceutical care to patients.
However, it should be noted that this would be a complementary methodological approach to
self-referred patients. In addition, in those healthcare systems where clinical data sharing is

allowed, such an inter-professional collaboration would enable clinical data sharing.

4.2.1.1.2 Interventions

There is a wide spectrum of pharmaceutical interventions targeted at improving patient
adherence: this raises the problem of which interventions are effective (and in which
situations). Established interventions are often complex and appear to be delivered to patients
without consideration of individual attitudes to pharmacotherapy (Horne et al., 2001;
Hugtenburg et al., 2013; Nieuwlaat et al., 2014; Stewart et al., 2014; Stewart et al., 2015).
Currently, the evidence from the present systematic review points to community pharmacy-
based, pharmacist-led interventions lead to a positive effect, no effect or a negative effect.

Hence, it may even be detrimental to intervene in some patients.

Since the present feasibility study in Chapter 3 appears to indicate that patients could be
subgrouped according to their attitudes to adherence, there is a need for well-designed studies
which could establish the patient subgroups likely to benefit from particular intervention. In
addition, those patients who may not benefit from pharmaceutical intervention should be

identified.
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4.2.1.1.3 Comparators

In the present systematic review, there is a wide representation of the randomised controlled
trial study design with intervention and control groups. From the perspective of the risk of
bias, the RCT design provides the lowest risk. However, there are studies in the present
systematic review with a before-and-after comparison resulting in increased risk of bias
(Khan et al., 2011; Wiffen et al., 2012). Indeed, there also exist evaluations of outcomes in
patient subgroups, which is a starter to recognizing the individual patient approach to

pharmaceutical interventions.

4.2.1.1.4 Outcomes

Blood pressure outcome among the studies in the present systematic review is highly variable
mirroring the variation in study design among the included studies. The present meta-analysis
shows interventions either leading to no effect or a minor positive effect on BP.

Consequently, the outcome of the meta-analysis is possible since pharmaceutical interventions
with regards to medicines usage are simplistic. As such, these interventions do not work. In
the light of this, it should be recognized that manoeuvres which community pharmacists take
with a good intention could even be detrimental to patients. In fact, the outcome from the
present meta-analysis stands in contrast to the premise of earlier research where it appears that
intervention/s produce a positive effect. Another possible explanation relating to the meta-
analytic outcome is the low quality of some studies in the present systematic review leading

to unsatisfactory results. Among the studies in the present systematic review, there is an array
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of outcomes to which researchers investigate, making it difficult to know which outcomes are

of relevance for assessing the pharmacy service.

4.2.1.1.5 Study design

Measures of consistency show heterogeneity existing between the included studies in the
present systematic review. Different study designs among the studies in the present systematic
review make the research unnecessarily complex. Moreover, the barriers on current study
designs are not represented in the evidence-base. Thus, all this calls for a requirement of
standardization of study design. Standardising the study design would mean to apply a study
design which lowers the risk of bias. This would include the study population rigorously
being defined. Moreover, it should be considered if the patient is on monotherapy or
polytherapy since the total drug load would have an impact on adherence. In addition, the
patient’s attitudes to different antihypertensive medications may vary. Study duration should
set to last at least 6 months, allowing for an optimal data collection period. Adherence
assessment would include a triangulative approach of different adherence screening tools

considering different adherence models have their own strengths and limitations.

4.2.2 A pilot study evaluating the impact of community pharmacist-led interventions to
optimize antihypertensive medicines adherence

The community pharmacy-based in vivo adherence study (see Chapter 3) sought to assess the
feasibility of screening antihypertensive medicine adherence in community pharmacy
hypertensive patients and delivering pharmacist-led interventions targeting adherence status

according to adherence subgroups to optimise blood pressure (BP). The pilot study was
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performed in a 153-ambulatory hypertensive patient population at a community pharmacy in

Uppsala, Sweden with 147 patients completing all study visits.

The study findings indicate that it is possible and beneficial to categorize patients into
different adherence subgroups, which supports the concept that generalised adherence
interventions might not suit all patients. Furthermore, the pilot study highlights the potential
value in screening antihypertensive adherence in community pharmacy. It is feasible to

perform this service in a community pharmacy.

In some adherence subgroups identified in the present study, certain targeted interventions
appear to optimize BP when compared to other interventions. For example, pharmaceutical
interventions involving memory aids or reminders appear to be particularly effective in those
patients exhibiting an unintentional attitude towards their non-adherence. By contrast, there
was some indication that patients in certain adherence subgroups react negatively to
pharmaceutical interventions possibly with detrimental outcomes on adherence and their
blood pressure control. Using reminder interventions in those exhibiting intentional, irrational
attitudes to non-adherence could well reinforce negative perceptions of medicines usage

exacerbating the avoidance of prescribed medication use.

4.2.2.1 Blood pressure (BP) outcomes
4.2.2.1.1 Cohort (n=153)

There was a statistically significant SBP reduction between visit 0 and visit 2 in the cohort.
This outcome is of clinical importance since it is highlighted SBP is a marker connected to
cardiovascular risk, but it is also shown that an elevated SBP has a larger effect on angina,

myocardial infarction, and peripheral arterial disease. By contrast, an elevated DBP has a
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stronger connection to abdominal aortic aneurysm (Kaplan et al., 2015; Rapsomaniki et al.,

2014; Warrell, 2010).

4.2.2.1.2 Adherent subgroup (A) (n=62)

Patients in subgroup A had a stable blood pressure control although showing administration
of antihypertensive medicines in a stable manner. The results indicate the intervention
resulted in additional benefit for this subgroup. There is noise in the BP data, possibly
indicating that some patients may not have given accurate indications of their attitudes to
adherence, which is a known limitation of self-reported adherence (Wiffen et al., 2012).
Patients in this subgroup are unlikely to be at risk unless contrary clinical evidence is

obtained.

4.2.2.1.3 Intentional non-adherent rational (IR) subgroup (n=0)

There was no IR subgroup existing alone which raises two possible explanations: I) there
either may be a flaw in the adherence subgroup categorization and/or II) there is good

therapeutics in the entire cohort.

4.2.2.1.4 Intentional non-adherent irrational (II) subgroup (n=13)

The II subgroup had highly variable BP control. In addition, post-hoc analysis from
MANOVA at visit 2 showed a significantly higher SBP compared to A and U subgroups.
Therefore, it is intuitive that those patients having higher BP are not using their
antihypertensive medication optimally. Hence, pharmacists should be aware that delivering
interventions to patients with irrational beliefs may strengthen the position of their beliefs,

resulting in worsened BP control.
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4.2.2.1.5 Mixed subgroups: Adherent and Intentional non-adherent rational (A and IR) (n=4);
Adherent and Intentional non-adherent irrational (A and II) (n=5); Intentional non-
adherent rational and Unintentional non-adherent (IR and U) (n=2); Intentional non-
adherent irrational and Unintentional non-adherent (I and U) (n=2)
There was inconsistency in the allocation process resulting from the application of 8-item
MMAS, MARS and BMQ. Thus, patients were categorized in mixed adherence subgroups A
and IR; A and II; IR and U; II and U. Patients in the A and IR; A and II subgroups had stable
BP control considering these patients were almost fully adherent. Subgroup IR and U showed
an improvement in BP possibly showing a beneficial effect of the intervention. Another
possible explanation is the scope of IR being low compared to U since there may be good
therapeutic control in the cohort. The II and U subgroup showed a worsening in BP control,
possibly owing to the II portion of this mixed subgroup. The patient numbers in the IR and U;

IT and U subgroups were very low. Consequently, the results for these two subgroups should

be treated with caution.

4.2.2.1.6 Unintentional non-adherent (U) subgroup (n=59)

BP improvements for the U subgroup was achieved showing the intervention package may be

effective in reaching BP reductions for this subgroup.

4.3 Implications for the profession, practice, and policy

Accessibility of the community pharmacy and pharmacist to the public potentially constitutes
a positive environment for disease management programmes. Being a complementary
function to the general practitioner, the pharmacist can assist in the management of

hypertension (WHO, 2005).
220



The community pharmacy-based in vivo project in Chapter 3 has highlighted the feasibility of

conducting a pharmacist-led, community pharmacy-based hypertension service.

The findings from the present feasibility study suggest that patients should not receive generic
interventions irrespective of their adherence status. Hence, the findings stand in direct contrast
to the interventional approach included in the RCT investigating the effectiveness of the New
Medicines Service (NMS) in England. The NMS is a community pharmacy service in
England provided to patients prescribed a new medication for a chronic condition. To
participate in the service, patients can be self-referred, referred by their prescriber or
identified by the community pharmacist. The intervention being face-to-face or telephone
consultation with the patient one to two weeks after including the patient into the service. A
follow-up consultation is held two to three weeks after the initial consultation. During the
consultation, drug-related problems the patient is experiencing will be resolved. Referral to
the prescriber may done if required (Elliott et al., 2014; Elliott et al., 2016). However, the
intervention in the NMS is generic in nature and does not consider that patients have

individual attitudes to adherence.

The systematic review in Chapter 2 has examined the patient screening process, to establish
which patients are likely to benefit from the community pharmacy service. The present study
has investigated the contribution of the community pharmacist in hypertension management
being suggestive of pharmacist-led interventions leading to highly variable outcomes being
positive, negative or no effect. Again, this indicates that generic pharmacist-led interventions
cannot be delivered to ambulatory hypertensive patients in a community pharmacy. Thus,
beginning to look at groups of patients for individual interactions with interventions is the

proper way to go forward.
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Indeed, the community pharmacy-based in vivo adherence project suggests a way forward to
categorize patients into adherence subgroups based on their adherence status assessed through
a set of adherence screening questionnaires whilst assessing BP and pulse. Consequently, it
appears that the community pharmacist could direct the pharmacy service to those patients
who are in greatest need of interventions. In addition, there is an indication that some
pharmaceutical interventions could be avoided where they might be detrimental to certain

patients.

Notwithstanding the above, the research base needs to be expanded to obtain definitive results
on which to base practice and policy. This would enhance the possibility of extending the role
of the community pharmacist to patient-centred hypertension care and make the community
pharmacy a hub for hypertension management being a complementary approach to the
physician. A standardization of processes relating to the delivery of community pharmacy

services in patients with hypertension is required.

As suggested by Mancia and co-workers, a team-based approach may be the best way forward
for hypertension management (Mancia et al., 2013). A different perspective has been taken in
the present studies. In fact, the system for hypertension management suggested here could be
a point were “at risk” hypertensive patients are referred to by physicians and other healthcare
staff. Collaboration with the physician would enable the confirmation of the hypertension
diagnosis and other clinical data. However, at present, when a pharmacist needs to obtain
clinical data, this is often hampered owing to legal aspects, links between professions and
healthcare system factors (Farris et al., 2005; Mansoor et al., 2015). Efforts should be put into

investigating solutions to overcoming these challenges. Information for the pharmacist to

222



obtain during assessment consist of patient data, disease data and drug data (Cipolle et al.,

2012).

For the delivery of pharmaceutical care in pharmacy practice, it requires a management
system which embraces logistics, evaluation and financial aspects, e.g. adequate number of
competent pharmacists and pharmacy staff, private or semi-private space, availability of
literature, a management system to schedule appointments and documenting the
pharmaceutical care (Cipolle et al., 2012; Puspitasari et al., 2015). Moreover, the location of
the pharmacy, as well as a neighbouring GP practice, increases the likelihood of

implementation of the service (Puspitasari et al., 2015).

Hence, accommodating special pharmacists on appointment to fully take on the role of
patient-centred pharmaceutical care is mandatory. The level of community pharmacist
competency is a relevant parameter to ensure delivery of quality pharmaceutical care. In
addition, it is of importance to establish the working role of the community pharmacist in

order not to cross the professional boundaries of other health care staff.

4.4 Limitations

4.4.1 Systematic review

During the screening process, the databases retrieved some interesting studies (Amariles et
al., 2012; Blenkinsopp et al., 2000). However, these studies did not meet the systematic

review inclusion criteria.
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A draw-back in some studies is that they did not report data for inclusion in the meta-analysis
or assessing publication bias. It was not always successful to reach study authors to obtain

data even though the contact information was available.

The application of the EPOC study design criteria was affected by the mixed-methods
approach. However, the studies which did not conform to the EPOC study design criteria
were marked in the results section in Chapter 2. Even though the systematic review employed
a mixed-methods approach, it is considered not to have any impact on the quantitative and

qualitative outputs.

4.4.2 Community pharmacy-based in vivo adherence project

This was a small-scale study, though a large-scale from the perspective of this pilot study
being conducted by an independent single researcher in a single community pharmacy. Thus,
there was no expectation to obtain fully definitive results. However, the results are highly
suggestive of there being groups of patients who are resistant to therapy/intervention and there
being variability within a specific adherence subgroup. Therefore, this pilot study provides an

intimation of points were the likely success will be.

For the community pharmacy-based in vivo adherence project, a pragmatic approach to the
statistical analysis was sought. However, this was not always feasible and the results were

interpreted in the light of those constraints.

4.4.2.1 Non-pharmacological interventions

It is recognized that non-pharmacological interventions such as recommending physical

activity and restricting sodium in the diet can be valuable and have a pronounced effect on BP
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(Mancia et al., 2013; Nadar and Lip, 2009; Warrell et al., 2010). In the community pharmacy-
based in vivo adherence project, non-pharmacological interventions were not measured
relating to performing or following any of those kinds of interventions. It was not considered
if the patient initiated or halted any non-pharmacologic intervention and any potential impact
it could have on BP. In addition, there was no measurement included on any change in

following non-pharmacologic interventions.

There is no strong evidence in the pilot study to suggest that patients were changing their
behaviour relating to non-pharmacologic interventions during the study. Consequently, there
is not much reason to believe changes in non-pharmacological behaviour had any impact on

BP readings.

4.4.2.2 Challenges encountered during the research endeavor

There was no real issue in recruiting patients for the pilot study. Besides, there was a low
amount of patient drop-outs. This shows there is a public interest for community pharmacy-
based, pharmacist-led services. Working collaboratively between the UK and Sweden
unmasked some unexpected challenges, as community pharmacy regulations and operating
systems somewhat differ between these countries. This led to some redesign of the planned
research methods and data collection: differences between ethical permissions and patient
data management systems were of most significance in necessitating these modifications.
Nonetheless, pharmaceutical research such as the community pharmacy-based in vivo
adherence project has been able to utilize a shared experience and knowledge to promote the

advancement of pharmaceutical care to improve BP in patients with hypertension.
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As the endorsed definition of pharmaceutical care includes improved quality of life, neither an
assessment of the quality of life aspect or a pharmacoeconomic evaluation was conducted in
the community pharmacy-based in vivo project (Hepler and Strand, 1990). Also, the project
did not follow the research proposal on a setup with monotherapy or polypharmacy groups.
The reason for this was not being able to frame these outcome measures within the authentic
practice situation, considering that all research was carried out by a single researcher in a
single community pharmacy. In addition, MPR was not used due to the understanding of the
Swedish law that does not permit collection of MPR data in pharmacy practice. Moreover, the
adherence screening questionnaires were not used as adherence measurement tools to measure
adherence, rather to allocate patients into adherence subgroups. Despite this, the project went

along meeting all the other stated aims and objectives.

4.4.2.3 Study design

The gold standard in clinical research is to conduct a blinded randomized controlled trial.
However, as the community pharmacy-based in vivo adherence project employed a before-
and after study design with a single researcher in a single community pharmacyi, it is difficult
to know how to conduct a blinded trial as there are different elements to different patients by
default. In addition, in a community population, there is always the risk of contamination in
the study by a patient receiving one type of intervention talking to another patient receiving

another type of intervention.

It is acknowledged, in terms of bias, that there are potentially more reliable, less risk
methodological approaches. However, since this was a pilot study being conducted by a

single researcher in a single community pharmacy with a defined patient population, the
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before-and-after design was deemed to be the most robust as each patient was their own
control. There is a possibility of risk of bias from the perspective of the single
investigator/assessor. However, the psychosocial way to influence the risk on BP readings and

questionnaire responses is judged not to have any larger impact on the results.

