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Abstract

Approximately half of the patients taking medication for hypertension have
problems following the prescribed regime to the extent that they do not derive
optimal clinical benefit. Prior to this study, there was little data on adherence in
the Arabian Gulf region and there was no Arabic language instrument for

measuring self-reported adherence.

This thesis describes the design and validation of an Arabic / English self-
reporting measure for medication adherence. This instrument was used to study
the concurrent and predictive validity of the self-reported adherence measure,
changes in self-reported adherence and to compare the doctor and patient

perspectives on adherence.

A review of the literature relating to adherence includes a critical appraisal of the
methods used to measure adherence, a discussion of which of these are most
suited to routine clinical practice and emphasises the role of the individual's
health beliefs in determining adherence. A large number of factors have been
associated with a higher risk of non-adherence and these are discussed in the

context of whether they are likely to be modifiable risk factors for non-adherence.

A review of hypertension demonstrates that it is a modifiable risk factor for
cardiovascular disease and that there is strong clinical trial and epidemiological
evidence for the effectiveness of antihypertensive drugs. Hypertension is
therefore not only an ideal model in which to study medication adherence in
chronic disease, but an area in which improved adherence will bring enormous

clinical and economic benefit.

An English self-reporting measure was translated in to Arabic and adapted for
use in the UAE. After validation of the translation and a pilot study, concurrent
validity was assessed from a sample of 203 patients. Seven items were selected
as a measure of adherence. These seven items provided a one-dimensional
instrument with a high degree of internal reliability (Cronbach alpha 0.76). The
responses were assigned a score (0-7) and the score was related to high (0),
medium (1-4) or low adherence (5-7). Patients who reported high adherence
were approximately twice as likely to have reached their target blood pressure
than patients who reported medium or low adherence (52% vs. 28%). The
adherence score was significantly related to the systolic blood pressure, diastolic
blood pressure and the change in systolic blood pressure since the start of

treatment.
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After 6-9 months, 86 patients were followed up and the self-reported adherence
was re-assessed. Over 40% of patients had changed their self-reported
adherence and high adherence at the initial study was not related to blood
pressure control at follow up. While this showed that the self-reported adherence
had a low predictive validity, it continued to show strong concurrent validity.
When compared with the initial study, at follow-up the changes in adherence
were consistent with changes in the blood pressure control. At follow-up, patients
who reported high adherence were twice as likely to have reached their target
blood pressure compared with the patients who reported medium or low
adherence (67% vs. 32%).

The doctors were asked to give their estimates of the patient's adherence
together with their assessments of key aspects of the patient's care. There was
very little agreement between the doctors’ assessments of adherence and the
self-reported adherence reports. The doctor's assessment concurred with the
patient's in around 50% (44-56%) of cases. The doctors’ perceptions of the
quality of patient-doctor communication, patient knowledge and effectiveness of
therapy were strongly related to the doctors’ assessments of adherence but this
was not related to the self-reported adherence. The doctors estimated that those
with the more serious cardiovascular prognosis had lower adherence whereas

these patients reported higher adherence.

This research has demonstrated important differences in the patient and doctor
perspectives on adherence in hypertension, the temporal nature of adherence
and suggests that any intervention to improve adherence will have to include the
ongoing evaluation of adherence and health beliefs, be multi-faceted, related to
the individual and part of a sustained management plan. The scope for greater
pharmaceutical care of hypertension patients is described. If further studies
confirm the effectiveness of this Arabic / English self-reporting measure, it should
be incorporated in to routine clinical practice in the UAE where it would greatly

improve the identification of non-adherent patients.
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Aims and objectives of the thesis

The aim of this PhD thesis was to devise and evaluate an Arabic / English
language instrument for the self-reporting of medication adherence by patients
attending UAE Ministry of Health primary healthcare care centres for the

management of their hypertension.
The objectives of this thesis were:

e To develop an expert appreciation of medication adherence in
hypertension as a result of performing a comprehensive review of the

relevant literature

e To devise and validate an Arabic self-reporting measure for patients to
relate there perceptions of their medication adherence. The scale should

be suitable for use in routine clinical practice

e To derive a scale from the instrument that can be used study the

association between self-reported adherence and blood pressure control

e To study the doctor's perceptions of medication adherence and the

factors influencing their perceptions

e To compare the doctor's perceptions of medication adherence with the

patient’s self-reported adherence

e To follow up a group of patients to determine the predictive validity of the
self-reported adherence and study changes in self reported adherence

over time.
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1. Medication adherence
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1.1 Summary

This chapter includes a discussion of the various definitions and classifications of
adherence and emphasises the role of health beliefs in determining adherence.
It includes a critical appraisal of the various methods used to measure adherence
over the last thirty years and a discussion of which of these are most suited to
routine clinical practice. Previous research has shown that a large number of
factors are associated with a higher risk of non-adherence and these are
discussed in the context of whether they are likely to be modifiable risk factors for
non-adherence. A better understanding of adherence is a prerequisite for the

design of interventions to maximise adherence.

1.2 Describing adherence

e, What'’s in a name?

It is widely recognised that on average, 40-50% of patients do not follow their
treatment plans as recommended to them. Researchers and commentators have
used the terms compliance, adherence and concordance over the last 30 years
to describe this subject and adherence is further described according to

qualitative criteria such as whether it is intentional, primary or secondary’.

1:28. Adherence versus Compliance

In this thesis, the term adherence is used in preference to compliance when
describing how a patient follows the prescribed treatment. The term adherence
was adopted to conform to the growing recognition that compliance under-
emphasises the extent to which patients make an active decision about how they

take their medicines.

A lot of the literature on this subject uses the term compliance. It is unusual to
find the term adherence before the late 1980’s and then it is usually in the work of
behavioural psychologists e.g. Blackwell, 1979°. Dictionary definitions barely
distinguish between the two terms; however, increasingly, over the years the term
compliance has been criticised®. Many authors, especially social scientists and
health ethicists have encouraged the use of the term adherence. It is believed
that compliance suggests that the patient is a passive partner in their disease
management and that failure to take the medication is therefore the fault of the

patient.

1:2.3. Adherence versus Concordance
There is an increasing change in the distribution of power in the doctor / patient

relationship. In most countries, the power of a patient lobby is now well
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recognised along with increasing patient expectations and an emphasis on
involving the patient in the decisions taken regarding their treatment. The term
concordance has recently been proposed as part of a sincere attempt to change
the way we think about the doctor, patient relationship. In 1997 the Royal
Pharmaceutical Society of Great Britain published a report of their two-year
enquiry into what is known about the difficulties patients have in taking medicines
as prescribed'. Although an interim discussion document adopted the term

adherence, the final report introduced the term Concordance.

Concordance is used to describe the process by which an arrangement is forged
between the patient and the physician, whereby they are both in agreement
about the nature of the illness and its treatment. In this way, patients are more
likely to take their medication and get the therapeutic benefit. The report
advocated a distinct change in the approach to the problem of adherence and the
relationship between prescribing and medicine taking and therefore between the
prescriber and patient. Adherence describes what the patient does, but

Concordance enhances adherence.

1.3 Defining Adherence and Non-Adherence

Adherence can refer to the extent to which a patient follows any or all aspects of
their recommended management including life-style modifications and continuing
attendance for the monitoring of their condition, e.g. hypertension and other

cardiovascular risk factors.

There is no generally agreed definition. Adherence or compliance has been

defined as;

‘the extent to which the patient’s behaviour... coincides with the clinical

prescription” Sackett *

“the point below which the desired preventive or therapeutic result is unlikely to
be achieved” Gordis °

“the extent to which the patient fulfils the intention of the prescriber in taking
medication”. McGavock °

The definitions of Sackett and McGavock both describe the key point that needs
to be measured, i.e. the difference between the prescriber's intention and the
patient's action. However, both definitions neglect the reality that a good
therapeutic outcome does not always require 100% adherence, a point

recognised by Gordis.
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Sackett’ first observed in 1975 that blood pressure does not start to fall
significantly until the patient is taking at least 80% of their antihypertensive
therapy, and this is still widely accepted. A more difficult question is how far does
the blood pressure need to fall. Therefore, one should focus on the level of
adherence that is adequate to achieve a desired therapeutic result’ and very
often we do not know what threshold of adherence is “enough”. It will be shown
in chapter 2, that this threshold to clinical effectiveness is a feature of the drug,
the disease and the way the patient is affected by these two factors. The concept
of “therapeutic sufficiency” has been introduced to describe the reaching of the
therapeutic goal despite “patients imperfect behaviour and clinicians’ imperfect

prescriptions”®.

1.4 Qualitative and Quantitative classification of adherence

Research has addressed the qualitative nature of non-adherence and the
quantitative nature of non-adherence (the actual methods used are discussed in
section 1.6 below). Qualitative definitions refer to variables such as intention,
memory, health beliefs etc. Quantitative definitions refer to the amount of
medicine taken over a given period or the accuracy of the dose timing,
completion of the prescribed course etc. In both cases, it is essential to

understand that in most situations, non-adherence is partial, not total.

If one is attempting to measure adherence quantitatively, one must be clear what
one is measuring. If one counts missed doses, how should this be expressed?
Is percentage of prescribed doses a useful measure? If so, then how does one
compare a missed dose from a once daily regimen with a missed dose from a
twice-daily dose?

Consider the patient who, over a 28-day period misses six doses of their once
daily regimen. They will have missed more than 20% of their prescribed doses.
If a patient misses six doses of their twice-daily regimen, they will have missed
just over 10% of their prescribed doses. If a patient is on two medicines, one
taken once daily, the other taken twice daily and misses two of the once daily
doses and four of the twice daily doses they will have missed 14% of the

prescribed doses.
e Which of the above examples is worse for the patient?

e Would the answer be different depending upon the indications for the

medicine?
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e If the medicines are antihypertensive drugs, all three patients may have

lost control of their blood pressure for up to six days.

e s it more dangerous to miss the morning dose of the antihypertensive or

the evening dose?

The answers will depend partly on the duration of action of the medicines. Many
modern antihypertensive drugs have half-lives in excess of 24 hours. They have
been described as being more “forgiving” as they ameliorate the loss of control

due to occasional missed doses.

The above examples of non-adherence, may be contrived but they are an over
simplification. More commonly, non-adherence presents as a variant behaviour,
taking the form of, omitting doses and the seemingly random stopping and
starting of treatment (called drug holidays). Consider the patient who stops
taking their antihypertensive for six weeks before restarting regular, daily doses.
They will have missed less than 12% of their prescribed doses over a 12-month
period. Would this scenario have a greater adverse impact upon the

cardiovascular risk of the patient than the above examples?

There are no long-term studies to answer these questions. Most data comes
from relatively short-term studies and one must be careful to put these findings in
to a clinical context and to recognise that it may not be a wholly reliable

representation of long-term adherence behaviour in a patient or population.

14 1. Adherence as a process

Perhaps a more constructive approach is to first recognise that medication taking
is a process. This is particularly important in the treatment of chronic disease
where medicine taking is long-term and may be for life. Waeber and colleagues
(1997) describe these as Adoption, Execution and Continuation (or
Discontinuation)®.