4.4.2.4 Interventions and persistence in blood pressure (BP) control

The present pilot study did not incorporate a study design which enabled to explore the
persistence of effect caused by the interventions. This requires a different study over a longer
period to investigate such an effect. It was not feasible to carry out such a long study within
the specified time frame. Consequently, it is not known if these types of interventions lead to

persistence in effect.

A pharmacist is likely to see a hypertensive patient more often than a general practitioner as
they collect refills of their medication. Intuitively, any kind of intervention involving regular
reminders and interaction with the community pharmacy is likely to give persistent and
beneficial effects. However, providing the patient with education does not cause a persistent
effect on behaviours surrounding medicines administration (Lee ef al., 2006). A systematic
review by Conn and co-workers, 2016 provided an assessment of studies with adherence
interventions in adult patients with adherence issues. The authors conclude face-to-face
interventions being important as well as connecting medication-taking with routines and
reminders. The latter is more likely to produce a persistent effect since it is a continuous
intervention in comparison to when a patient receives education, which is provided at a single
time point or within a set time frame (Conn ef al., 2016). In contrast, there is an intimation in

the present pilot study there being a certain subgroup where it might be detrimental to be
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persistent in reminders and such an approach may reinforce the incorrect views in those

patients who do not respond well to traditional medications and interventions.

4.5 Future directions

4.5.1 General considerations

As suggested in Chapter 3, a first step is to conduct a larger comparative trial to evaluate if
targeted community pharmacist-led interventions really work. It would be necessary to test
various combinations of interventions in different adherence subgroups. The systematic
review and community pharmacy-based in vivo adherence project indicate the possibility of
negative outcome arising from pharmacist-led interventions. There is an indication of at least
one resistant patient subgroup to pharmacist-led interventions. Thus, caution with pharmacist-
led interventions to a certain subset of patients. A future study should establish the prevalence
of these patient subgroups and a decision pathway on how to proceed with treating these
patients. Some patients may require referral to specialist hypertension care. There is a definite
possibility to gear up towards a longer study duration with improved study design such as the
application of RCT trials and conducting larger multi-centre studies to provide definite
evidence for the community pharmacy-based service. This would possibly throw light on the
methodological deviations occurring in the community pharmacy-based in vivo adherence

project and pave the way for refinement of the methods.

In addition, further future work would include:

¢ (Going forward to evaluate the interventions in each adherence subgroup
relating to effect and persistence in effect bearing in mind any subgroup being
resistant to pharmaceutical interventions which could reinforce the incorrect

views of the patients.
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Antihypertensive medicines adherence would be interesting to investigate as an
outcome measure. In those healthcare systems where it is allowed to go
forward with MPR, it would be of interest to explore this outcome looking at

MPR at different time points.

Consider a study design with data collection through a triangulated
methodological approach which manifests the data collection from different

perspectives possibly creating more robust data.

A collaborative approach with GPs and other healthcare staff should be sought.
Not all same health-systems have the same attitudes on physician and
community pharmacy interactions. However, there is a huge opportunity for
community pharmacists to take on these clinical pharmacy roles in situations
where the setting is such not being feasible to provide sufficient physicians or
where physicians claim to be underfunded and overworked. Therefore, this
study has shown that it is physically and technically possible that patients can
be monitored in the community pharmacy. In a future study, it would be
interesting to investigate if the methods used in this pilot study could equally

be applied to the management of other disease states.

The working role of the community pharmacist in the light of a changing

professional role should be defined, not crossing the borders of the other
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healthcare professions which could lead to an acceptance of the extended

pharmacist role by other healthcare staff.

e To embrace the concept of pharmaceutical care, quality of life as an outcome

measure should be included and assessed.

e Further investigation into the aspect of pharmacist prescribing as an
interventional element. In a randomized controlled trial conducted by Tsuyuki
and co-workers, 2015, in community pharmacies, hospitals and primary care
teams in Alberta, Canada, the impact of pharmacist prescribing on BP control
was investigated in patients 18 years and above. The results were a clinically
and statistically significant effect of pharmacist prescribing on BP control

(Tsuyuki et al., 2015).

e Pharmacists, professional pharmacist organizations, other healthcare staff and
governments should through communication make the community pharmacy

services known to the public.

4.5.2 Financing pharmaceutical care service in community pharmacy

Pharmacy services are moving into being a part of both the professional practice as well as the
business model (Moullin et al., 2013). Payers of the service will tend to look at the benefit of
a safe and rational use of medicines (Cipolle ef al., 2012). However, payment for service in

the community pharmacy has not been taken forward to the larger arena. For example, in
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Australia, an agreement between the professional organization for community pharmacists
and the government has resulted in remuneration for pharmaceutical services in community
pharmacy. However, the community pharmacy is required to meet certain criteria to receive

this payment (Puspitasari et al., 2015).

In community pharmacy, the cost of dispensing prescription medicines is declining (Cipolle et
al., 2012; Puspitasari et al., 2015). This results in a larger amount of prescriptions required to
be filled to gain profit in the pharmacy business. As such, interventions aimed at the time of
refill may not produce the best results and distort the prescription-handling process (Cipolle et

al., 2012).

There is a call for pharmacoeconomic evaluations to provide evidence on the cost-
effectiveness of interventions relating to hypertension (Santschi ef al., 2015). Evaluations
such as these would possibly increase the likelihood of securing funding for future studies and
reimbursement for community pharmacy implementation of the service. Reimbursement and
cost for the service are the responsibilities of the governments, health insurance companies,
pharmacists, researchers, pharmacy companies and patients (Hourihan ef al., 2003; Maher et
al., 2014). For the pharmacy service to be successful, there should be a minimum requirement

of delivering pharmaceutical care to 10-15 patients a day (Cipolle et al., 2012).

4.6 Conclusion

Tying together the systematic review and the community pharmacy-based in vivo project
results in a joint effort for an opportunistic role for the community pharmacist to bring
together a service intended to optimize patients’ BP. There are challenges along the way,

though future studies have the possibility to influence the evidence-base which will form the
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basis to include the fully developed pharmaceutical care service into practice and policy.

Regarding this, this thesis has established:

It is feasible for ambulatory hypertension patients to attend a community
pharmacy-based hypertension management program with pharmacist-led

interventions aimed at optimizing BP.

There is a possibility in a community pharmacy to deliver targeted pharmacist-
led interventions tailored to the patient’s adherence status, although bearing in
mind for certain patients, pharmaceutical interventions may have a detrimental
effect. As such, there is a need to establish the subgroups which need or do not

need the pharmaceutical intervention package.

A collaborative approach with GP’s and other healthcare staff should be
sought as a point of referral of “at risk” patients to benefit from the pharmacy
service as well as for clinical data sharing for the benefit of optimizing the

hypertension therapy of the patient.

A multi-centre randomized controlled trial with the utilization of adherence
screening tools through a triangulated approach to categorizing patients into
adherence subgroups together with an interventional approach individually
tailored to the patient’s adherence status would be the next step to build upon

the research conducted in this thesis.
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S Appendices

5.1 Systematic review protocol

Research question: What is the scope of pharmacist-led interventions within a community

pharmacy setting aimed at optimising blood pressure?

Aim: To perform a systematic literature review to identify and evaluate studies aimed at

blood pressure optimisation in patients undergoing oral antihypertensive medication therapy.

Process
e Study population:
Patients 18 years and above, undergoing treatment with at least one oral antihypertensive

medicine, community pharmacy setting, no language restrictions on obtained papers

Study design: Mixed-methods design

Interventions: Interventions in a community pharmacy aimed at blood pressure
optimisation

e Search terms and key words (MESH):

1. pharmacists hypertension antihypertensive agents medication adherence pharmacies
intervention studies pharmaceutical care
2. pharmacists antihypertensive agents intervention studies medication adherence

pharmaceutical care
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3. pharmacies hypertension intervention studies medication adherence pharmaceutical

care

4. pharmacies antihypertensive agents intervention studies medication adherence

pharmaceutical care

5. pharmacists hypertension medication adherence pharmaceutical care

6. pharmacists antihypertensive agents medication adherence pharmaceutical care

7. pharmacies hypertension medication adherence pharmaceutical care

o0

. pharmacies antihypertensive agents medication adherence pharmaceutical care

e Appropriate databases

PubMed, Embase, Medline, Cinahl, Cochrane Database

Grey literature was searched using LexisNexis, Web of Science and Google.

e Study outcome measures

Interventions leading to blood pressure optimisation
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5.2 R Code for testing of funnel plot asymmetry based on odds ratio as an
effect estimate of systolic blood pressure (SBP) and diastolic blood

pressure (DBP) as a combined outcome

#loading the meta package

> library(meta)

Loading 'meta’ package (version 4.4-1).

#importing data from RevMan 5

> hypertension<-read.rm5("hypertension.csv", numbers.in.labels=FALSE)

#calculating arscine test

> hyper <- metabin(event.e, n.e, event.c, n.c, data=hypertension, sm="ASD")

#testing for funnel plot asymmetry

> metabias(hyper, method.bias="mm")

Linear regression test of funnel plot asymmetry (methods of moment)

data: hyper
t=2.8174, df =9, p-value = 0.02013
alternative hypothesis: asymmetry in funnel plot
sample estimates:
bias se.bias  slope

1.78580484 0.63384252 0.08530217

235



" ISUYSIH, 40 ,Ys1 Mo, Jo Juswaspn( JiwJad 03 UOIFBWLIOUI JUBIDIYNSU] :JUSWIWOD N 40

(pa1oads-aud asoya uipnioul) sswod3no pajdadxs ||e papnjoul Jodau paysiignd ayl Jespd st 1l Ing ‘O|qe|ieAe 10U [020104d Apnis :Juswwo) 1 uS

‘ejep Suissiw Joy
SuUOSeal pue Y}m }jeap sem elep Suissiu MOY UO UOIIew.IOul ON :Juawwo) , ‘poliad Apnis ayi Sunp dn-moj|oy) |ealnadew.eyd 1o [e21paW 0} 150| dJam sjuaied YH vaol
10J3u02 9Al4,, ,'poliad Apnis ay3 Sulinp dn-moj|oy} |ed1znadew.eyd Jo [ealpaw 03 350| sem juaiied Apnis ou ‘passiw aiam syuawiuiodde y3noyy usan3, :sa10nn

‘panodad Jou Sulpullg JUsWWO) uN vog

‘paniodal Jou Sulpullg :UaWIWO) un ddg

'3U0p 10U Ajgeqoud :JUaWWo) " "aPISINO parow sjualjed Apnis ayl JO AUO UAYM G O} 0§ WO padnpal sem Apnis ayi ul syuaiied jo Jaquinu
12101 9y 1ySiam ul Jaineay spunod GT Ajrewixoidde aiam syuaied Apnis,, ,'S211S1IR10BIRYD UOISURYIRdAY JO [9A3] pue ‘adel ‘Xxas ‘@8e Jejiwis yIMm sdnoi8 om) HH oV
ul paynsaJ UoISIAIp siy | "dnoud Apnis ay) 01 paudisse aJam siaquinu ppo yum sjuaiied (dnoud [043u0d 2yl 03 pausisse aJam SISqUINU UIAS YLM SJudlled,, :$910nD

‘auop jou A|qeqoud :uswwo) ,,'dnoJ8 Apnis ay3) 01 paudisse aJam SIaquinu ppo Yyum

sjuaned ‘dnoJ8 |0J3u0d 9y} 03 PAUSISSE DIBM SIDQUINU UIAD Y3IM SIUIIEJ "A|9AIINIASUOD pasaquinu pue Ajaiesedas paisl| a1am sjuailed ajeway pue e, :930nD 4H o5y
juawaspn( 1oy Joddng juawaspnr Anu3z
€L6T “I0
13 Asuuayppy

‘pouasaid s1 syuowuod pue sajonb ym (Juowa3pnl 10y roddns)
JUQLUSSASSE AU} JOJ 99USPIAD Y3 pue (Juawa3pn() seiq JO YSLI JO JUSWISSISSE AY) (A1JUD) SBIq JO UOISUSWIIP Y} YILM SAIPNIS papnjour
QU UTYIIM SBIq JO JSTY “SBIQ JO YSLI FUISSIsse J0J [00 ] UOTRIOGR[[0)) SUBIYI0)) I} YIIM SIIPNIS UTYIIM JUSTUSSISSE SeIq JO STy T°S dqeL

Risk of
bias
assessment
within
studies

5.3

236



S Y3iH,, 40 ISl MOT,, 4O Juswa3pn( 1wJiad 01 UOIIBWIOJUI JUSIDIYNSU| :JUBWWOD ¥n a0
‘Aem payynads-aud ay) ul palsodad usaq aney (sawodino Asepuodas pue Asewlad) paijidads-aid s,Apnis ayi Jo ||e pue a|gejieAe [0203104d Apnis :Juswwo) Yl Ys
‘auop 10U
Ajqeqoud :3uswwo) ,,'palieA sdnoud uoljuaaIalul }SSUOWE [BEMEBIPYIIM JOJ SUOSEDY,, " [9POW JusWadeuew aseasip ayl SpJemo) 3jnsaJ 9|qeJnoAe) aiow adnpoud
pinom sisAjeue ui uoisnjoul J19yy -, ,"uosiedwod Joj e1ep UOIIUSAIS]UI 350d OU SI 943Y] SE SISA|eue |eulj SY3 Ul papn|oul 1ou aJe dn Mo||0} 01 50| SJUBIIed,, :910ND UH vaol
‘panodau jou Buipul|g :uswwo) un vod
‘panodau jou Buipul|g :uswwo) un ddg
‘auop jou Ajgeqoud :Juswwo) ,*dnoid |0J1u0) 9yl 01 JusWUIISse 1e
1uswjuloddes|p passaidxs syusied awos,, ,'yoea 01Ul PIMINIIBI SISqUWINU ||BWS Y1 03 anp g 01 A|ay1] SI SIY3 Ing uolsodwod J1ayl ul patayip sdnois ayy,, :s930N0D UH v
‘auop Ajgeqoud :3uswiwo) ,’'s1aquinu wopued jo ajgel e Suisn,, :a10nn o1 DINY|
juawaspn( Joj 1oddng juawaspnr Anu3
200t