Adoption

Adoption describes the first step in the process and is when the patient is given
the news that they have a raised blood pressure and drug treatment is proposed.
The patient's acceptance of this plan is “adoption”. The patient's understanding
of hypertension, it's consequences and the role of prescribed medicine is crucial
for high levels of adoption, i.e. the patient’s decision to follow the treatment plan.
The patient’s receipt of the dispensed drug and the administration of the first

dose mark the move to the “execution” step of the process. However, the patient
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may still be weighing the information they have received for some time after

receiving the medicine from the pharmacy.
Execution

This is the day to day taking of the prescribed dose at the right time. In
hypertension, it is not only the number of tablets taken but also the interval
between tablets that is important. Failure of execution will fail to lower blood
pressure or will allow blood pressure to rise to untreated levels. It is a part of the
patient's life away from the health care workers and the patient has to decide that
this activity is going to become part of their lifestyle. If they make this step, they
will have gone into the “continuation” step of the medication taking process. Most
studies of adherence involve measurement of the “execution” step of the process.
In many cases, the patient moves from execution to discontinuation of the

treatment.
Continuation or Discontinuation

Discontinuation of medication is common to all chronic conditions that require
continuous drug treatment. There has been relatively little research work done to
understand this step. It is not clear if declining rates of execution is a signal for
impending discontinuation or if the reasons for poor execution are the same

reasons leading to the discontinuation phase of non-adherence.

These stages are a useful way to structure our thinking about adherence
especially when designing studies. However, it is important to remember that
there will be different degrees of patient commitment to each stage and that this
commitment will vary with time. Therefore, if we are to understand non-
adherence and work towards minimising it we will need to evolve both the way

we measure and categorise non-adherence in each of these three processes.

1.4.2 Intentional non-adherence

Intentionality has been used to categorise non-adherence. It is a major issue
regarding the adoption and execution of treatment. If a patient rejects the
doctor’s diagnosis and / or treatment, fails to return for follow-up appointments or
the patient fails to have their prescription dispensed it is intentional non-
adherence. |If they fail to have the prescription dispensed because they cannot
afford the cost, it is voluntary but not strictly intentional. Intentional non-

adherence involves rationality and decision making on the part of the patient.
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Intentional discontinuation is not always a bad thing. Intentional non-adherence
amongst patients taking long-term medication has been described as “intelligent
non-adherence”’®. Stable, insulin dependent diabetics can adjust their insulin
dose according to occasional infections, lapses in diet or exercise. Many patients
adjust their medication to ameliorate side effects, often without any detriment to

the benefit.

In asthma management guidelines, regular inhaled steroids have become the
cornerstone of modern management. There is evidence that patients do not
always use inhaled corticosteroids regularly but still derive the additional benefit.
This has led some experts to ask if intermittent inhaled steroids are adequate in

some patients. Perhaps this is another case of intelligent non-adherence?

There may be reluctance for health professionals to admit that adherence is
intentional. Non-adherence by the elderly is often attributed to forgetfulness or
dementia; however, in a study of 111 elderly patients taking outpatient
prescription drugs, drug-taking behaviour was compared with the behaviour
implied by the prescription instructions and the reasons for the differences were
sought "', It was found that 43% showed such differences in use of one or more
prescription drugs. The main type of discrepancy was under-use (90 per cent of
non-adherence). A large proportion of non-adherence (73%) was intentional.
Intentional non-adherence was more likely to occur in subjects who used two or
more pharmacies and two or more physicians. Therefore, the common
perception that elderly people are non-adherent because of memory or cognitive
problems may be wrong and the non-adherence is part of a conscious decision

on behalf of the patient.

1.4.3, Primary non-adherence

Adherence can be described as primary or secondary. Failure to have the
prescription dispensed is primary non-adherence. Within the process-orientated
approach to adherence described by Waeber et al (1997)°, primary adherence
refers to the Adoption or Continuation process. Secondary non-adherence
describes defaulting behaviour in the execution and factors affecting this are

discussed in section 1.4.1 above

Large-scale surveys of primary non-adherence in the UK are lacking and none
are specific to hypertension. In an observation study of 4854 patients attending a
large National Health Service practice in Scotland, written prescriptions (20,921),

were reconciled with those dispensed. It found that 14.5% of patients did not
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redeem at least one prescription (5.2% of prescriptions) during the study period'?.
Non-redemption was highest in women aged 16-29 (27.6% of women) and men
aged 40-49 (18.3% of men). Of prescriptions issued to women for oral
contraceptives, 24.8% were not redeemed during the study period and this
accounted for most of the differences between men and women. This study
covered a three-month period and in Scotland, a prescription is valid for 6 months
from the date of prescribing. Many prescriptions for oral contraceptives are for
three to six months and women often have 2-3 months supply in hand. It is
possible that some of the oral contraceptive prescriptions were dispensed after
the study period; therefore, the study may have overstated the extent of primary
non-adherence, especially for oral contraceptives. Patients who had to pay a
prescription charge accounted for 33% of unredeemed prescriptions compared
with 17% of redeemed prescriptions suggesting that the cost of the prescription
was a factor. The non-redemption rate was highest for prescriptions issued at
the weekends, although this was a small proportion of all prescribing.
Prescriptions issued by trainee general practitioners were also less likely to be
redeemed.

A small, short-term study of a single UK NHS practice (13 doctors) involved a
survey of prescription non-redemption in 1000 consecutive outpatients (935
patients responded to a questionnaire given to them after their consultation with
the doctor. This was followed by an interview of those reporting non-
redemption)'®. Twenty-two patients (2.4%) reported that they had not redeemed
their prescription. A total of nine out of these 22 patients reported that their
medication was cheaper over the counter and obtained it in this way. Thirteen
out of twenty two (1.4% of total) did not obtain their medication. Five patients
indicated that cost was a factor in not obtaining their medication. Other factors
included the doctor's permission not to cash the prescription, poor understanding
of their illness, and the wish to maintain control. It is difficult to compare this
small study with the larger survey, especially as the percentage of patients
exempt from prescription charges is not given, but it does show that over 40% of
apparent non-redemption in the UK could be due to the patient buying the
medicine over the counter at a price less than the minimum NHS prescription
charge. This would not apply to most drugs for chronic diseases e.g.

antihypertensive drugs, as they are not available without a prescription.
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In the USA, where prescription co-payments are common, several large surveys
have shown the problem to affect 14-63% of prescriptions. The American
Association of Retired Persons, 1984 reported that 21% of retired people had
decided not to have a prescription filled". A survey conducted in 1985 by the
drug company, Upjohn found that 14% of people interviewed had decided not to
have a prescription dispensed within the previous twelve months'. This survey
also showed that patients over the age of 60 years were more than twice a likely

to report primary non-adherence than were young adults.