“Ip 33 saysSnH

237



" S YSiH,, 10 )s1 Mo, 4o JuswaSpnl Jwiad 03 UOIIBWIOUI JUBIDIHNSU| :JUSWWOD) un a0
(pauoads-aud asoyy Suipn|aul) sswodino pardadxa ||e papn|aul Jodad paysiignd syl Jesjd st 3 Ing ‘9|ge|ieAe Jou |020304d Apnis :Juswwo) Yl S
‘Poy0dal
10U s3no-doup Joj pa1d3[|0d elep ‘SISAjeue 1ea4] 03 UOIIURIUI ON "dUOP 10U A|gB(OId :JUBWWO) ,"duljaseq e sdnous oMy ay) 4oy 3|qeledwod a19M S3|qeLIBA 3SaY |
‘Apnis ay3 pa1ajdwod oym asoyy pue dn-moj|oj wolj papn|axa syuaied asoys Jo sagelien ajAisayl| pue d1nadesayl ‘jeaiul)d ‘dlydesSowap ayl Usamiaq S9OUIYIP
juedliusis ou paudlsiSal 9, , “Wayl SudeIUOD Ul S3IHNJIYIP paleadal Jo asnedaq 994yl pue MaIAIa1Ul pa|NPayds [euly ayl Suissiw 10} unoy -- paddoup asam
dnoug [043u02 3y} ul sjualied USA3S *(T = U) eaJe 3y} JO INO panow juaned pue ‘(g = u) Apnis ay3 ul anjea pappe paie[aJ-yieay Aue ul ja1|aq 40 yoe| suaned ‘(g = u)
MB3IAIS1U] PBINPAYIS SUO UeY] 2J0W SUISSIW 949M UOIIENUIIUOISIP JO) suoseal ay] "Apnis ay) wouy paddoup asam dnous uorzuanialul ayy ul syuaned aal4, :s910nD un vaol
‘auop jou Ajgeqoud
:JUBWIWO) ,,° *Selq PadnNpoJIUl 9ARY PINOD SIYy| "papul|g-a|3uls Ajuo sem Apnis ay3 ‘sdnoud omy ay3 03 syualled pausdisse 3sewaeyd ydieasad ay) asnedagq,, :930nn YH vod
‘Papullq
-918uIs :uawwo) ,"Apnis ay3 4o 1ued jou 1am sasanu Jo ‘suedisAyd ‘syusied Aq apew syuswalnseaw s3uipeal ainssaud poojq ||e 3003 Isiew.eyd youeasal
9y} ‘UoIlppE U] "Selq PadNpPOoJIUl 9ARY PINOJ SIY] papul|g-a|3uls Ajuo sem Apnis ayi ‘sdnous omy ay3 031 sjuaned pausisse 1soewaeyd Yyoueasas ayy asnedaq,, 1910 un ddg
*auop jou Ajgeqoud
JUBWWO) ,'Selq PadnpoJIUl dABY P|Nod SIYy| ‘papullg-ajSuls Ajuo sem Apnis ay3 ‘sdnou8 omi ay3 03 syuaiied pausisse 1spewleyd yaeasal ay) asnedag,, :910nD uH v
*Joyine woJj asuodsal ON ‘uolesiwopuel uo sjie1ap Ajliep o1
Joyine yjm 2o3uapuodsallod |lew-3 Y3im 3dwally JUaIdins Jou Aijus uoliesauasd aouanbas 4oy 1oddng :juswwo) ,pausisse Ajwopuel auam syuaned , 930N uNn DI
juawaspn( Joj 1oddng juawaspnr Anu3
200¢ ‘p31iqo)

pup op3ipo

238



" JASH YSiH,, 40 Sl Mo, 40 JuawaSpn( HwJiad 0} UOIIBWIOUI JUBIDIHNSU| :JUSWWO) ¥n a0
‘(paoads-aud asoyy Suipnjoul) sawo1no pa1dadxa ||e papnjaul Jodau paysijgnd ayi Jes|d st 1 Ing ‘9|gejieae jou [030304d ApNis :JuBWIWO) el IS
‘sioyine Apnis Yy3m 30e3uod ysijgqeisa
0} 9|qe uaaq 10N ‘siuaiied Y319 1NJ23J 03 3|qIssod Ajuo sem 11 41 B2 JON :Juswwo) ,‘polsad Apnis ays Jo yidus| sy Joj aedidipied 03 ssauduljjimun siuaned
01 anp Aja8.e| a1am uonedidipied Jo y2e| pue uolNY “Apnis ay3 pa1ajdwod syuaned 1ySis ‘Apnis ay3 ui ajedidied o) paiadiel syuaned aaly-Alusmy sy JO,, :910ND ¥n vaol
‘panodal jou Sulpulg :3usawwo) ¥H vog
‘payiodai jou Suipullg :usaWWO) ¥H ddg
‘pasn u8isap Apnis ay3 03 anQ ‘auop 10u Ajgeqo.d :JuUsawwo) ¥H v
*auop 10u A|geqoud :Juswwo) ,'pasn sem udisap 1s931s0d-1s9104d v, :910nD ¥H DI
juawaspn( Joj 1oddng juawaspnr Anu3
€00

“Ib 13 J0]AD |

239



S YSIH,, 10 )S1 Mo, 40 uswaspn 1wiad 01 UOIIBWIOJUI JUBIDIHNSU| :JUSWIWOD) N 90
"S1JNSa1 Se poI0dal Jou UodWNsuod
|oyod|e pue ||Ag ‘pa1iodal Jou sjuaned swWodul-Mo| Joj dNoJS UOIIUBAIRIUL Y] Ul dg P3]|0J3u0d Yum siuafied uoiodoud :juswwo) ,spualied aaisualadAy
Ul 9duaJaype Sundaye SI03Ie) pue ‘Xapul ssew Apoq ‘uoirdwinsuod joyodje ‘AlAiloe [ealsAyd ‘ausiaype Juawieasl Snup ‘S|aAs| dg uo wesSoud uoluanIdul
1sieweyd e jo 1oedwi 3y sSasse 01 pa1oNpPuod sem™, ,*(668°0 = d ‘TT'T YO) Siuaned awodul-mo| 10} JuedUSIS 10U sem sdnoJd usamiaqg 9duatayld (€£0°0
=d 2°9 YO ‘%Ct "SA %69) |041U0D dg JO [9A3| auljaseq pue a8e Jojjuswisnipe Jayje dnoud |041u02 aY3 Ul 350Y1 YyUM pasedwod SH ww 06> d9Q e pue SH ww OpT>
dgS Ue Y3im paj|0J1uod dg J19yl pey dnous uoiuasiaiul ay3 ui spuaiied jo uoijuodoud saieaud Ajpuediyiudis e ‘syuanned swodul-ydiy uj, :4aded 1xa3 ||n} WOy S910ND HH HS
‘payodau Jou syno-doup Joy
Pa109]|0d e1EP ‘SISA|EUE 1BDJ} O} UOIIUIIUI ON "BUOP 10U A|(BqOId JUBWWO) ,,'S393[GNS TG Papn|oul SaSAjeu. pPalylels 3yl ‘Dwodul Ajlwey J19y3 91ed1pul 01 pasnyal
sjuaned g a0ulS,, ,"Jualled paseadap T pue ‘1S0| SeM 10BIU0D WOYM yim syuaied 9 ‘Apnis ay3 ansind 03 pasnjas oym syualied ¢ papnjoul sino-doaq,, :$910nD un vaol
‘auop A|qeqoud :1uawwo) *, SIUeISISSe YdJeasaJ papuljq Ag pawoiad sjuswainsesaw g Uo paseq 94am san|ea dg,, :910nD ol vod
‘paniodau jou spuanied Jo Sulpullg :3usWWO) *, SIUBISISSE Ydueasas papullq Ag paw.o)iad SJUaWaINSeaW g UO Paseq aJam sanjeA dg,, :91o0nn un ddg
‘auop 10u A|qeqoud ‘luswwo) ,'sisiewleyd Aq auoyd Aq pajoeiuod auam syuaiied 9|qi8ie Ajjennualod ‘Apnis ayi jo Suluuidaq ay3 Suipadaid pouad Aep-0€ ay1
Suunp juade anisuanadAyilue T 15ea| 1e paAIadal pey oym sieah 0g—8T pasde syuaned Ajiuapl 01 pawioiad sem aseqelep Asewseyd yaes Jo ulusauds, :910nn YH v
‘auop 10u Ajgeqoud
JUsWWo) ,'sdnoJs UOIIUSAIBIUI PUB |0JIUOD B} USIMIS] PaJaJIP S9|gelIeA Auew JO UOIINQLIISIP duljaseq Byl pue paziwopued Jou sem uoniejndod ay],, :910nD HH DINY|
juawaspn( Joj 1oddng juawaspnr Anu3
€00C

“p 33 10qeY)

240



" JASH Y3IH,, 40 Sl Mo, 40 JuawaBpn[ HwJiad 03 UOIIBWIOUI JUSIDIHNSU| :JUBWIWO) N a0
‘dnousd
UOIIUAJISIUI AJISUSIUI-MOT JOJ UOIIUSAIRIUI BY] JO 1ied 10U SEM SUOIIEPUSWILLOIDI JUSW1LaI1/SUoIIEpUSWWODal Isew.eyd ydnoyl uans sdnos uoluaniaiul
Avisuaqul-mo| pue Aysuaiul-ysiH yroq Joy payiodas Adessylooewseyd aaisuapiadAyinue ul sadueyd jo uosuedwo) “a4ndiy ul Ajuo ‘@Aielleu Ul pauoiuaw
j0u uosiiedwod dnouS-ulyum agueyd 4gq :uawwo) ,'dnous |7 ay3 ul T yum patedwod dnoss |H 9yl ul pappe aJam suolzedipaw aAlIsuapadAyiaue ajelsedas
aulu-Ajuam] ‘paseasdul Jo pappe uonedipaw alsusuadAynue pey dnoud 7 9y ul syusiied 9T ‘Aj9sIaAu0) ‘paseasdul J0 pappe uoledipaw aAlsuanadAynue
pey dnoud |H ay3 ul syusned gg ‘Apnis aya Suung,, ,,’(suosuiedwod dnoa8-ulyum 4oy T >d) dnous yoes ul aulaseq wody Ajpuednyiudis paulpap dgqg ‘Alejiwis
*(MSIA Jeuly 01 sulaseq woJy uosiiedwod dnou3-ulyum 4oy 10 >d) dnous |7 ay3 ul SHww'e pue dnoud |H 9yl ul SHwWw €T pauldap dgs ‘auljaseq wou4,, :s93onn ¥H s
S MOT :JuBWIWO) (STOZ ‘Yoiiz) ., ~4aded ayi ul 1ea43-03-3ud3ul 8Y3 paiodal Ajay1| am ‘sasAjeue ||BISAO ay3 10344e J0U pIp eIep SulSSIw dY3 Sy ‘elep
Buissiw ay3 4oy pasn am yoeoudde d1y199ds 9yl 1noge s|1eIap ay3 aAeY J23uU0| ou | plesje we | ‘o8e sieaA T ueyl ajow pala|dwod sem Apnis ayl sy,, :J0yine yim
92UapuUOdsa4I0D [IBWS WO 330N ,,'SHNSAJ SISAjeue 10944e J0u pIp NG paAojdwa auam spoyiaw uofreinduw |eJ11SI1BIS PUB [eWIUIW 49M elep SUISSIA, :910ND Yl vaol
NS U3TH - Juswioy)
,’S8ulpul} 3yl 03 9INQLIIUOD ABW S109443 JB|NDIS PUE 19} SUJIOYIMEH ‘UBSW 3y} 0} UOISSISaJ SEB YINs SI030.} [BUOIIPPY "UOIIUSAIAIUI ] 3y} Suipnjdul S1030.)
|B4DASS 0} paINqLI1Ie 3 ABW dg Ul SUOIIONPaAJ ‘AJ04a43YL,, ,'PapuUllqun pue Aselunjoa sem syuaiied pue sapewleyd yioq jo uoneddinied pue JusawiinIday, :S910ND YH vog
. Papuljqun pue Asejunjon sem sjuaiied pue
s YSiH :uawwo) * sapewdleyd yioq jo uoljeddipied pue JusWHNIILRY,, :930ND YH ddg
S YSIH :3uswwo) *,"uol3uaAIR3ul 3y} Ul syuedipilied 1saq Y3 aq pinom 394 Aayl woym syuaned paynioas dnoud |H ay3 ul sysiewdeyd 3eys ajqissod si 3, :930nD YH oV
S YSIH :uswwo) ,"papulqun
pue Aiejunjon sem sjuaiied pue sapewJdeyd yioq jo uonediped pue Juswiiniday Apnis siyl azijesauad o1 Alljige syl aziwiulw Aew seiq uollda|as ‘1se7, 930NN YH BIYY]
juawaspn( Joj 1oddng juawaspnr Anu3
s00c

“I0 33 Yau|1Z

241



" S YSiH,, 10 Sl Mo, 40 JuawaSpn[ Hwiad 03 UOIIBWIOLUI JUBIDIHNSU| :JUSWWOD) un a0
‘Aem payyoads-aud ayy ul pajiodas usaq aney (sawodino Aiepuodas pue Asewud) paijoads-aid s,Apnis ay3 4o ||e pue a|gejieAe [020304d Apnis :Jusawwo) Y1 S
‘panodas
s1 s3n0-doJp Joj pa123)|0d e1ep Ji Jaded 1xa1 ||n} WoJ) Jeajd J0u ‘4aded 1xo1 ||Ny Ul pauoiUaW SIsAjeue 1eaJ) 01 UOIIUSUI ON ‘BUOp 10U A|geqoud :Juswwo) ,*‘sdn
-MO|[0} ||e pa13|dwod oym sjualied /¢ a3y JO,, ,1ua11ed auo pue sdn-moj||o} J19y3} PISSIW 24042431 PUB UOI1LIS JO 1N0 2J4am sjuaned omi ‘(3spew.eyd yoieasas ayy
wJoy uoneaow adsap) Apnis sy YUm anuiuod 01 153.431Ul JO doe| e passaldxa sjualied 334y} ‘dn Moj|04 404 UINIDJ 10U PINOD pue 330J1s e pey juailed auo ‘dnous
1043u02 3y3 ul dn Moj|04 03 150] Spudled UaASS By} JO "dn MO||04 01 350 Jam (% 96°8T) SIualled uaAa|3 "Apnis ay3 Ojul PajjoJud aJam sjualied 85 Jo [e101 Y, :910ND un vaol
‘payodau Jou Sulpul|g "uoOIIUDAIDIUI SULIDAIIDP JOYIJBISY JUBWWOD,, " ‘9seasip J19y) Suipiedau ‘dnoid
1591 ay3 01 SuiBuojaq syuaied pajeonpa ‘4sipewaeyd yaieasas ayl ‘dn-mojjos yoea Sulng,, ,’Apnis ‘paziwopued 320|q ‘|2qe| uado ‘aai3dadsold e sem siy], :910ND YH vog
‘panodau Jou Sulpulg ‘saualied Suileaw Joyd4easay :Jusawwo) ,‘aseasip J19yl Suipiedal ‘dnoud
1591 9y 03 Sui3uojaq syuaized pajeanpa ‘sidewseyd yoseasad ayy ‘dn-mojjo) yoea 3ulng, ,‘Apnis ‘paziwopuel 320|q ‘[aqe| uado ‘aAi3dadsold e sem siy],, :$3930ND YH ddg
PaQ14IS9P J0U S| JUSW|BIIUOI JO POYISA JUSWWO) un v
*JE3]2 10U $320]q SU1129]3S JO $59204d :JUaWWO) ,'dn0ouF |043U0D JO 159) OUI PAZIWOPUEI 320|q UBY] 9J9M Ssjuafied ™ :930ND un DINY|
juawaspn( Joj 1oddng juawaspnr Anu3
£00T ‘inedeN

pue oyjense)

242



" S YSiH,, 10 )s1 Mo, Jo JuawaSpnl Jwiad 03 UOIIBWIOUI JUBIDIHNSU| :JUSWWOD) un a0
‘(pay1oads-aad asoyy Suipnjoul) sawoa1no paldadxa ||e papnjoul 1odas paysijgnd ay3 Jea|d si 3 I ‘9|ge|ieAe Jou |020304d ApNis :JusWWo) Yl S
*JOUINe WoJj asuodsal ON "e1ep 219|dwodul UO S|1e3ap AJIJE|D 03 J0YINE YIIM 90Uapuodsaliod |lew-a YHM JdWany Juswwo) ,"weiSoid ayp
40 pua ay1 1e ASAINS 10D ay3 219|dwod J0u pip siualed awos asnedaq sem ajed uoipue ysiy ayy ‘porsad Apnis yuow-auiu ay3 Suunp sispewdeyd Apunwwod Aq
papinosd weidoid Juswadeuew-aseas|p uoisuaadAy auirua ay3 pare|dwod (%S°0S) sruaned aauyi-Ani4 *Apnis ayi ul pajjodua asam sjuaned €0T 4O |B10} ,:930ND YH vaol
‘paniodau jou Bulpullg :Juswwo) YH vog
‘paiodal jou 3ulpul|g :Juswwo) UH ddg
‘pasn usisap Apnis ays 01 anQg auop 10u Ajgeqo.d :JUsWWo) uH v
‘auop J0u Ajgeqoud :3uswwo) *,usisag salas awi] |eusawLadx3-Iseny,, :910ND 95y DI
juawaspn( Joj 1oddng juawaspnr Anu3