One study in the USA looked at primary non-adherence in patients on long-term
therapy'®. Up to 45% of patients prescribed antihypertensive therapy reported

primary non-adherence after 6 months’ treatment.

The social situation and cost of treatment is a likely factor in determining whether
or not a patient will continue to attend for follow-up or pay to have their
prescription re-filled. In a study of an inner city health centre in a deprived area
of Atlanta, Georgia, alcoholism and a lack of health care insurance was directly
correlated with primary non-adherence in the form of a 40% non-attendance

rate'’.

There is no hard data on the level of primary non-adherence in the UAE. The
UAE nationals have access to free medical care but personal observation and
discussions with colleagues in the Middle East has exposed examples of
significant primary non-adherence among UAE nationals. At the government
hospitals, following a clinic attendance, the patient will get the prescription
dispensed free of charge. If the medicines fail to meet their expectations, they
are simply dumped in trashcans on the hospital premises. A similar phenomenon

has not been reported in the literature.

In controlled clinical trials, primary non-adherence is unlikely to happen and it is

one of the reasons why adherence rates in clinical trials are higher than in real

life.
1P Health Beliefs relating to medicines and adherence
T The patient’s perspective on medication

Everyone has preconceived ideas and fears and this extends to the use of
medicines and the treatment and causes of disease. These are one’s Health
Beliefs. The decision by a person to adopt, execute and continue their drug
treatment will depend upon how they interpret the information about the disease

and treatment'®.
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In the traditional model of non-adherence, the situation is perceived as a variance
between the doctor’s rational treatment and the patient’s irrational resistance to
that treatment. As a result, research in to adherence has tended to focus on the
“defaults” of the patient. However, there is little evidence to support the idea of
there being a non-adherent personality. While non-adherence is a variant
behaviour, it incorporates a wide range of non-adherent behaviours and a patient
may exhibit several of these over time. Research by social scientists has lead to
the increasing recognition that patients make active, rational decisions about their
medication'?°. The decision to adhere or not may, or may not, be well informed,

but the logic of the decision will relate to the patients own belief system.

The recognition that non-adherence is the result of a decision on behalf of the
patient is an important development. It requires a radical re-think in ones
understanding of the problem, in the ways in which one measures the problem,
and in the ways in which one attempt to improve adherence. It also requires one
to appreciate some of the related psychological theories of why people adopt or
reject what appear (to the health professional), to be rational treatment and
prevention programs.

Several social cognition models have been developed to relate patient's
cognitions, i.e. their beliefs, attitudes and perceptions to their behaviour such as
adherence to a treatment program. The term model is used loosely as many are
concepts or frameworks that have been derived from broader models. They
involve psychological concepts such as social learning theory, attribution theory

and information processing.

It has been studied in people who are at risk of developing cardiovascular
diseases.
In these people these models have been applied as explanations of:
e Risk behaviour
e.g. to predict those who will adopt heath-risk behaviours or conversely,
those who will adhere to treatment programs (pharmacological and non-
pharmacological)
e Preventive/protective behaviour
e.g. to identify those who will adopt protective or preventive behaviour
or change existing health-risk behaviour. This will include adhering to

treatment programs.
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The models used include
e The health belief model
e The theory of reasoned action
e Health value and self-efficacy
e Health locus of control
e Attribution theory
e lliness representation model
e Self regulatory model of illness

The more recently developed models such as the self-regulatory model of illness
have moved away from a rigid view of health behaviour towards a framework that
expects beliefs and behaviours to interact in a dynamic way ?'. These are not
discussed in detail here, as they are not directly relevant to the research method
used in this thesis and there is no published evidence of these models being

validated in Arab or Asian populations.

The complexity of the social dimension of adherence is reflected in the diversity
of lay views and the array of social cognition models used to describe health

related behaviour and reasoning.

1.5.2. Patient views on drugs & medicines in general
It is important that one first understand the range of cognitions that lay people
have in relation to medicines and healthcare. The range of cognitions relating to

lay people and medicines cover six themes;
e Perceived efficacy
e Natural versus unnatural
e Addiction and dependence
e Anti-drug attitudes (general and disease specific)
e Balancing risks and benefits
e The social context of medicine taking

There have been many surveys of the cognitions of patients with chronic
diseases including hypertension. Many of the studies are qualitative and often in
small populations. However, in the hands of skilled social scientists these studies
can provide a fascinating insight to the range of patient cognitions. All of these

have been conducted in Europe or America. Although some studies have
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focussed upon Afro-Caribbean people, relatively few of these have been among
non-western communities and therefore the applicability to the research

population studied in this thesis remains tentative.

1.5.2.1. Perceived efficacy

McGavock® quotes an interview based study of 20 patients with rheumatoid
arthritis??, which describes how patients defined efficacy in two ways: the
alleviation of specific physical symptoms, and the normalising of their lives (e.g.,
returning to work). The patients set time limits on how quickly they expected their
specific outcomes to be achieved, and on how long they expected the drug to
continue working for them. They also had their own methods for assessing
efficacy, which included seeing what happened when they stopped taking the
drug.

These observations do not bode well where patients may quickly become
impatient or disinterested in asymptomatic, chronic conditions such as
hypertension. It is easy to see how patients could have difficulty understanding
the effectiveness of their treatment when most benefits are in the prevention of
sequelae several years hence. Little is known about how patients relate their
anti-hypertensive therapy to their physical state. In one study of hypertension in
the elderly, headache was associated with the awareness of a diagnosis of
hypertension but not with hypertension per se. This makes headache a very
unreliable indicator by which to moderate treatment as was shown in a study from
Finland which found that patients who adjust their treatment according to physical
symptoms, such as headache, were less likely to achieve blood pressure control
(Odds Ratio 2.1)%.