£00Z ‘107

243



" S YSiH,, 10 Sl Mo, 40 JuawaSpn[ Hwuad 03 UOIIBWIOLUI JUBIDIHNSU| :JUSWWOD) un a0
‘pay1oads-aud jou (s:dyq) swajqoid pare|ai-Snip pue (|AG) Xapu| sse|n Apog :JusWWO) ,"IU3WINSEaW 34nssaid pPoojq 4|9 pue UOI1eIapOoW |OYO0d|e ‘UOoIID1IISa
1|es ‘as1219xa ‘Adesayy 03 3uaIaype ‘UOIIESSID SUBOWS PapN|dul UOIIESIISAAUL JO PUD Y3 3B PUB dUI|3SE] }B PasSasSe syulod-pua JayiQ 'SaJNSeaw awod3no
ulew se paAJas pua ay} 1e pue aJed |edlnadewdeyd Jo uolreiuswa|dwi 31043 palnseaw a4 Jo Aljenb pue ainssaid poo|g a4nseaw awodIno Ulel,, :910ND ¥H NIS
*,J0o0104d Jad,, suop sisAjeuy “saded [|ny ay3 ul paliodad jou st Apnis Suis|dwod jou sjuaiied 9T J0) e1EP SWOIINO0 SUISSIA
“Jaded ||n} ul sUOISN|2X3/UOI11I1E JO} SUOSES INOGE PAIE]S S| UOIBWIOJUI ON JUBWWO) (FTOT ‘@Hunmy3) 'siseq ,jod010.d Jad, sem sisAjeuy saioeweyd Juaiaylp
ul SUOIIRDIP3AW J13Y} |[1J34 ASY1 9SNEI3Q SNUIIUOD 10U PIP SIBYIQ (319 SHSIA ‘SUOSEIU JJOM) 1UN0JIEH HOJ WO pa1edo|as Asyl asnedaq paddoup syuedidiyed ayp
10 1SO|A,, :22udpu0odsallod [lew-3 Ag Joyine wouy 210nD ,"Apnis ay3 pala|dwod (%09) siuaned unoj-Aluam] *Apnis ayl Joj paunidal asam syuaned Auod,, :910nD ¥H vaol
‘pawiodau jou Suipullg :Juswwo) ¥N vod
‘pa1iodau jou Suipullg :Juswwo) uN ddg
‘pasn udisap Apnis ay3 03 anQg ‘auop 10u Ajgeqo.d :Jusawwo) ¥H v
‘3UO0p 10U A|0BgO.d :JUBWIWOD ,'PAUIRICO SEM JUSSUOD |BJO J21Je APNIS Y3 40} PaUa3sI8al a4am syuaiied aaisusadAy Aviod “josuod
UMO JI9Y3} SB PAAJISS SJUDIIRd "PAsSh Sem USISSpP JOAOSSOID ‘PIsSIWOpPURI-UOU Y, :930ND HH DINY]
juawaspn( Joj 1oddng juawaspnr Anu3
800

“Ip 12 bMmnby

244



" JSU YSiH,, 10 ,)S1 Mo, 4o JuawaSpn[ Hwiad 03 UOIIBWIOLUI JUBIDIHNSU| SJUBWWOD) un a0
‘(paoads-aud asoyy Suipnjoul) sswod1no paldadxa ||e papnjaul 1odals paysijgnd ayi Jes|d st 31 Ing ‘S|gejieae jou [030304d Apnis :JusWIWO) ol NS
" S YSiH,, 10 s1 Mo, 4o JuawaSpn[ Hwiad 03 UOIIBWIOUI JUBIDIYNSU| :JUBWWOD) un vaol
‘paniodau jou Buipul|g :uswwo) un vod
‘paiodau jou Buipul|g :uswwo) un ddg
‘pasn udisap Apnis 03 anQ "auop Jou Ajgeqo.d :uswwo) UH v
'9uU0p 10U A|gegO.d :JUBWWOD " "BII9ID SUIMO||0) 9] JO 2J0W JO 934y} 19w Asy Ji a1eddinied 03 9)q18ije auam syualied
*Apnas a1 4o} sa1epipued |eljualod se Paljiluap! aJ9M UOIIeIIPAW JIayl 9AI929J 01 NJHd JO Adewueyd aued Aiolejnquie ay3 01 swed oym syuaiiedino aalsualadAy
|le ‘pousad yaam e 3ulng,, :210n0D ,,(NJH) Hun aJed yyjeay Atewnd e 1e pa1dnpuod sem (jejuswiiadxa-1was) Apnis aAidadsoud ‘jeutpnyiduol v, :930nD YH BIYY]
juawaspn( Joj 1oddng juawaspnr Anu3
8002

“Ip 33 Jorunf

245



" JSHU YSiH,, 10 )s1 Mo, Jo JuawaSpn[ Jwiad 03 UOIIBWIOUI JUBIDIHNSU| :JUSWWOD) un 90
‘(pa1dads-a4d asoy Suipnjoul) sawoano paldadxa ||e papnjoul 1odas paysijgnd ay3 Jea|d si 3 I ‘9|ge|ieAe Jou |020304d Apnis :JusWWo) Y1 S
‘sisAjeue 1eaJ1 01 uoljuajul 333|dwod e 10N
"auop J0u A|geqo.d :JUaWWOD ,"SASAjEUE WOL) PAPN|IXD 3JaM HSIA YIUOW-E Y3 310J3q Apnis ay3 Jo 1no paddoip oym syuedidizied ‘|9A3] Yuow-g ay3 Juasaidal
0] PJEMIOJ PaLIIED SEM [9A3] 24nssaud poojq Ise| Jay Jo siy ‘Apnis ay3 219|dwod Jou pip Juedidied e §| "pa1oNPUOd Jam sasAjeue 1eaJ}-03-UOIUBIU], :D}0ND HH vaol
‘paniodau jou Buipul|g :uswwo) un vod
‘paiodau jou Buipul|g :uswwo) un ddg
"auop Ajqeqoud :Juswwo) ,Juaied a8esane syl ueyl pajeanow Alysiy aiow usaqg aney
Aew sjenpialpul 8say] ‘syuedidnied wea3oud Suowe seiq uoid9|as |elpualod Jo asnedasq,, ,Is!| Jaquinu wopued pajesauad Ajsnoirald e uo paseq dnous |043u0d
9U3 JO UOJIUAJIBIUI B3 JBY1IS 03 WY} pausisse Ajwopues oym ‘4ajnpayds juaiied syl 01 patiajal a4am eLalud Apnis syl Suiresw sjenpiaipul 9191813, :s910nD UH v
‘auop Ajqeqoud :jusawwo) 1Sl Jaquinu wopued palesauas e 3uisn,, :@930nD Yl BIYY]
juawaspn( Joj 1oddng juawaspnr Anu3
600C

““Ib 13 seue|d

246



" JISU YSiH,, 40 Isid Mo, Jo Juawaspnl Jwiad 03 UOIBWIOJUI JUSIDIHNSU] :JUSWIWOD

an

90

"2Uop A|qeqo.d :UBWWO) ,"JOD SSISSe 03 PaPa3U SeM ASAINS S} PUE [0J3UOD dg SSISSE O} PIPadU SEM JUSWINSEaW dg e aouls Apnis
3Y3 JO PUd dY3 1e USIA [BULY B 313|dWOD J0U PIp OYM $193[GNS WO} BIEP PAUWO OS|E I "P3|[0JUd d4am AdY) a1aym Adewueyd DN 40 Dd dY3 ueyy Jayio Axewdeyd
e Wwouy uoisuanadAy J1ayy 03 paiejas Apnis yiuow-gT ayi Sulnp saoiAIas uondidsald paniadal oym s33[gns 10y SasAjeu. ay) WOy BIEP PIRIWO S, :930ND

dH

ds

"auop jou A|qeqoud :uawwo) ,'sisAjeue ay3 ul syuiodpua [ed1ul]d peYy am woym Joj syualied Ajuo apnjour 03 papidap

am ‘sisAjeue 1eaJ}-03-judul ue Suisn ueyy Jayiey,, , " TOD SSISSE 0} PAPa3U SEM ASAINS B3 PUE [0JIUOD dg SSISSE 0} PAPaU SEM JUSWINSEIW dg B 3dUlS Apnis
3Y3 JO pua 3y} 1€ JISIA [eUl} B 913|dWOD JOU PIP OYM $33[NS WO} BIEP PAIHWO OS|e 3N "Pa|[0Jud a1am Aayl asaym Adseweyd DN 40 Dd Y3 ueys Jayio Asewueyd
e WoJj uoisuapadAy Jiayy 03 paiejas Apnis Yyauow-gT ay3 Sunp sadiaIas uoidiiosald paiadal oym s303[qns Joj sasAjeue ay) Wody elep pajHwWo ap\,, 130N

dH

vaol

‘paniodal Jou Suipullg :UsWIWO)

dH

vog

‘paniodal Jou Suipullg :UsWIWO)

dH

ddg

"auop jou A|geqoud :uawwo) ,"dn-moj|o} 03 $3s50| Sulpnjoul ‘9duataype uonedipaw o3 paedal ul 9joJ e paAeld os|e aney

Aew $21WOUOII0II0S Ul SIIURIBHIP 3|qIssod 3say] "spuno.8yoeq dlwouodao1dos Suihkien yum ajdoad anias Aayr 1eyy ajqissod si 1 ‘eate a1ydeaS0a8 swes ay3 ulyum
aJe sapeweyd ayl ySnoyyy ‘sapewseyd ayl Aq panias uiaq suonendod ay3 ul seiq Juasayul sl 249y} ‘siaSeuew 12143sIp uleyd ayy Aq sispewueyd DN SNSIOA

Jd 4O UOI393]3S 3yl Yum “Isui4,, '} Suizijeas anoyum sdnou8 Asewueyd yioqg paisia aney Aew Apnis ayi ul pajjosus syuaired jeys a|qissod aq Aew 3|, ,‘Adewueyd

9y ul Juasaud sem jualied syl 9|Iym Jo 3spewseyd Jay Jo siy wouly ||ed auoyda|a) e Aq Jayue patinddo Asewseyd Jn 40 Dd e ul aJed Sulalddad Juaed yoea yum
10B3U0D [B1HU|, , SIudlled Ajlauapl 03 palanb sem aseqelep uoldiasasd palewoine s Adewseyd yoes ‘weisSoid Dd ay3 wody 1yauaq Aew oym syuaned Aypuapiog,

dH

v

‘auop 10u A|qeqoud :3uswwo) ,*syualned Ajauapi o1 palanb sem aseqelep uondiiosald pajewoine s, Adewaeyd yoea

‘wesdoud Dd ay3 wouy uyauaq Aew oym syusned Aynuapi of,, ,'dnous |043u0d JN JUSIINDUOD

e se 9AJ9s 0] JoSeuew 1011SIp 119yl Aq pa129|as a4am uoidal o1ydesS098 awes ayi ul uleyd 91e4o0diod awes sy Wodj saidewleyd [euoIppe UaAS,, ‘siadeuew
10143S1p Y1 Wouy Indul pue ‘uoi}ed0| 9403s ‘$2403S dY3 Ul pasuadsip suolrdlasaid uoisusliadAy Jo Jaquinu 3yl Uo paseq Pa1IdIRs aJaM sadewleyd Dd,, :s910ND

4H

BN

juawaspn( Joj 1oddng

juawaspnr

Anu3

otoz “/p
12 uosuiqoy

247



" S YSiH,, 10 ,)S1 Mo, Jo JuawaSpn( 1wiad 03 UOIIBWIOUI JUBIDIHNSU| :JUBWWOD) un a0
*9g P|NOM JudWdA0IdWI UB JBYM IO} 9IUDIDJDJ OU SI 949y ,'stuswanosdwi asayy Ajlauenb jou pip | Ing ‘(pOOW 81| 9AI1IE JO XI€| ‘BlUWOSUl
‘AMj1qeadl 1saaun) anoineyaq d1ydAsd aya jo ‘Alaizoe [eaisAyd ay3 o Jusawanosdwi ue 3d130u pjnod | Azanb umo Aw Buisn ing,, 8uile1s Isnf "UOoISSNISIP Y}
ul Jayuny paquasap jou sdnoud ade Aq wesdoud ased |eannnadsewseyd ay) Jo1je pue a10jaq QST 93elaAe anssald poo|q ul SUOIIBIIBA YIIM 3|ge] € d|ge] :Juswwo) YH S
"ASH YSIH,
10 Sl MO, 40 JuawasSpn( ywiad 0} UOIIBWIOLUI JUBIDIYNSUI S| 949Y] |eJaUaS Ul “JaNaMOH ,"sluswanoidwi 9sayl Ajauenb jou pip | Ing ‘(poow 41| dAIOE JO de|
‘eluwosul ‘Alljigeltudl ‘4salun) anoiaeyaq d1ydAsd sy Jo ‘Anande [eaisAyd ay3 jo Juswanoidwi ue 33130u pinod | Asanb umo Aw Buisn ang *,, *aq pjnom juswanosdwi
Ue 1BYM JOJ 3DUJ34aJ OU Sl 3J3Y] "JOYIne woJy asuodsal oN ‘elep 913|dwodul Uo s|ie1ap Ajliejd 01 Joyine Yum adusapuodsaliod |lew-a yim 1dwany :juswwo) un vaol
‘pauiodau Jou Sulpullg "uonuaAIalUl 8yl SULISAIISP JBYdIeasay
JUBWWO) " *PaleJISIuIWpPE uoljedipaw Jo Suidaay Jadoud ay3 ‘s10a44d aPIS JO dSII BY] ‘UOIIBIISIUILUPE [BNUIIUOD B 10} PR3U 3y ‘SS9USN03IYSII Juawleall
2y SuipJedaus sjusned sy pajonuisul aney |, sanssi olydesSowap-0100s s jualied 03 paeSal yum sarnuiw Qg 15e3] 1e Joy Jualied AJaAs pue Yyoes pamalnIalul
am ‘Ajjerju] "saydJeasal |edIUI|D JO SPJEPUER]S [BUOITBUISIUI 3] Jad Se Juawaai8e uanum Siualled ay) PaAIddaJ | ‘YdJeasal Y3 03Ul UOIIdNPOIIUI BY) 404, :S910ND un vod
‘panodal jou Suipulg ‘spuaiied Suneaw Jaydieasay
JUBWWO) ,,""PaleJISIuIWpPE uolledipaw jo Suidaay Jadoud ay) ‘5109449 IPIS JO 3SII BY3 ‘UOIIBIISIUILUPE [BNUIIUOD B 10} PR3U 3y} ‘SS9USN0aIYSIJ Juawieas}
ay3 Suipe8au syusnied ay) pajonuisul aaey |, " sanssi dlydesSowap-0120s s, usned 0} pJeSal yum sanuiw Qg 1Sea)| 3 4oy Jualred AI9Aa pue yoea pamalAlalul
am ‘Aj[e13Iu| 'SaYd4easaJ |ed1UI|D JO SPJEPUR]S [BUOIIBUISIUI 3] Jad Se Juawaalde usnim Siualled syl PaAIddal | ‘YydJeasal Yyl 0IUl UOIIdNPOIIUL BY) 404, :S910ND un ddg
‘auop 10u A|geqoud :3uswwo) ,**sanssi dlydesowap-0120s
s,Juanied 01 pJeSaJ yum sanulw Qg 1sea| 1e J0) Jualled Alana pue yoes pamalnIalul
aMm ‘Ajjeriiu] "saydJeasal [ed1Ul]d JO SpJepuUe]S [eUOIIBUIdIUI Y] Jad Se JuawaasSe uallliMm Ssyualjed syl paAIadal | ‘YdJeasal Yyl 03Ul UOIIONPOIIUI BY) 404,,:930ND UH v
" JISU YSiH, 410 sl Mo, 40 uswaspnl ywiad 03 UOIIBWIOLUI JUBIDINSU| "JOyINe
woJy asuodsal oN "24npad0.d UOIIBSIWOPUES UO S|I19pP AJlIE|D 01 JOYINe YUIM 32Uspuodsaliod [lew-a yim 1dwsny :Juswwo) ,'sa1lipigqJowod Jo uoledipaw
paquiasasd aAisusliadAynue ‘o8e 01 paxul| SEIUIBHIP J11SI11LIS JULDYIUSIS OU BISM 3J3Y] S3YD1BQ OM] BY] U3aMIag,, " "YdJeasal Pa||oJluod ‘pasiwopuel™  s310nD un DINY|
juawaspn( Joj 1oddng juawaspnr Anu3

I10Z ‘va1io]4
pup pIADIIO

248



‘pauonsanb aq 03 s3nsaJ ay1 o Aupijea ays Supjew sisAjeue |02030.4d

Jad pue 1ea4] 01 UOIIUSIUI PaIJIPOW Y3 JO) uoledlIsni/3uluoseal oN "suolledlpaw Jo Jaquinu Suiluodal Joj uolealyiasnf oN :JuUsWwWo) ,"aJleuuolisanb uonaeysies
pue 23pajmouy| 3yl sawil oMl pa||i4|n} sisioewseyd a1yl 4 Ajuo sisAjeue 44 ui pajenjeas asam (dnoud j0J3u0d sy ul z pue dnoud Apnis sy ul gT1<) SHSIA JO

Jaquinu pauueld pey oym sjuaiied Jo eleq ‘pPa1en|eAd 249M saJleuuolisanb syl Jo auo 1no pajjy saualied asoyl Jo 9Jed 3003 1eyl sisidewleyd ‘uollppe uj ‘sishjeue
LLI @Y1 01 papn|oul aJam salieuuollsanb a8pajmoud| sy Suileaw 1se| pue 151} Yl 1e IN0 P3||1} PUB SHSIA OM] 1Se3] 18 Pey oym sjuaied e jo eleq "spoylaw

(dd) 102010.d J9d pue (11]) 3e9.3 JO UOIIUDIU| 0] SUIPJOIIE PBIDNPUOI SEM S} NsaJ Jo sisAjeue ayy,, " *Adedlyye Adesayl uo 109449 Aue aney jou pip suoledipaw
pasuadsip Jo Jaquinu paseaJdul, ,'dnoud |041u0d sy} ul 98ueyd J0uU pIp SuoleIIPAW PAsSUASIP JO JAqWINU SYL "USIA |e1IUI 9] 18 paJe|dap Asy) ueyl aiow
SUOI1EDIPaW SISEISIP JBINJSBAOIPIEI OM] pUR dAIsualIadAylue suo uayel usaqg aAey dnoid Apnis ay3 woJy syuaiied 1ey) PaAISSCO SEM U 1USIA 1SB| 3Y1 1Y, :S910ND

dH

ds

‘sisAjeue 1eaJ3 0} uojuaiul jo uojiedidde ayedosddeu

Aj|eriualod :uswwo) ,"aJieuuoisanb uooeysizes pue a8pajmouy| ayl sawil 0ml paj|iyny sisioeweyd J1ay3 J1 Ajuo sisAjeue dd ul paienjeas aiam (dnous

|043U02 3y ul ¢ pue dnoud Apnis ay3 ul ZT<) SUSIA JO Jaquinu pauue|d pey oym siuaiied Jo eleq ‘PaIBN|BAS 2J3M SAJIBUUOIISAIND 3Y3 JO BUO 1nO p3||I} Syualed
950U} JO 3Jed %003 Jey3 sisidewleyd ‘uoiippe uj 'sisAjeue | || 9Y3 03 papn|aul 24aMm saJleuuolisanb agpajmous| ayy Suizaaw 3se| pue 31siij 3yl 18 N0 paj|l} pue

S1ISIA OM] 1S3 1B pey oym s1ualled ||e Jo eleq 'SPOYIaW (dd) [02010.d Jad pue ([ 1) 1ea.1 JO UO[UIU| 0} SUIPJOIIE PAIINPUOI SEM S} NSaJ JO SISAjeue ay],, :910ND

dH

vaol

‘panodau Jou ulpullg :3uswiwo) ,‘uolienp 129foid jo poriad alinus ayy Sulinp Ajjeuossad Jo suoyd ‘|lew-a Ag wea) s1aydieasal ayl yum 3uijnsuod jo
1ss0d 93 1N0ge PaW.IOJUl OS|E JaM SISIDBWIRYJ SIsioewIeyd usamiaqg uoewIoul Jo a8ueydxa a1ell|1oey 01 sem 9|ou sl ‘pasedaid sem 21sgam ayj ‘Janamoy
‘weudoud siy1 Sulnp suonode sisiewleyd ayl yum Aem Aue ul a1au91ul 10U pip 199foud Syl JO UOIBUIPIOO0D J0) 3|qIsuodsal Weal ,S1aYydieasal ayy,, :910nD

A

an

vog

‘payiodal jou Suipulg :3uswwo) ,'sapewseyd Ajunwwod jo 1ed adie| e Jo Apnis ay3 wouy uojjeusisal 1oy uoseal
ay1 aq p|nod dnoa3 Apnis ay3 o1 Juawudissy,, ,,'uoizesnp 123foud jo porsad aiipua ay3 Sulnp Ajjeuosiad 4o auoyd ‘|lew-2 Aq weay siaydueasas 3yl yum Suinsuod jo
Ayjigissod ay3 1noge pawiojul OS|e Jam SiSIoeWIRYd “SISioew.eyd uaamiaq Uollew.oul Jo a8ueydxa a1el|1oe) 01 sem 3]oJ s} ‘pasedaid sem 21sgam ay “Janamoy

‘weuSoud siy3 Suuinp suonoe sispewdeyd ayl yum Aem Aue ui aagaiul Jou pip 303foud SIy1 JO UOIIEUIPIOO0D 404 3|qISUOMSa WEd) ,SIaYdJeasal ay],, :$910nD

un

ddg

‘auop Ajqeqoud
IJUsWIWO) ,,'dJemyos Jaindwod Ag siaquinu wopued Jo uoliesauad Aq sauop sem dnou Apnis pue |0J3u0d 03 saewleyd AJlunwwod Jo uoeziwopuey, :910ND

ol

v

‘auop Ajqeqoud
JUsWIwo) ,,'dJemios Jaindwod Ag siaquinu wopued Jo uoliesauad Aq suop sem dnoud Apnis pue |0J3u0d 03 saewleyd AjJlunwiwod Jo uoeziwopuey, :910ND

1

BN

juawaspn( Joj 1oddng

juawaspnr

Anu3

TT0Z “|D
12 U0IMO)S

249



S YSIH,, 10 S Mo, 40 uawaspnl 1wiad 01 UOIIBWIOJUI JUBIDIHNSU| :JUSWIWOD) un 14IMD
‘Junodoe ojul Sulidsn|d Supyel Jou sisAjeuy :UsWIWO) HH Vi
Sl YSiH :auawwo) ,'AjaA13oadsads ‘dnoJd |043u0d pue Apnis ul 8 pue jualled € 104 UO PalIIed SeM Sul3daW 1541} DY} 9404249
‘syuained yum Suiieaw 1s414 9yl 910499 pausisas dnoud |043u0d wody (sisewseyd OT) 924yl pue dnoud Apnis wouy (sisioewdeyd gT) sepewaeyd Ajunwwod XIS, ¥H 701
sl YSIH :uawwo) ,"AjpAindadsads ‘dnoJd jo43uod pue Apnis
ul 8 pue juaned € 10 UO palLIed sem SullPdW ISl) Y3 34049y siuaned yum Suinesw 1sily 9yl alojaq paudisas dnoud |043uod wody (sispewaeyd OT) 994y pue
dnoJu8 Apnis wouy (s3sioewseyd §T) sepewseyd Ayunwwod xis,, ,,'92uspisaJ Jo 2oe|d pue 98e ‘uoi3edNPa JO SWI) Ul palayip dnoud Apnis pue |0J43u0d 3Y],, :S330ND YH 19
"JISH YSIH, 40 sl mo1,, Jo Juswaspn!
1wuad 0} uoIIeWIOUI JUSIDIHYNSU| JUSWWO) ,,'dNoJS [043U0d pue Apnis ul papn|aul syualled JO 211S14910BIBYD Ul SIDUBIIHP SY1 SAIISCO 10U PIp M uolepwl|
sly3 aydsaq,, ,'dnoJs |0J3u0d pue Apnis ay3 01Ul pajjoJua suaiied JO 213S14D1OBIRYD PUB JBqUINU Byl pPaduaN|jul dARY 1YSiw }1 Inq ‘SIDIAJSS |ealinadeweyd
pJepueis jo Aljenb ul aseauoul papualuiun ploAe 01 anp auop auam dnoJs [043u0d pue Apnis ayj 03 sapew.eyd AHUNWWOD JO Uoneziwopues 3y],, :$330ND un ay
juawaspn( Joj 1oddng juawaspnr Anu3

90 ‘TTOZ “/D 19 UOIMOYS JO UOIIENUIIUO)

250



*SU YSBIH,, 410 MSid MOT,, 4O Juawadpn( wiad 01 UOIIBWIOUI JUSIDIYNSU| :JUBWIWOD ¥n a0
*U011295 S1|NsaJ aY] Ul swiajqo.id pajejas Snup Jo Suinioday ‘auop Ajgeqoud :Juswwo) HH YS
‘auop j0u Ajgeqoud :Juswwo) ,'papnpul atam Apnis ayl Sunsjdwoo sjuaned 4oy eiep AjugQ,, YH vaol
"auop j0u A|geqoud :Jusawwo)
. Apnis ay3 Jo 1ed jou auam sasinu o ‘suemisAyd ‘syuanned Aq spew syuawainseaw ‘sSuipeas ainssaid poojq ||e 3003 1sioewaeyd youeasal ayl -, :@30nn uH vod
‘paiodau Jou syuanned jo Suipullg "pPapul|g 10U 3J9M J4EIS 1BY] UoIledIpul sapiAoJd sapinoid 910N :JUBWWO)
. “Apnis ay3 Jo 1ed jou asam sasinu o ‘suemisAyd ‘syuaied Aq apew syuawainseaw ‘sSuipeads ainssald poojq ||e 3001 1sioewseyd yoseasal ayl, :@30nn un ddg
*‘9UOp 10U Ajgeqoud :Juawwo) ,’Apnis ay) 10} Sa1epipued [e)aualod Se paljiluap! a19M suoedlpaw
aAIsuaiadAyiiue s394 03 Adewaeyd ay) payisia oym (saeah g/—09 pase) syuaned Alusp|e || ‘porad yruow-T e Sulng,, ,"pPazIWopuUeIUOU B, :S910ND YH v
‘auop 10U Ajgego.d :UBWIWOD ,"PAZIWOPURIUOU B :910ND HH DINY|
juawaspn( Joj 1oddng juawaspnr Anu3
Zroc

“Ib 13 JDINBY

251



S Y3BIH,, 410 ISl MoT,, 0 Juswadpn( 1wiad 01 uoBWIOUI JUSIDIYNSU| :JUBWWOD uNn a0
‘(panidads-aad asoyl uipnjoul) sswod1nN0 Pa123dxa ||e papn|oul 1uodas paysiignd syl Jea|d st 11 Ing ‘a|ge|ieAe Jou [020304d Apnis :luswwo) Y1 S
‘auop A|qeqoud :3uawwo) - dnoJis |oJ3u0d
ay3 snsuaA dnoJs uoiUBAIRIUL Y] Ul |0JIUO0D dg JO d1ed JaySiy e pamoys SisAjeue 1eaul 03-1uaiul 3yl ‘(SH ww 06/07T<) d9 pa||043uodun pey pouad dn-mo||o)
ay1 Sunp ino paddoup oym syuanied |je 1eys Suiwnssy,, ,"dnoJs |013u0d 3y}
10} 9S0Y3 UeY) J9119( paulewas dnoJs uoijuanIalul Y3 JO) S} NSaJ B3 1By} PaleJISUOWP SISAjeuR 1B9J1-03-1Ua1Ul Y] ‘Buljased 1e se Juiodpua syl 1e anjeA dg awes
9y pey dn-mojjo4 ay3 Surnp 1no Suiddoup sjuaned |je 1eys Suiwnssy,, ,,'d|ddulid 1e343-03-3Ud3ul 9y} 03 SUIPJOIDE PAYINPUOD BIdM SISA|BUE |PUOIIIPPY,, :S3I0ND Y1 vaol
‘auop j0u Ajgeqoud :Juswwo) ,°dnoud |0J1U0d aY3 Ul PaAIaSAO dgS
ul uolldnpaJ julod pua-03-auljaseq ay3l ulejdxa p|nod SOIBUIS Ylog,, ,’(|ensn ueyl uolaualle aJow paAladal aAey Aew dnoud |043u0d 9yl 1) dnoad |043u0d B3 pue
UOI1USAJISIUI DY) USSMIS( UOIIBUILLIBIUOD U] dARY ABW 3433 ‘0S|, ,,'PRPUIIG 10U 249M ApNis SIY} Ul UoIUSAISIUL 33 papirosd oym sisiewaeyd syl :s910ND YH vog
‘papul|q 24am sjuaiied JI UOIIBWIOLUI ON "3UOP 10U A|qeqo.d :3uswwo) , dnoJs |011u0d ay3 Ul PanIasqo 4gs
ul uoiPNpaJ Julodpua-03-auljaseq ay} ule|dxa p|Nod SOLIBUIIS Yiog, ,’(|BNSh UBY] UOIIUSIE JO0W PAAISIRJ aAeY Aew dnoud |oJ3uod ay3 “a°1) dnoJs |043u0d 3y} pue
UOI1UBAIDIUI BY} UMID] UOIIUIWEIUOD UDS] dAeY ABW 2J43Y) ‘OS|Y,, ,'PapUl|] 30U 219M ApNnIs SIY} Ul UOIIUBAIRIUI Y} papirosd oym sisioewseyd ayl -, :sa3o0npn UH ddg
‘auop 10u A|qeqoud :Juswwo) “dnoJsd uoiluaAISUL JO |043U0D BY3 01 Judlled Yyoea Jo JusWudISse 9yl aulwJalap 03 J01eulpJood Apnis ayl
pa1oeu0d 1siewseyd Sunedilied syl ‘(aseyd |erul) € pue ‘g ‘T SHUSIA 191y “401eulpi00d Apnls syl 01 Ajuo umouy sem poylaw Juawudisse ay] ‘sdnoss oml ayy
01 siseq Sureusayje ue uo pausisse asam syuailed Juanbasqns pue ‘Qualied paiinJIaJ 1S4l Y3 JO JUBWUSISSE dNoJS Y1 SUIWISIBP 01 PASN SEM SSO) UI0D Y/, :910ND UH v
‘auop 1ou A|qeqoud :3uawwo) ,'sdnoid oml ayy
01 siseq Sureusayje ue uo pausisse asam syuailed Juanbasqns pue ‘Qualied paiinJIaJ 1S4l Y3 JO JUBWUSISSe dNoJS 9yl SuWISIBP 01 PASN SEM SSO) UI0D Y/, :910ND uH DINY
juawaspn( Joj 1oddng juawaspnr Anu3
[41 AN