A fear of developing a tolerance or immunity to the medicines has been
described. Rheumatology patients described how they were not adherent
because they worried that their bodies would become accustomed to drugs and
would eventually lose their effectiveness'. With antibiotics, patients have
described a fear of becoming “immune” to antibiotics if they are overused®. This
misperception could easily arise from a lay misunderstanding of the concept of

“antibiotic resistance”.

322 Natural versus unnatural
People often consider manufactured medicines as unnatural. The logical
assumption to make is that the term natural is used to compare manufactured

medicines with natural alternatives. However, it is not always clear if the use of
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the term unnatural arises from a comparison between the cure (i.e. manufactured

medicine) and the natural affliction.

A study of parents who had not had their children immunised against whooping
cough regarded the whooping cough as a natural event, while preventive
vaccination was considered to be an unnatural intervention . Mothers of non-
immunised children believed that natural immunity was better than the artificial
immunity conferred by vaccination . In the context of analgesia for childbirth (a
field where the use of terms such as natural childbirth is common) women used
the term wnnatural to describe medicines”. In another study of women (40-
60yrs), they considered the pain and discomfort of the menopause to be natural
experiences®®. In the same study, women who were prescribed sedatives
expressed concern about taking “unnatural chemicals” (benzodiazepines) and

went on to give this as a main reason for not taking benzodiazepines.

Morgan, in her study of patient beliefs in hypertension, reported that the natural
and relatively harmless nature of herbal remedies was seen by patients to be an
advantage ®. The same respondents expressed concern about the powerful
nature of modern, scientifically created drugs and their possible long-term
harmful effects. Professionals may not see some features of natural preparations

that are appreciated by patients as advantages.

1.04.3 Addiction & dependence

The need to take a drug long-term can be perceived by many patients as losing
control over their life. Patients equate loss of control with dependence and this
fear is frequently expressed by patients who refer to a fear of drug addiction to a
wide range of drugs, not just psychiatric medication. A quarter of Rheumatology
patients were reported to be non-adherent because they were afraid of becoming
dependent on drugs'. Women considering analgesia at childbirth?” and patients
taking medication to control epilepsy?® have expressed this view. In epilepsy
patients the medication becomes a potent symbol and reminder to the patient of
the dependence (on family, friends, doctors etc) created by having epilepsy.
Morgan op cit found that non-adherence in hypertensive patients was related to
fears of becoming addicted to their medicine and this was especially seen in Afro-

Caribbean patients®.

1.5.24. Anti-drug attitudes
The above descriptions of anti-drug attitudes are attempts by researchers to

categorise some of the more specific reasons given by patients when expressing
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their unwillingness to take medicines. There is a danger that one can try to read
too much into the descriptions given by patients. Would the average layperson
really understand the difference between the term “developing tolerance” and the
terms “addiction” or “dependence”? These words, while having a very specific
meaning to a health professional, may simply be the patient’'s best attempt at
expressing their distrust of the medicines and the process by which they are

prescribed.

It should not be surprising that patients consider medicines dangerous. Since the
Thalidomide disaster of the 1960’s, public confidence in the drug industry and
medical profession has been undermined. The popular media eagerly give prime
coverage to subjects like the over-prescribing of benzodiazepines and the right of
the patient to be informed means they are more aware of the side-effects and
risks of medicines. In McGavock's review, he relates a report that 36 out of 90
Swedish patients on long-term medication for asthma, hypertension or chronic

pain spontaneously referred to medicines as “poisons”.

A study using semi-structured interviews of 30 adults reported a strong aversion
to medicines amongst GP non-attendees in a UK general practice®. In a pilot
study to determine what the public think of modern medicine, British working
class women expressed a strong scepticism about the value of drugs and felt that
doctors were too ready to prescribe®’. One might expect that a patient's views
about medicines will be in part related to their views about the doctor who is
prescribing the medicine; however, in the above pilot study, this association was
not evident. It would be interesting to relate the patient’s views with the quality of
their relationship with their doctor in a larger study focussing on chronic

medication such as for hypertension.

1.5.2.5. Balancing risks and benefits

In most of the studies quoted above, patients also express positive attitudes
regarding their medication. While many epilepsy patients said that they “hated”
taking medication, almost all of them recognised that medication had helped
them to control their seizures®®. Rheumatology patients were found to conduct
their own cost-benefit assessment of their drugs, weighing the risks with the
benefits. In most cases, drugs were taken on trial for a period that seemed
appropriate to the patient. Patients would then discontinue the drug or reduce
the dose according to their experience. Not surprisingly, the experience of, or

the fear of side effects has been shown as a major cause of non-adherence in a
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variety of conditions: epilepsy?®; hypertension”®; rheumatology and

immunization?®.

The availability of information about medicines and their side effects is seen as
“empowering” patients; however, it can have an adverse effect upon the adoption
and continuation of medication, even under controlled circumstances. The
research group who conducted the landmark study of lipid lowering drugs as
primary prevention in the West of Scotland (WOSCOPS study group) has
described such a situation. Their large study was made more difficult by media
concern over the safety of lipid lowering drugs in the early 1990's. Because of
extensive media coverage, many patients expressed concerns and asked to
discontinue treatment®. Subsequent analysis of the WOSCOPS data has shown
that the incidence of serious adverse reactions due to Pravastatin was no

different to placebo.

i Patient views on drugs & medicines in hypertension

There has been limited research in to patient perceptions of medicines used to
treat hypertension. These studies have not only looked at the perceptions that
lead to non-adherence? 3 % pyt also at the reasons why patients continue to

take medication® ¥’

. There are no reports of health beliefs that are specific to
hypertension and patients report a similar range of health beliefs in relation to all

chronic treatments.

In the most recent of these studies, Benson and Britten used qualitative
interviews of 38 treated hypertensive patients to elicit the reservations about
using medication and the reasons for taking antihypertensive medication®. The
range of perceptions was similar to several previous studies looking at chronic
conditions and included a distinction between reservations about drugs generally,
reservations specific to antihypertensives and reasons to take medication.
Individuals balanced their views for and against continued adherence. However,
most important was the recognition that the patient’'s views may be unrelated to
the pharmacology of the drug e.g. patient might see the taking of medicines as an
indicator of weakness in their character or upbringing. Furthermore, while
several patients may have similar perceptions, each patient may weigh that

perception differently.

Only by eliciting each individual's health beliefs for and against treatment can a
doctor or pharmacist hope to arrive at a treatment plan that is concordant with the

patient’s beliefs.
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1.6 Methods of detecting and measuring adherence to
medication

161, Introduction
The identification and measurement of adherence is an immense subject and so
to provide some focus to the thesis, this part of the discussion will focus upon

adherence to antihypertensive medication.

An important area requiring a standardised approach is the choice of the
quantitative criteria used to describe adherence e.g. the percentage of
medication taken during a specific time or the percentage of medication doses
taken at the correct time and or correct dose. The detection and measurement of
adherence has been attempted using a wide range of methods and in many

cases it is difficult to make comparison between different studies.

In clinical practice, the need to detect low adherence is driven by the need to
distinguish between treatment failure and low adherence. The former can be
resolved by modifying the regimen, while low adherence requires the doctor to
explore, with the patient, the reasons for the non-adherent behaviour. While the
clinical detection of non-adherence is of prime concern, the quantitative
measurement of adherence can also fulfil a clinical need. Adherence is rarely
absolute, and it is quite possible that both a sub optimal drug regimen and non-
adherence are responsible for the failure to reach a therapeutic goal. The
necessary level of adherence to antihypertensive drugs to achieve clinical benefit
has been described as “at least 80%". While there is evidence to support this
generalisation, the actual level will probably vary from patient to patient and from
drug to drug®.

Direct questioning of the patient and self-reporting is the easiest method to use in
clinical practice while in recent years, electronic monitoring has been heralded as
the “Gold Standard” for adherence monitoring, especially in the research setting.
However, these two techniques are only part of a spectrum of methods, most
indirect and some direct. In the following sections, these methods are described,
compared and contrasted with particular reference to the measurement of

adherence to antihypertensive drug treatment.
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The methods include:
e Self-reported adherence
e Lack of therapeutic response
e Doctor's perceptions
e Attendance for follow-up appointments
e Tablet counts
e Prescription re-fills
e Monitoring side effects of the drug
¢ Monitoring the concentration of the drug in urine or blood
e Measuring of the concentration of a marker in urine or blood
e Electronic monitoring

Sophisticated quantitative methods such as electronic monitoring can also help to
identify specific patterns of adherence and expose fundamental
misunderstandings that the patient may have about the intended drug regimen.
As with all clinical research methods, the method selection will depend upon a

myriad of factors, not least of all convenience, reliability and cost.

Accurate detection and measurement of adherence is not only an important
research goal but is at the heart of clinical decision-making. Most physicians
make a subjective judgement of their patient's adherence but many studies have
shown this subjective assessment to be frequently inaccurate and inconsistent. It
is therefore important for physicians and researchers to have objective and

reliable methods of assessing adherence.

1.6.2. Self-reported adherence

This method involves direct questioning of patients about how they take their
medicines and may involve a structured questionnaire containing direct questions
about the way that they take medicines. Many studies have attempted to detect
and quantify adherence in several diseases via structured patient interviews
(questionnaires). Patient self-reporting is often considered to grossly over
estimate adherence®. This received wisdom stems from many early studies from
the 1960's and 1970’'s, which compared self-reporting of adherence with tablet
counts or with therapeutic monitoring of drug or metabolite concentrations in the

urine.
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Since the 1980's, self-reporting of adherence has regained favour as a method,
mainly due to improvements in the method of eliciting self-reports, a greater
appreciation of the patient's perspective on adherence and due to studies that
have shown a good correlation with treatment outcome. It is relatively easy to
use this method and despite the known tendency for patients to over estimate
their adherence, it has been shown to correlate with blood pressure control. In a
study of 400 out-patients taking medication for hypertension, a four-item self
reported scale measuring medication taking behaviour, was shown to have
concurrent and prospective validity with regard to blood pressure over 42

months®. This measure is discussed in detail in section 0 below

There have been negative results when trying to use the four-item Morisky
measure in Spanish patients treated for hypertension®’, diabetes*' and
dyslipidaemia*’. In these studies, the four-item self-reporting instrument was
compared to five other methods of measuring adherence. However, the
validation of the translation is not described and the clinical setting was different

and included home visits.

Patient self-reporting of adherence is expected to over estimate the true level of
adherence, however, by using carefully crafted questions, it has been shown to
be a useful instrument for assessing medication adherence in chronic diseases
including hypertension. It does not offer the precision of tablet counts or
electronic monitoring but in terms of addressing the important question: “is the
lack of therapeutic effect due to low adherence?” self-reporting is a very useful
tool. These instruments are simple to use in a clinical setting and, once
developed, they are inexpensive to administer. As such, a self-reported measure
was chosen as the main adherence-monitoring tool in the research work that is

described in chapter 3 below.
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168 Lack of a therapeutic response

In hypertension, the most important clue to non-adherence is a lack of the
expected therapeutic response. However, while low-adherence is undoubtedly a
major reason for failing to reach the target blood pressure in some patients,
across the whole population it may only account for half the problem, suggesting
that the drug regimen may be inadequate or inappropriate for that patient.
Similarly, many “controlled hypertensives” are found to be non-adherent. The
relationship between non-adherence and failure to reach clinical goals in

hypertension is discussed in section 2.9.4 below.

1.6.4. Doctor’s perceptions

Most doctors will over estimate the medication adherence® and this is true even
in patients who the doctor has known for long periods of time. Many studies have
shown that the doctor's subjective assessment is frequently inaccurate and
inconsistent. This has been shown across a variety of conditions and drugs

including Digoxin®®, hypertension*, hyperlipidaemia* and asthma®.