19 wiyeiquag
-

252



" JISU Y8iH,, 10 ,)S1 Mo, Jo JuawaSpn( Hwiad 03 UOIIBWIOUI JUBIDIYNSU| :JUBWOD un a0
'S9JNSEaW 3WO021N0 ulew Suowe/uoi3d9s
spoylaw ul pauoiuaw jou sisAjeue dnoudgns :juswwo) ‘sdnoud a1eedas se auljaseq le [eod 1e jou, pue  syuedidined j|e, Yyum a|gel ul sJ1Is1ua1oeleyd auleseq
Jo Sunuoday "suop Ajqeqoud :3uswwo) -0y 3sod palen|eas sem (z9=u) auljaseq je |eod ainssaud poojq J1ayl 1e J0u aJam oym syuaned jo dnousqgns vy, :910nD YH S
"JISHM YBIH,, 40 sl MO, JO JuBWASPN[ 1WLISd 0] UOIBWIOJUI JUSIDIYNSU] :JUSWWOD 4n vaol
‘paiiodau jou Suipullg :Juswwo) ¥N vod
‘panodau jou Buipul|g :uswwo) un ddg
‘pasn uSisap Apnis ay1 01 anQg ‘auop 10u A|geqoid :JUaWwWo) uH v
‘auop
j0u Ajgeqoud :Juswwo) ,'s21doy AaY aJe ssauj|am pue 3]A1sajl| Yaiym ul ‘welSouad siolIep\ SSAU(IDM a3 ul padelus Apeadje syuaijed wody uoilda|as Jueddipied
01 anp aq Aew weidoid yuow-g sy} JoA0 S|e0S Sy 01 JUSWIHWWOI JO UBUIIUIBW pue sa1el duljdseq YsSiH,, ,1sioewseyd ayl yum 1aw spualied aaisualiadAy
paJejpap-4|9s,, , weldoid siolIeAN SSaU||9 M 91el1S auAepn ay3 ul Suiedidiied seaAojdwa 01 pauayo sem d1AI8s uolsualadAy Asewueyd siyy,, :s930nD YH BIYY]
juawaspn( Joj 1oddng juawaspnr Anu3
£10Z “I0 32

DISnoawap

253



-1aded 1x33-||n} Ul Pa1I0dal 10U SSBUDAIIIYYS-1S0)) "dUOpP
A|qeqo.d :3usWIWO) ,,'S3189141S JUDIBHIP JO SSDUDAIFIRYS 1502 pue ‘@auew.oyad 1sioewaeyd jo suondsdiad juaned Sulnseaw Joy swayl jo Aupijea ‘sdnousgns
1USJ3J4Ip JOJ UOIIUBAISIUI JO UOIIRINP [BWIIdO Syl 91BN|BAS 0] PIPIAU S| YdJeasal ‘Ylnod,, :1aded 1xa1 ||} WoJ) 910N ,,'SS9UIAINIDY)-1500 pue ‘Suiquasald

‘92uaJaype 0} SJaliIeq pue duataype Juaned ‘UoiIUSAIRIUI pUe SullojUOW ddUIIYPE Ul saueyd auam siulod pua Alepuodss, :jodoroud Apnis wouy s10npn UH yS
auop A|qeqoud :1uawwo) ,'3daduod 1eaul-03-1ualul 3yl Uo paseq siualied ||e papnpul sisAjeue Atewnd ay],, :4aded 1xa3} ||n} wouy 10nD o1 vaol
-auop Ajgeqoud :3uswwo) ,*dnoud pausisse s uaiied ayl 01 papul|q $10199]|02 elep Ag Juaw|oJud Ja1je syuow
ZT PUe 9 painsesw aJam (dg Ul SUOIIdNPaJ pue |0J3U0d dg) Sowodino Asewrsd ay],, ;joroud Apnis wouy 910D ,,’SYIUOW ¢T 1B %9°G8 PUe syjuow 9 e syusned
|| JO %8 /6 PISSISSEa SI9MBIIAIDIUI Papullg,, , ‘SSuIpeas USaM1aq S|BAIDIUI PUOIIS-OE YIIM SSulpeas 9inssaid poojq 9343 pue sJuasuod uielgqo 0} paulel) pue
‘uonedo|je Acewdeyd o3 papul|q ‘sio1ediisanul Aq pasiaiadns pue paJiy a4am oym ‘syueisisse 309foud Agq pa1onpuod asam s3uluasuds ||y, -4aded 1xa3 ||} wody 330ND Yl vod
‘uoneo||e Asew.eyd Suimous| suaned Jo ysiy ‘Papul|g 10U SIUBIIEJ :JUBWWO) ,'sSulpeas UaMIaq S|eAIa1Ul PUOIRS-0E YHM sSulpeal aunssald poojq aaJy) pue
S]U3SUOI Ule1gO 0} paules} pue ‘uoiledo|e Adewleyd o) papul|q ‘si01e811sanul Aq pasialadns pue padiy aiam oym ‘sueisisse 109foud Aq pajonpuod asam sSuluaaLds
IV, ,/Aoewaeyd 419y 18 19W SJ9M S|EOS JUSWI|0JUD JBY] PAIJIIIA SI01BSIISAAUI |13UN SJudIIed WO} P3JEIIUOD Sem uoljedo||e Adewleyd,, :4aded 1xa} ||n} WOy s910ND uH ddg
"auop Ajqeqoud :3uswwo)
,’S|opow ||e ojul paJalua sem pue dnou3 Agq palien |9A3] Aliaioe |eaIsAyd ‘(T 9|qel) @auasaype 01 Sialiieq pue ‘sasop passiw ‘s3nup Jo Jaquinu ‘ainssald poojq
‘so1ydesSowap uo Jejiwis a1am sdnoud Apnis,, , “sSuipeas usamiaq S|eAlalul puodas-0g Yim ssuipeal ainssaud poojq 924yl pue Sjuasuod ule1qo 0} paulesl pue
‘uonedo||e Adewdeyd o1 papul|q ‘si01ediisanul Aq pasiaiadns pue paJly aJam oym ‘syueisisse 109foud Ag pa1onpuod asam s3uluasuds ||y, -4aded 1xa3 ||} wody 310nD
. "dnoud joJ3u0d e pue (1) dnoJ3 uoiUSAIDIUI UB 03Ul S9US 8Z DY) SZIWOPUEJ 0} 91eMOS J93ndW0od pasn ueldnsiels Apnis ay],, :jodojoad Apnis wouy a3onn Yl v
‘auop A|qeqoud :Juswwo) *,"'s9lIs 8¢ 9yl 9ZIWopuel 0} 24emyos Jaindwod pasn uesiiels Apnis ayy,, :|020104d Apnis wouj 910nn Yl BIYY]
juawaspn( Joj 1oddng juawaspnr Anu3
€10C “0

19 peilsiens

254



*JISU Y8iH,, 1o ) s1 Mo, Jo JuswaSpn( 1wiad 03 UOIIEWIOUI JUBIDIYNSU| SJUBWWOD) un 1HIMD
3SI MOT :JUBWWOD,,'SDIBLIBAOD PUE UOIIBZIWOPUEJ J33SN|d 404 8ul||0J3U0d™, " "Uolleziwopuel 431sn|d Joj Sunisnipe uosuedwod dnoiS-usamiaq , :sa30ND o1 Vi
'8¢ 959Y3 Suowe $4a1sn|d JO SSO| ON
‘|e103 Ul Joj paniodal s191sn[d 8 Sl MOT :JUBWWO) ,'1dadu0d 1e3.3-03-3UdIUI BY) U0 paseq siualled [|e papnpoul sisAjeue Atewnd ay],, :4aded 1xa} ||n} wouy 10nD 1 201
ISII MOT :JUSWIWO) ,"S|9pOoW ||e 01Ul paJaiua sem pue dnoud Aq paliea
193] Alianoe |eaisAyd *(T 9|qe) @ouasaype 031 sualdieq pue ‘sasop passiw ‘s8nup jo Jaquinu ‘ainssald poojq ‘soiydesSowap uo Jejiwis a1am sdnoud Apnis :@30np Y1 19
.'S8uipeaus
U3M13( S|BAIDIUI PUOIIS-0E YUM SSulpeas aunssaid poo|q 934y) pue syuasuod uleiqo 0} paules) pue ‘uoiledolje Adewaeyd oy papul|q ‘sioledinsanul Aq pasiaiadns
pue paJly aJam oym ‘syueisisse 199foid Ag pe1danpuod a1am sSulUSIIS ||V 6°S9YIINYD |BI9ASS pue sajdewleyd Apnis 1e paingusIp SWJ0) 159491Ul PUB ‘SIAIIUIIUI
pJ1ed 18 ‘suaA)y ‘sua3sod Apnis Suisn sSujuaaJds ay3 Jo auo puane 0} padesnodua auam uolrdudsalsd aunssald poojq auo 1ses| 1e 4003} oym sjualied yoe|g,, :910ND Y1 ay
juawaspn( soj 1oddng juawaspnr Anu3

€40 ‘€T0Z “[p 13 pe1SIeAS JO uoljenuijuo)

255




‘S9AIeIIBU YUM YSI| 9AIISOd e ul Juedijiusdis Ajjedlisiiels jou ale

Ya1ym $awo21no aA1sod Suiledipu| :Juswwo) ,'s40Ssa41s 959yl aziwiuiw 01 Aem e puly 01 SulAll SI pue yIom 1e ssaJ41s Yyum Suljesp si aH "2401s A1920.8 ay3 1e spooy
Suiseyoind a10jaq [9A3] WNIPOS 3232 01 s|age| Sulpeal os|e s o “weaSoud 3s1249xa SIY Sululejuiew yum ||am Sulop si Jusied, , Sulj|asunod 1spew.eyd Jo nsal e
se s22104d AJe1alp Jalyljeay apew pue s1onpoud Ul S|9A3| WNIPOS a3y} JO ssaualeme Jaieaud pey siuaned pajjolud ay3 1eyl pariodad sisioewseyd Apnis |je ‘Jejnoied
u| *(mojaq Hodau) as1o49xa [ealsAyd Jo Adusnbauy pue 3aip ul sa8ueyd Suipn|aul ‘S1012e4 JO Jaquinu e 0} anp AjRYI1| I dnoJuS uoiIuaAISIUL BY3 Ul |IAG Ul JUSwWaAocadw

siy1 ‘dnoug uoruaAIalUI B} S0 3|qeINOAR) AlIES]D SEM pual) Yl ‘(SZT 0=d) Juediiusis Ajjeainsiiels Jou sem sdnous oml 9yl UM 3IUBIAYIP Y1 dIYM,, :S910ND YH NES
“Jaded |euyy ul e1ep awo21no Suissiw Jo sisAjeue/1iodal oN sdnoJ8 uorUIAISIUI PUE [0J431UOD Y10 Ul SISGWINU Ul 3dUejequi] "s4nddo0 siyl sdnous yarym uiyim Suneis
10U 1nq ‘3no-doup Joy suoseas pue 1no Suiddoup syuaned g¢ Sulute|dxa aungi4 :Juswwo) (a1 Mslod) ,-4aded |euly ayy ul payodad Jou s,31 y3noys sisAjeue
18343 0} UOIJUdUI UE WJoad pIp 3\ "SUOSeaJ snolJeA 03 anp Ino paddolp awos Ing ST PantdaJ Ajjeudlio sy ‘siuained 8TT JO B30} B Sem 243y} - (Sjusawiujodde
£ |1e) Apnis aJiua sy paisjdwod oym sjuaired ayy Ajuo s103j4a4 (31sgam no uo paisod se) podau [euly ay], :@2uspuodsaliod |lewa Ag Joyine wody 910nD YH vaol
'auop 10U Ajgeqoud :Jusawwo) ,'3|qisea} Jou sem Suipullq
‘uonuaAiaul 1sewleyd Jo ainjeu Juasedsuell 3yl UAID Juswudisse dnoud J1ay3 01 193dsad Yim papul|g aJam sisipewleyd ayl Jou sjualned syl JSYaN,, :910ND ¥H vod
‘auop j0u A|geqoud :Juswwo) ,Juawudisse dnoug 419y 03 103dsal Y3m papul|g 24am sisioewleyd ay3 Jou syuaired ayy JoYUaN,, :910nD YH ddg
‘auop Ajgeqo.d :Juawwo) ,|9A3] Jualled 3y} 1B UOIIBUIWEIUOD PIOAE 0} JaPJO Ul ‘|9A3] Adewaeyd ay) 38 pajdoNpuod SeM UOIIeZIWOPUERY 3Y],, :910ND 1 oV
‘auop Ajgeqoud :1usawwo) (qyToz 1sfod) ,,"dnoid |043u0d 10 uoIIUBAIRIUI DY) YIS 0] saldewdseyd ay3 udisse 03 a|qel
JaqWiNu WopuUeJ B pasn 3\, :90uapuodsallod |lew-3 Ag Joyine wouy 330Ny, "paudisse Ajwopuel 1am uoiSal yaea wouy sapewseyd, :4aded [euly say3 wody a10nn Yl oSy
juawaspn( Joj 1oddng juawaspnr Anu3
(evTOC
‘anisfod)
v10c

“I0 33 apysfod

256



"M YSIH,, 40 sl MO, JO JuaWASPN[1WLIBd 0] UOIIEWIOJUI JUSIDIYNSU] :JUBWWOD 4n 141MD
JUNO2JE 01Ul USY .} U] Sey SulaIsn|D) :JUSWIWOYD " ":B|NWIOY
8uimo||o) ay1 Buisn ‘1010e) UOIIR|JUI BdUBLIBA BY] J0) palsnipe usyl sem azis ajdwes anoge ay) ‘(Asewueyd e 3uiaq J1sn|d yoes yum) anbiuyoay Suiidwes
J915NJ2 e pazi|izn Apnis siy1 asneaaq,, 199} Wopuel e Se pajapow a4 03 saewJeyd Suimolje Ag saloewaeyd ulyim UOIIR|2410D JSISN|I-BIIUI BY) 0} S|9POW 3S3Y)
ul apew sem juawisnipy,, ,'paniodal aiam sjuaiied JO JaqUINU 3Y3 JOJ UOIIRIADP pJepuR]S pue ueaw Sulpnjaul ‘sa1isiialoeleyd anlduasap [aas| Adewleyd, :s910nD ol Vi
{SU YSIH :3uswwo)
,’sanss| Suiyyels Jo/pue syualzed Aue 1nidoaa 03 Ayjigeul J1ay3 03 anp no paddoup TT ‘Apnis siyy Joy paninudal AjjeuiSuio sapewleyd 8¢ ayi Jo 1nQ,, :$910ND UH 201
"auop JuaWIsn[pe [BJ11S13BIS PUB SUOP SI91ISN|I JO SI1ISIIDIORIRYD BUl|-9seq JO Suijioday :Juswwo)
. 109}J2 Wopuel e se pajapow aq 01 saew.eyd Suimo|je Ag saipewaeyd ulylim UolIL[94402 J3ISN|I-BJIUI DY) JOJ S|PPOW 9SaY] Ul 9pew sem juswisnlpy,, ,'paiodal
2JaMm sjualled JO JaqUINU Sy} JOJ UOIIBIASP pJepue)s pue ueaw Suipnjoul ‘salisiaioeseyd aAndiiasap [aas) Aseweyd,, ,dnoad Aq sonsusideleyd Adewleyd v ajqelL,, o1 19
Juswusisse dnoJ3 419yl 01 papul|q 10U a4am sisideweyd ayy
90UIS Selq JuawinIdRJ yum Ajdy1| Ajgeqoud :auswwo) *, -uawusisse dnoJs u1ayi 03 10adsas yum papuljq a4am sisioewseyd ay3 Jou syualed ayl Jayuan,, :d30nn HH ay
juawaspn( Joj 1oddng juawaspnr Anu3

40 ‘(ev10€ ‘o1ysfod) ¥10Z “/o 32 dpisfod jo uonenuuo)

257



“[0307010 APNIS UT pauonuaw

j0u sisAjeue dnoa3qns auop Ajqeqoud :3usawwo) ,,'sdnoudqns Suimoj|o) oyl Joy pauue|d asam sasAjeue Aioreso|dxa ‘1saia1ul 214129ds Jo suoizejndod 198.e1

01 ‘s|9A3| auljaseq s juailed yaea uodn Juspuadap a1am S9WO02IN0 BY] Ul Spuswarosdwi sy, ,'9auaiaype poos se papJesal sem (9ouUalaype-uou pue adualaype)
$9(B250NS SEV1 3Y) USaM13q 3J0W 10 GT JO [B1IIUISYIP V "SEVL 9yl uo aduasaype Sulpiodaly|as uoliuodoad ayl pue 4g dljoiselp Jo/pue 21j01sAs syuaned

Ul s98ueyd a4aM SaW02IN0 AIBPUOIS 043z UeY) J21eaUS JO 21005 A)SLIO|A B AQ Pauljap SBM 2JUBJaYpe-UOU JUdlled ‘SYIUOW g JO PUd dy3 1e 3|eds ANSLIOIAl aY3

uo dduaJaype Suiiodau-43s syualied jo uonuodoud sy ul a8ueyd sem awodino Atewnd ayy,, :4aded 1xa3 ||n} WoIH SRI0ND 341 40 Alljenb pajejaJ-yijeay ainseaw
01 pash aq ||Im [GZ] (10DV) 2417 Jo AMjeND JO JUBWISSASSY 1OYS Wal-8 9yl pue JuawieaJl pue yijeay J1ayl Suipies8al syaijaq pue sapniie ‘sasuatiadxa juaned
SS9SSe 03 pasn aq ||IM [£T] a4leuuolIsanp Jnoireyag pue syaljag ay|,, ,’SH4auaq dJIWOoU0Id pue dIAISS 3y} o) Aed 01 SSauSul||IM pue YHM UOIIOB)SIIES ‘|0JIU0D

dg ,s1uaned ur sa8ueyd apnjoul sawod1no Alepuodas,, ,**(2409s xapu|spalA ‘S'3) elep ||i424 uoedIpaw

ay31 Suisn Ajannoalqo pue [£T] (SGV1) Sulusauds Jnoineyag aduaJtaypy Joj [00] 3yl pue [9T] 9|eds A)SLIO|A paiodau-§|as ay3 Suisn Ajaaindalgns painseaw

9Q ||IM 3S3Y] "SYIUOW XIS JO pud 3y Je ddud)sisiad pue aduaiaype Jualied ul saSueyd aJe |el} AddVH dY3 40 sawodino Asewrud ay],, j020104d Apnis woly saxonp UH yS
-auop Ajgeqoud :3uswwo) *,""a|dduLid 1eaJ3-03-Uo1IUS1UI BY] Japun pawiopad sem sisAjeuy,, :910nD ol vaol
'auop j0u Ajgeqoud :uawwo) ,“"papuljg-uou, ;910NN UH vod
"auop jou Ajgeqoud :uawwo) ,'papuljg-uou, :910nD UH ddg
‘auop A|geqoud :uswwo) ,°,anbiuyda) adojaaua pajeas, ayl Suisn siojesiisaaul 8y J0 auo Ag Ino paliIed sem $s3204d UOIBZIWOPUES 3Y],, :910ND ol v
‘auop Ajqeqoud :3uswwo)
. @nbiuydal adojanus pajess, ay1 Suisn s101e81159AUI 941 JO SUO Ag 1IN0 pallIed sem ssad0.4d uolleziwopued ay| ‘siuaned dnois |0J1U0d pue uoilUdAIRIUI Y10q
dn Suimoj|oy pue Suninioas Adewaeyd swes syl wouy 3nsaJ 01 Aj9y1| uoneulweluod Aue pioae o3 [9A9] Adewleyd sy 1e pawuoyiad sem uoneziwopuey, :910ND Y1 DY)
juawaspn( Joj 1oddng juawaspnr Anu3
v10Z “/0

FERTLITEI

258



*JISU Y8iH,, 1o ) s1 Mo, Jo JuswaSpn( 1wiad 03 UOIIEWIOUI JUBIDIYNSU| SJUBWWOD) un 1HIMD
'SISA|EUB 1039.1400U] JO YSI4 MOT :3USWWOD ,,""193)}3 WOpUeJ e Sk pajeaJ) salewleyd |enpiaipul yum ‘Ajaaizoadsal ‘erep painguiisip Ajjewsou
-uou pue AjjewJou Joy Suljjspow Jesuljuou pue Jeaul] paxiw Suisn pasedwod asam sadueyd dnous ‘UoezIWOpPUERL J31SN|D JO $199))9 Y3 JOJ [043U0D O], :910ND o1 Vi
‘'spoyiaw jeldoidde 3uisn yiim 3jesp uaaq aney eiep
SuISSIIA :JUBWWO) 'T = BLIS1UD UOISN|IUI 193W 10U PIJ € = Pa1Sa4a3ul J9SUO| ON :DIN WOJJ SISISN|I JO $SOT ‘T = PIISaUIUI J9SUO| ON :D)d WOJ) SI91SN|D JO SO ul 201
"92UB|BeqUUI BUI[3SEQ JO YSI MO
JUBWWO) 199} WopueJ e se pajead] sappewseyd |enpiaipul yum ‘Ajaaoadsal ‘elep paingliisip Ajjewiou-uou pue Ajjew.ou Joy Suljjapow Jesuljuou pue Jeaul|
paxiw Suisn pasedwod a1am sadueyd dnoud ‘uoiieziwopued J93ISN|I JO S129)49 BY3 JOJ |043U0D 0], :330ND ,'(se8ejusdsad) siaquinu se paliodas pue uoluodoud
|enba Joj s3593 aJenbs-1yd Suisn pasedwod aiam sdnouS usamiaq saiIsLIR1dRIRYD BUljaseg,, :910ND ,,'sdN0JS UsaMIa( S9IUDIDHIP JUBDIHUSIS OU BJ9M 343Y],, :930ND ol 19
Juawaspn( Hw.ad 03 UOIIBWIOJUI JUIIDIYNSU] :JUBWIWOD un ay
juawaspn( Joj 1oddng juawaspnr Anu3

90 ‘YT0T “Ip 13 LIEMB]S JO UOIIBNUIIUO)

259



" JISH YSiH, 10 MSi MO, JO JuaWaSpn( Jwiad 03 UOIBWIOUI JUSIDINSU] :JUSWWOD

an

90

*S9AI}BJIBU SB S9WO021IN0 aAINsod jo Buipuodal an1309]as pue sisAjeue dnoadqgns jo Sundodas Sundipuo)

IJUBWWO)D S 3. Ul UMOYS S2402S 32130e4d pue a8pajmouy| ul 98ueyd ayl Aq pa|eanad se ‘uoiluanialul ay3 Jaye panrosdwi Apuediiudis ao13oeld pue aSpajmou
||BJ2AO ‘JOAIMOH *S9SED }SOW U| ,J9ASN,, SEM ¢ elul pooy A11e) ploae oA op ualo MOH, pue ‘,¢as101axa [edisAyd op noA ualjo MoH,, ‘uolrsanb ayy 03 Jamsue
9y "9s1249xa |eaisAyd Sulop Jo 1qey syl sem se ‘Jood sem aoueldwod uonedlpaw J1ay ‘Ajleuonippy “1ood sem 3 uipaedas ao130e4d J19y3 Inq ‘uoisualiadAy jo
JuawWaSeuew ay} ul X elUl }[eS JO 3]|0J Y3 JO aleme auam syualied 1SOIA, ,,'A8a1eJls JusWIeI] JIBY} 40} SudlIed aY) JO SNIeIS [BUOIIEINPS 3Y]) JOPISUOD 0} PI3U Y}
sasiseydwa siy| ‘syualred a3esay||1 01 pasedwod sa403s saysiy Ajpuediyiusdis pey siuaned 91ea11] "92130e4d puUB SSDUSJEME 1094 0} pUNO) SeMm Ssjudlled ay) JO sni1els
|eUOI}BINP3 Y3 ‘J9ABMOH,, ,,'|043U0I 34nssald poojq pue ‘a3130e.d ‘@8pajmouy| 413y} 40 SwUd) Ul sdnoJSgns 0M] 953y} USaMID( S20UBIRYIP Juediiudis Ajleansiels
OU 3JaM 3J3Y) ‘g 3|ge L Ul UMOYS SB ‘JOASMOH "P3IINPUOI SEM UOIIUSAISIUI Y3} J214e sdnoi8gns oM} 859y} U9aMISQ UOSIIEdWOD B ‘UOIZUSAIDIUI BY) 24043(

91025 d)| 4O SwUa) Ul Syudlled 21e4a1||l pUE 918491I| Y USIMID] 3DUDJIDHIP JUBdIHUSIS Aj|EJ13SIIR]S B SBM D43Y] SE ‘[9A9] |BUOIIEINPS Y] 404 [0JIUOD O], :S910ND

4H

s

" ISU YSiH,, 40 Isid Mo, Jo Juswaspn Jwiad 03 UOIIBWIOHUI JUSIDIHNSU] :JUSWWOD

an

vaol

"au0p 10U A|qeqoid :JUaWWOo) ,'SUOISSas SUlj|aSUN0D d0B}-0}-308) JO PAISISUOD dwwesgold UolzuaAIRIUI BY], ,'PRPI0IDI SEM ainssaid
poo|q 419y} pue passasseal a4am sadi3oeld uoledlipow 3jA1sal| pue 8pajmouy 4O S|aA3| ,SIualled ‘SYIUOW dUIU JO PUD Y3 Y "PApPJ0dal Os|e a1am saoioeld
3]A1sa4l| pue a8pajmouy| JO [9A3] duljaseq JI3Yl PUe ‘PapJ0odal IaM dg [elHul pue sa|gelieA dlydesSowap-0100s ay3 e ‘Adew.eyd ay3 03 HSIA 3sdly 3Y3 U], :910ND

dH

vog

"auop jou Ajgeqoud :UaWWO) ,"SUOISSaS Sul||aSUN0D 9Je}-01-908)
JO Pa3sIsu0d awwes3oad uoljuaAIRlUI BY],, ,’SUOISSDS Sul|[9SUNOD 934y} JO PA1SISUOD pue (Sulj|dSUN0d BUO-03-9UO ““3°1) PAsI|ENPIAIPUI SEM UOIJUSAID]UI |EUOIIEINPD
9y "dwuwesSoid UoIUSAISIUL BY) Ul PAAJOAUL sem ‘ueldisAyd e pue ‘asunu e ‘sisioewaeyd Allunwwod oml Suipnpul ‘sjeuolssajold aueaylesy Jo weal y,, :s910nD

dH

ddg

*auop 10U Ajgeqo.d :uaWwwo) ,,'JUISU0D PaWLIofuUl [BCUIA J19y3 Suimol|oy Apnis
93 03 Pa3INJIIJ BIIM BLIDIID uoisn|dul ay3 Sun@aw sjuaned ‘Ajleul, ,Adewseyd edjeyues 1e yaam Aiana Aepli4 pue ‘Aepsiny] ‘Aepuns ,o1uid uoisuaiiadAy pa|
-1spewdeyd e, Suipuane uoisuapadAy yum pasoudelp syuaned aiam Apnis ayl ul papnjul siuedidipied ayl,, ,Apnis uonuaasaiui-1sod/-aud 1o0yod-s|3uls,, :s930ND

dH

v

‘auop 1ou Ajgeqoud :auswwo) -, Adewseyd edjexyues 1e jaam Aians Aepli4 pue ‘Aepsiny] ‘Aepuns ,o1ulp uoisualiadAy pa|
-1spewueyd e, Suipuaiie uolsuapadAy yum pasoudelp syuaned asam Apnis syl ul papnjul siuedidinied ayy,, ,Apnis uonuaasaiul-1sod/-aud 110yod-s|duls,, :s910ND

4H

BN

juawaspn( Joj 1oddng

juawaspnr

Anu3

vroz “|p
12 bwibys

260



Abbreviations for Table 5.1:

AC=Allocation concealment (selection bias); BI= Baseline imbalance; BOA=Blinding of outcome assessment (detection
bias); BPP=Blinding of participants and personnel (performance bias); CWIRT=Comparability with individually randomized
trials; HR=High risk; [A=Incorrect analysis; IODA=Incomplete outcome data addressed (attrition bias); LOC=Loss of
clusters; LR=Low risk; OB=Other bias; RB=Recruitment bias; RSG=Random sequence generation (selection bias);
SR=Selective reporting (reporting bias); UR=Unclear risk
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5.4 Research Proposal
Abstract

The aim of this research is to evaluate pharmacist-led intervention among patients in a single-
community pharmacy to improve antihypertensive medicines adherence. This investigation
will consist of a longitudinal before-and-after study, undertaken at a single-community
pharmacy in Uppsala, Sweden. Ethics approval will be sought for at ethics board in Sweden.
Patients recruited should be at least 18 years old or above, having minimum one prescription
on an antihypertensive medicine, been using the medicine/s for the past 3 months and should
get the medicine refill done at the study pharmacy while the study is ongoing. The
participants will be serving as their own controls. The study duration is set to 6 months. Data
will be collected at baseline and after a 6-month follow-up: adherence (8-item Morisky
Medication Adherence Scale, Medication Adherence Report Scale, Medication Possession
Ratio), a questionnaire on patient perception on medicines (Belief about Medicines
Questionnaire) and a pharmacoeconomic evaluation of the pharmacist-led intervention. The

intervention will be implemented after 3 months from baseline.

Research question

Can pharmacist-led adherence intervention/s in a single-community pharmacy contribute to

improved antihypertensive medication adherence?

Aims and Objectives

Aim: to evaluate pharmacist-led intervention/s among patients in a single-community

pharmacy to improve antihypertensive medication adherence.
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Objectives:

e measure the change in blood pressure, pulse and antihypertensive medicine adherence
e cstablish the cost-effectiveness of a pharmacist intervention in improving
antihypertensive medicines adherence

Research design

e Longitudinal before-and-after study

e Single community pharmacy in Uppsala, Sweden

e Six-month study duration

e Two study groups run in parallel: monotherapy and polypharmacy

e Patients serve as their own control

¢ (Quantitative measurement at baseline (first visit) and after 6 months (last visit): blood
pressure and pulse, 8-item Morisky scale (8-item MMAS), Medication Adherence
Report Scale (MARS) Medication Possession Ratio (MPR), Belief about Medicines
Questionnaire (BMQ)

e Intervention implemented after 3 months from baseline

e Pharmacoeconomic evaluation of the implemented pharmacist-led intervention

This study uses a triangulated research approach which revolves around:

1. Personal contact and review of elements
2. Self-reported scale devices: 8-item MMAS, MARS, and BMQ

3. The long-term chronic historical record of the usage of medication
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The project will be undertaken as a longitudinal before-and-after study in a single-community
pharmacy in Uppsala, Sweden. There will be two study groups run in parallel: one group with
patients having one antihypertensive agent (monotherapy) and the other group in which each
participant has two or more antihypertensive medicines (polypharmacy). Patients will serve as
their own control. A significant reduction in blood pressure is in this project set out to be 10

mmHg systolic pressure and 5 mmHg in diastolic pressure.

The research procedure is as follows:

1. Participant recruitment

Participants being dispensed antihypertensive medicines at the dispensing counter at the
pharmacy will be approached by the dispensing pharmacist (researcher) and will be
informed about the study with the following information: “There will be an ongoing study
here at this pharmacy for patients undergoing treatment with blood pressure lowering
medicines. This study is aimed at evaluating if a pharmacist can contribute to improving
patient blood lowering medicines taking. Does this sound interesting to you?”. The
participant will also be asked by the researcher for how long they have been taking
antihypertensive medicine/medicines. If they inform that they are interested to participate,
they will be handed the participant information leaflet which they should carefully read
through. They will then be given at least 24 hours to decide whether they would like to
participate. If they decide to participate, they should contact the researcher either by
phone/e-mail and a date is mutually agreed upon when the patient can return to the
pharmacy to meet the researcher and opportunity will be given to ask questions and discuss

the study. If the eligible participant then after this decides that he/she wants to participate,
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an informed consent will be handed the eligible participant and this consent sheet should
be carefully read through and then signed by both the participant and the researcher.
Informed consents will be stored in a locked safe at the pharmacy, accessible only to the

researcher, two pharmacy managers, and pharmacy managers’ assistant.