A typical finding is that of Gilbert et al**. Ten family physicians were asked to
predict adherence to digoxin therapy. This was compared with a pill count at a
home visit and measurement of the serum digoxin level at that visit. Out of 74
patients, 70% were found to be taking more than 80% of their pills and 86% had
a therapeutic serum digoxin level. The ten physicians were unable to predict
compliance better than chance, even for the 58 patients they had known for five

or more years.

One study compared the doctor's perceptions of medication adherence with the
self-reported adherence of 138 adult patients treated for asthma®. The self-
reporting measure was a slightly modified, four-item Morisky self-reporting
measure (see 1.6.2 above) and doctors were asked to rate the adherence as
“High”, “Medium” or “Low” but the doctors were not given any guidance as to
what each level of adherence equated to. The study is of great relevance to this
research as it involved adherence to chronic therapy and the doctor’s perception
were compared to a variation of the Morisky self-reporting measure, as used in
this research. Sixty two per cent of patients reported that they were adherent
(38% reported medium to low adherence) compared with the doctors who
considered 74% of the patients to have a high adherence to the medication
regime. However, there was no association between these two groups at the

individual patient level. Of the 81 patients, who reported that they had a high

3



medication adherence, the doctors assessed only 43% as having high
adherence. The study showed that the doctor's assessment of adherence was
related to the doctor's perceptions of; the seriousness of the medical situation,
the effectiveness of treatment, the quality of communication and the disease
knowledge of the patient (each one assessed as “High”, “Medium” or “Low”).
None of these factors were positively related to the self-reported adherence
measure. The doctor's perception of the seriousness of the medical situation
was negatively related to the patient’s self reported measure. Patients described
by doctors as having a serious medical situation were more likely to report high
medication adherence, compared with their doctors who were more likely to

predict medium to low medication adherence (p<0.05).

It would be valuable to have a similar insight to UAE doctor’'s perceptions of
adherence, as this would be a useful starting point in improving doctor patient

communication and a first step towards concordance.

1.6.5, Attendance for follow-up appointments

Primary non-adherence can be assessed by attendance for follow up
appointments. It is a relatively crude marker but helps to identify those patients in
whom adherence is a problem. Various studies in the literature show the dropout
rate from keeping appointments varies widely from 50% after 2 years at a private
clinic*® 7, to 15.5% after one year at a hospital hypertension clinic*®. This
method assumes that the clinic under investigation is the sole source of the
patient’s healthcare. It is easy for this method to overestimate non-adherence in
an environment like the UAE where patients have easy access to a choice of
government hospitals and health centres, workplace health centres and private
healthcare (see section 3.2, Healthcare sector in the UAE). However, if the
patient can be persuaded to bring all their medications with them, it is easy data
to collect and is a useful cue for the doctor or nurse to ask about the tablet taking
behaviour and will help to build up a picture of whether or not the patient is

adherent.

1.6.6. Tablet counts

Historically, tablet counts have been the most common method of assessing
adherence with anti-hypertensive drugs. It is now generally considered to be an
inadequate method of assessing compliance and generally over estimates the

consumption of medicines*. Controlled studies in a wide range of clinical
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situations have consistently shown the tablet counts to be an inadequate

measure of adherence.

The number of tablets remaining with the patient can give an indication of tablet
under use or overuse. In some studies, the count is done when the patient
attends for their follow-up appointment. The tablet container is retrieved and the
number of tablets is counted. Alternatively, the count can be performed during a
home visit. If the count is to be performed during the follow-up appointment, it is
important that the patient receives more tablets than are required to cover the
period up to the next appointment, otherwise over-consumption will present as
perfect adherence. In many study reports, it is not always clear if excess tablets

had been supplied.

Asking the patient to bring their tablet container to the next appointment may
prompt patients to discard any unused medication prior to their appointment. It
has been shown that weekly tablet counts provide better data on adherence than
long-term, average tablet counts®. Some researchers consider the technique to
be discredited but perhaps overlook the fact that Sackett and colleagues, in their
study of adherence in Canadian steelworkers used tablet counts®. This research
identified that a significant reduction in blood pressure was only seen if more than
80% of doses had been consumed. This figure of 80% is widely accepted

despite the criticism levelled at tablet counts.

One study compared tablet counts with the use of a very low dose marker (see
section 1.6.11 below) and showed that in a minority of patients (9%) tablet
counting is totally misleading®. Electronic monitoring has shown that among
epilepsy patients taking anti-epileptic drugs, similar tablet counts can be obtained
from very different degrees of non-adherence®. In a study of adherence to
tricyclic antidepressants, in 23% of patients (n=84), the number of tablets
removed was very much higher than the number indicated by the number of
times the bottle was opened®. The tablet count method remains popular in
clinical trials partly due to the ease of its use and the need to account for and to
trace all clinical trial materials used in the study. It has been used in most major
cardiovascular studies during the 1990's including the major lipid lowering
studies, WOSCOPS* and 4S*.
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16.7. Prescription refills

Adherence has been measured by monitoring whether or not prescriptions are
taken to the pharmacy for dispensing. Failure to have the prescription dispensed
is a component of primary non-adherence may or may not be intentional and can

occur despite the patient attending for follow-up appointments.

Adherence with hydrochlorthiazide in hypertension was estimated to be 61.2%
after studying prescription refills over a 6-month period®. The study also found
that the refill rate also correlated with reduction in the mean diastolic blood
pressure. There have been several reports of this method being a used to
identify non-adherence, but most reports find that the pharmacy data is not
complete and too difficult to interpret with any certainty®. In a review of 41
studies where prescription re-fill data was used as a measure of adherence, the
conclusion was that the method could be useful in population-based studies® .
The validity of this method depends upon the completeness of the pharmacy
database and as technology and pharmacy databases become more
sophisticated this method will become a useful way of detecting low adherence.
Organisations such as the US Veterans Administration have large patient and
prescription databases and have reported the method to be useful at identifying
adherence differences between different classes of antihypertensives®. In the
UAE, the “databases” are currently manual, so refill counts would be a very
labour intensive task. However, refill rates are probably high as medicines are

free for UAE nationals and the pharmacy waiting times are relatively short.