1.1. After signing the informed consent, the participant will be assigned a participant code
(number). They will be asked by the researcher for how long they have been taking
antihypertensive medicine/medicines and which antihypertensive medicine/s they are
currently taking. The researcher will ask the participants permission to approach their
GP/prescriber. The researcher will then go and approach the prescriber with the full
details of this project. It will be explained to the them that under Swedish law the
researcher is not allowed to download prescription data from the pharmacy dispensing
computer system in front of the researcher, so, therefore, the researcher is requesting
their assistance which is legal on how many prescriptions they wrote and what for and
if the researcher can have permission to ask your practice manager to give the
researcher that data when a patient has given the researcher ethical consent to do so.
The GP/prescriber/practice manager can be provided with copies of the ethical consent
and the researcher will not trouble the GP/prescriber each time if the practice manager
could provide the researcher this data off the prescribing system. This information will
be registered electronically linking it with the participant code. The participant will be
assigned to a monotherapy or poly pharmacy study arm depending if they are taking

one or more antihypertensive medicines.
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1.2. The participant will be handed a protocol sheet where the participant must record
when they begin to take the first pill in the medicine/s bottle/s. Participant names will
not appear on any of these data collection papers, only the assigned participant code.
Patient name, demographic details, assigned participant codes and which medicines
they are taking will be stored in a master computer file in two USB memory sticks
(one backup) which both will be protected by encryption using the encryption software
TrueCrypt. These two USB memory sticks will be stored in a locked safe in the
pharmacy only accessible to the researcher, 2 pharmacy managers, and one pharmacy

managers’ assistant.

2. Data collection questionnaires

The participant will be handed the questionnaires containing the 8-item MMAS, MARS,
and BMQ which the participant will be partially facilitated by the pharmacist to answer in
a quiet room in the pharmacy building. After the participant has filled out the

questionnaires these will be handed back to the researcher.

3. Blood pressure and pulse measurement

The participant will then be asked to be seated on a chair in a quiet room in the pharmacy
and rest for 5 minutes (Mancia et al., 2007; O’Brien et al., 2005; The British Hypertension
Society, 2012). Blood pressure and pulse of the participant will then be measured using the
clinically validated electronic blood pressure monitor Omron 705-IT and take up to 3
readings to check for continuity (The British Hypertension Society, 2012). Step 1.1, 1.2, 2

and 3 is set to take maximum 1 hour. Blood pressure data will be recorded on a separate
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paper sheet for each participant containing only the participant code. The participant will

also be informed about the result of the blood pressure and pulse measurement.

4. Pill count

The participant will be asked to bring their medication bottles to the pharmacy to enable the
researcher to perform pill counts. This will be done each time the participant comes to the
pharmacy for medicines refill (usually after 3 months or depending on the prescribed
amount). Now the participant would have to bring in the pill count protocol to show it to the

researcher.

5. Intervention

After 3 months from baseline, the intervention will be implemented for each participant
based on their individual results received on the 8-item MMAS and MARS. Participants
will be contacted preferably by telephone and informed about the intervention and should
visit the pharmacy. Depending on the individual 8-item MMAS and MARS results
participants receive the following intervention separately or in combination/s will be

implemented:

(a) Targeted counselling from the pharmacist — explaining the disease state, medication
mechanism and importance, outcomes and importance of adherence (this targeted
counselling will take place in a separate, calm and quiet room in the pharmacy
building). The time duration for this counselling is maximum 30 minutes per

participant.
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(b) A patient medication explanation leaflet (titrated to the individual patient’s drugs
regime/condition

(c) A reminder sheet (to be put up at home in a convenient, prominent position) that is
titrated to the individual patient and has tick boxes to show when and if a dose was

taken.

6. After 6 months from the first blood pressure measurement visit, the participant should
make their last study visit to the pharmacy. The participant will be handed the
questionnaires containing the 8-item MMAS, MARS, and BMQ which the participant
will be partially facilitated by the pharmacist to answer in a quiet room in the pharmacy
building. After the participant has filled out the questionnaires these will be handed back

to the researcher in the pharmacy.

7. For blood pressure measurement, the participant will be asked to be seated on a chair in a
separate, quiet room in the pharmacy and rest for 5 minutes (Mancia et al., 2007; O’Brien
et al., 2005; The British Hypertension Society, 2012). Blood pressure and pulse of the
participant will then be measured using the clinically validated electronic blood pressure
monitor Omron 705-IT and take up to 3 readings to check for continuity (The British
Hypertension Society, 2012). Step 1.1 and 1.2 is set to take around 1 hour. Blood pressure
data will be recorded on a separate paper sheet for each participant containing only the
participant code. The participant will after this also be informed about the result of the
blood pressure measurement. Step 4 and 5 should take maximum 45 minutes per

participant.
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A pharmacoeconomic evaluation of delivering a pharmacist-led intervention will be done

throughout the duration of the study:

e Cost per increment: How much it costs to deliver | mmHg in blood pressure reduction
(cost per unit change in clinical outcome) — Following data will be considered: The

measured change in systolic, diastolic and mean arterial pressure.

Capital cost will be calculated during the study duration addressing questions such as:

¢ How much time does it take to administer various counselling as a pharmacist?

e How much does the pharmacist cost per minute and per hour?

e Ifaspecial counselling area does not exist — how much will this cost?

e Cost of paper?

e Waste cost of the medication is calculated: Physical pill count provides information how
much is wasted or not. Level of adherence data obtained from 8-item MMAS and MARS
will also provide data on waste cost. Drug cost is available through The Dental and

Pharmaceutical Benefits Agency, TLV website (Tandvard- och Lakemedelsforméansverket,

2012).

Population and sample

Inclusion criteria: age at least 18 and above, must be having at least one active prescription on
an antihypertensive medicine or fixed combinations of antihypertensive medicine, been using
the medicine within the past 3 months, medicine refill done only at the study pharmacy

throughout the duration of the study, can understand, write and speak Swedish.

Exclusion criteria: Not self-administering medicine, participating in another clinical study
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Research instruments

Blood pressure and pulse measurement using a clinically validated blood pressure monitor
accordingly to The British Hypertension Society (The British Hypertension Society, 2012).
Adherence: (8-item Morisky Medication Adherence Scale, Medication Adherence Report
Scale, Medication Possession Ratio), a questionnaire on patient perception on medicines
(Belief about Medicines Questionnaire) and a pharmacoeconomic evaluation of the

pharmacist-led intervention.

Ethics

The researcher will apply for ethics approval through the Central Ethical Review Board,
Sweden. Ethical issues will involve dealing with human subjects and dealing/gathering
personal/confidential data. No identity of any participant will be disclosed in the
dissemination of the results. The participant is free to withdraw from the study at any time

without giving a reason and no penalty is involved at any stage.

Impact

The impact of this research is to show the significance of antihypertensive medicines
adherence check in a pharmacy by a pharmacist is beneficial to contribute to the best
pharmacist-led intervention which not only shows to increase antihypertensive medicines
adherence, but also results in a decrease in blood pressure and pulse, an increase of quality in

life and simultaneously is a cost-effective approach.
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5.5 Approval by Regional Ethical Review Board
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5.6 Information for research participants

Evaluation of pharmacist-led intervention for improving adherence to treatment with

antihypertensive medicines

Background and Purpose The purpose of this research project is to evaluate the efforts
made by a pharmacist at a community pharmacy to improve adherence to antihypertensive

medication therapy.

Inquiry concerning participation You are asked to participate in this project because you
have in the last three months undergone treatment with antihypertensive medicines. We have
gained access to this information because you have collected your medications at
Apoteksamariten AB. To participate, you are at least 18 years of age, have at least one active
prescription on antihypertensive medicine, you are not participating in another clinical trial,
you can self-administer the medicine, and that you can understand, speak and write Swedish

unhindered.

How will the study be conducted? The study will be conducted at Apoteksamariten AB in

Uppsala for 6 months and you are asked to visit Apoteksamariten AB at regular intervals.

e Your blood pressure and your pulse will be measured by the researcher (the
pharmacist) during your visit to Apoteksamariten AB at the beginning and end of the
study. You will also at each of these two occasions get to answer three different

questionnaires which show your adherence to your antihypertensive medication
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therapy as well as your beliefs about medications. Every visit were blood pressure and
pulse measurement is carried out as well as answering the three questionnaires is
expected to take up to 40 minutes.

You will get a paper protocol and if you been dispensed a refill of your
antihypertensive medications from the pharmacy, you should make a note of the date
on which you started taking your medications. During the 6-month study period, you
should always pick up your medication at Apoteksamariten AB.

Every time you pick up a refill of your antihypertensive medication you should bring
your recently used medicine’s package. The researcher will count the remaining pills in
the medicine’s package. If for any reason you would pick up your medicine at another
pharmacy, you should inform the researcher of this to take account of this in the
research results/analysis.

The researcher will with your permission contact the doctor who has prescribed your
anti-hypertensive medicine. The researcher will also explain what this project is about.
The researcher will then ask for your doctor’s help to provide the researcher with
information on the number of prescriptions written for you, and for what purpose and
date the prescription/s were written.

Three months after the beginning of the study it will be conducted an intervention
aimed at increasing your adherence to your antihypertensive medicines treatment. The

intervention is one of the following or a combination of the following:
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(a) Targeted counselling from the pharmacist — explaining the disease state, medication
mechanism, outcomes and importance of adherence. Counselling will take place in
the pharmacy. This counselling will take a maximum of 30 minutes.

(b) An information leaflet about antihypertensive medication/s which is titrated to your
medication therapy.

(c) A reminder sheet (to be put up at home in a prominent position) that is titrated to

you with tick boxes to show when and if a dose was taken.

What are the risks? The possible risks in this project are that you can feel anxious over your
antihypertensive medication therapy, any issues about privacy (to talk about your medications
in an open pharmacy environment) and feel embarrassed/singled out to participate in a study.
Another potential risk is if the automatic blood pressure monitor used provides incorrect
results during blood pressure and pulse measurement. If any problem occurs during the study
which puts the safety of the participant and/or the researcher at risk, the project will

immediately be stopped until the problem has been investigated and resolved.

Are there any advantages? The project’s effects are unknown.

Dealing with data and confidentiality
e All personal data collected in this project are stored and handled in accordance with the
Swedish Personal Data Act (1998:204). Responsible for the personal data is
Apoteksamariten AB. According to the Personal Data Act, you have the right to once a
year at no cost receive all the details about you which are handled and, where
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necessary, to have any errors corrected. Contact person is researcher Amirthan
Amirthalingam (see contact information under the heading Responsibility).

e Your answers and results will be dealt with to avoid unauthorized access to them. The
researcher is a licensed pharmacist and covered by the obligation of professional
secrecy applying within health care. You will be assigned an individual participant
code. Data will be handled both in paper and electronic form. All material in paper
form will only contain your participant code except the consent form which will
include your name and personal identity number. The consent form is securely stored at
Apoteksamariten AB. Participant code along with your name and your contact
information is stored electronically protected by encryption technology.

e Anonymous data will be shared with the University of Birmingham in the United
Kingdom which is the academic institution that supervises the study. Personal
information is retained until the researcher’s doctoral thesis is approved. If the study is
being published and presented to the public your identity will not be revealed. If you
want to take part of your results in the study or the full study results, we will make sure

you do so.

Insurance, compensation Insurance for participation in this study is provided through
Lansforsdkringar which is the insurance company Apoteksamariten AB is connected to. No
compensation is provided for participation in this study, nor travel expenses, loss of income

etc.
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Voluntariness Participation in the project is voluntary. You may, at any time and without

specific explanation withdraw your study participation without any impact on your usual care.

What happens if something goes wrong or if you have complaints? You should then

immediately contact either the researcher or the independent contact person listed below.

Responsibility
Researcher: Independent contact person:
Amirthan Amirthalingam, Kristina Fritjofsson
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Principal Researcher: (communicates in English)

John Marriott, Professor of Clinical Pharmacy

Pharmacy, Pharmacology and Therapeutics Section,
School of Clinical and Experimental Medicine,
College of Medical and Dental Sciences (CMDS),
Medical School Building, University of Birmingham,

Edgbaston, B15 2TT, United Kingdom
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5.7 Consent form

Project title: Evaluation of pharmacist-led intervention for improving adherence to treatment

with antihypertensive medicines

I have read the information sheet (information for research participants) and I have also been
given an oral explanation of the research project by the researcher. I have had the opportunity
to ask questions and discuss participation in the study and the study in general, and received
at least 24 hours for me to decide whether I want to participate in the study or not. I give my
consent to the treatment of my personal data as described in the information for research
participants. I give the researcher permission to contact my doctor who prescribed my
antihypertensive medicines to get information on how many prescriptions on antihypertensive
medications has been written to me and for what purpose and what date the prescription/s are
written. I also give permission for the researcher to give my doctor a copy of this consent
form, if my doctor requires this. I am aware that my participation in the study is voluntary and
that I may at any time cancel my participation without providing an explanation, and that this

will not affect my treatment or continuing care. I agree to participate in the study.
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Study participant

Place and date:

Study participant's signature:

Study participant's personal identity number:

Study participant's name:

Researcher

Place and date:

The researcher’s signature:

The researcher’s name
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5.8 Information leaflet for improving your blood pressure medicine’s
adherence

In the year 2000, hypertension existed in 26% of the adult population. It is estimated to be
responsible for 4% of the global disease burden. It is a world-wide public health problem.
Lowered blood pressure can lead to a reduction in the incidence of stroke and cardiovascular
heart disease. According to WHO, treatment of hypertension has shown to prevent
cardiovascular diseases, extend and enhance life. Despite this, hypertension is everywhere
still inadequately managed. The lack of adherence to blood pressure lowering medicines plays
a major role. The concept adherence can be defined as to which extent the patient follows
instructions to the treatment which has been prescribed. It is a concept which is non-

judgmental and is not thought to be used to blame the treatment, patient or prescriber.

Non-adherence can exist due to many reasons, for example, due to adverse effects, poor
instructions, and poor memory. Low adherence is very common: adherence rates to prescribed
medicines are about 50% (on a 0-100% scale). This is particularly critical when the treatment
response relates to the dose and therapy schedule. In turn, this leads to reduced treatment
benefits. The adherence rate to blood pressure lowering medicines depends on the population
being studied but is in the range between 50-70 percent. The purpose of this information sheet

is to improve your blood pressure medicine’s adherence.
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Consult your doctor to make sure that you have understood the disease state.

Consult your doctor and/or pharmacist to make sure that you have understood the
benefit of your treatment.

Take your medicine only as instructed on your medication label and instructed by your
doctor. Ask your doctor or pharmacist if you do not know and/or understand how to
take your medicine.

Never by yourself decide to alter the dose or stop taking the medicine before
consulting with your doctor.

Consult your doctor or pharmacist if you are concerned about possible side-effects or
the risks of the treatment.

Consult your doctor or pharmacist if you experience unpleasant side effects from your
treatment.

Consult your doctor and/or pharmacist if you encounter issues with tablet form,
medicines combination, the timing of the dose/s, the cost of the treatment and
insurance coverage of the medicine.

Store your medicine bottle in an environment accordingly to the instructions on your
medicine bottle. Make this storage environment will be easily accessible for you.
Visit your local pharmacy and ask the pharmacy staff to help you with dose aids that
will help you remember to take your medicine as prescribed by your doctor.

When travelling remember to bring your medicine with you and take it as instructed

on the label and instructed by your doctor.

282



e Find a pharmacy which is easily accessible to you. Ask somebody you trust for help
when you are not able to visit the pharmacy and make your medicine refill by
yourself.

e Make sure to have your blood pressure checked at regular intervals and that there will

be a continuous follow-up of your treatment by your doctor.
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5.9 Reminder sheet

Year Maonth:

Reminder sheet

Participant code

On this reminder sheet we kindly ask you to add a check mark when you have taken the
dose/s of your blood pressure lowering medicine accordingly to your doctor’s prescribed

dosage.

Drug name: Strength: Drug name: Strength:
1 16 16
2 17 2 17
3 18 3 18
4 19 4 19
5 20 5 20
6 21 6 21
7 22 7 22
8 23 8 23
9 24 9 24
10 25 10 25
11 26 11 26
12 27 12 27
13 28 13 28
14 29 14 29
15 30 15 30

31 31

Drug name: Strength: Drug name: Strength:
1 16 1 16
2 17 2 17
3 18 3 18
4 19 4 19
5 20 5 20
6 21 6 21
7 22 7 22
8 23 8 23
9 24 9 24
10 25 10 25
11 26 11 26
12 27 12 27
13 28 13 28
14 29 14 29
15 30 15 30

31 31
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