This method shares many of the disadvantages of monitoring clinic attendance.
It provides no information about what the patient actually does with the
prescription after it is dispensed and therefore must be used along with other

adherence monitoring techniques.

1.6.8. Electronic monitoring

The most important development in the measurement of medication adherence is
electronic monitoring. Electronic monitoring devices have been developed for a
range of dose forms including loose tablets / capsules, unit doses, metered dose
inhalers and eye drops. Research into adherence to antihypertensive medication
has mainly used a device called the Medication Event Monitoring System
(MEMS), which works with loose tablets. The Aardex Corporation of Switzerland

(www.aardex.ch) now markets the MEMS device internationally (Figure 1).
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Figure 1TThe MEMS® device by Aardex

It is a standard tablet container with a
cap containing a spring-loaded
device that, when opened, operates a
switch connected to a microprocessor
recording the date, day and time of
opening. The data is downloaded via
an induction device to a PC. The
device, developed in the mid 1980's,

has been refined into a robust device
with a two-year battery life. The device allows one to monitor the frequency and
time of opening of the tablet bottle. This allows measurement to move beyond
the total number of doses consumed to include delayed or multiple doses. The
use of the MEMS device has confirmed the existence of “drug holidays” whereby
adherent patients may omit doses for three or more days such as a weekend or
longer™.
While the MEMS device is measuring bottle opening, and not medicine ingestion,
the correlation appears to be very good, especially in controlled studies such as
clinical trials. The first credible data came not from hypertension studies but from
a study of adherence to lipid lowering medicines’. This MEMS study found a
significant correlation between the percentage of the dose of lovastatin

consumed (assessed by bottle opening) and reduction in LDL cholesterol.

The MEMS devices cost between $US 70-100 per device and they can be sent
back to the manufacturer for downloading of data or the reader device can be
purchased separately. The devices are approved for single patient use only
although there is no practical reason for this beyond the risk of cross
contamination through drug residues on the cap liner, a low risk with film coated

antihypertensive tablets.

The device can record the precise time and date of up to 1800 openings and it is
claimed to be accurate to the nearest 30 seconds, but the validity of the data

relies upon formal calibration of the device and several assumptions.
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Figure 2 Key assumptions with the MEMS device

The MEMS packaged drugs is the only supply that the patient has available to
them

The patient takes the full dose each time it is opened
Patients do not decant additional doses from the container
The MEMS cap does not alter adherence behaviour

Patients who consent to use the cap are a representative sample

One must assume that the patient has only one source of the medicine (the one
in the MEMS bottle) and that they remove only the dose required at the time of
opening the bottle. Clearly, a patient could take only part of the dose if each
dose is more than one tablet. Most tablets are now packaged in blisters,
especially in hot and humid markets such as in the UAE. While blister strips can
be folded to fit into the containers, this gives the patient the opportunity to remove
the strip for convenience. The cutting of blisters into individual doses or de-
blistering of tablets to go in the MEMS could have a negative effect upon
adherence. Many blister packs assist adherence by printing the day of the week
on the back of each tablet, and any blister provides a useful check by allowing
one to count the number of tablets missing or remaining. These potential
benefits would be lost if the blister was cut or discarded. Furthermore, the effect
of de-blistering on the shelf life of tablets in a hot and humid environment has not

been addressed.

Some commentators have questioned whether or not the use of the MEMS cap is
itself an intervention, in that it may encourage patients to be more adherent®.
However, most MEMS studies are over a period of at least one month or longer
and it is hard to imagine a non-adherent patient maintaining the effort to use the
MEMS at the right time every day for the duration of the study. However, the
MEMS device can be used as an aid to adherence and Aardex do market a
version of the MEMS device that is designed to promote adherence through
reminding patients with an alarm and showing the number of times it is has been
opened that day. Another, unresolved issue relates to assessment of adherence
to multiple drug regimes. MEMS hypertension studies have usually involved only
one medication, although there have been studies of multi-drug regimes in HIV
and AIDS patients. While one could select one of the medications to be a

“reference” drug study using MEMS (as in the HIV studies), there is no research
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looking at whether this would preferentially enhance the adherence to that

medication at the expense of the other medications.

Some of these issues have been highlighted in a study of 64 men taking
combination antiretroviral therapy (HAART) in an HIV clinic®'. Antiretroviral
therapy involves multiple medications and adherence is important to ensure
effectiveness and to minimise resistance to the drugs, especially the protease
inhibitors. The patients received one of their antiviral drugs in the MEMS
container. These patients had a variety of reminder techniques including
decanting medicines from the dispensed containers. The common use of
decanting in to weekly or daily “pill boxes™ (42%) reduced the usefulness of the
MEMS cap. Seventeen patients (27%) reported that the MEMS cap had altered
their adherence. Eight of them (13% total) felt that the MEMS cap had made
adherence harder and nine (14% total) felt that it had improved adherence. Two
patients mentioned both! However, those consenting to the use of a MEMS cap
appeared to be representative of the eligible population. This study may be more
applicable to patients taking antihypertensive drugs than it first appears. Many
hypertensives are taking more than one antihypertensive drug and up to 30% will
be taking medicines for other chronic diseases such as diabetes. Any study that
excluded these patients would not be representative of the typical hypertensive

population.

As a research tool, the MEMS device has allowed unparalleled insight in to the
tablet taking behaviour of patients, and has allowed the spectrum of medication
non-adherence to be described more fully than ever. However, there are several
practical problems, including cost and it's applicability to multi-drug regimes,
which could limit its wider use as a practice based method of monitoring

adherence.

1.6.9. Monitoring side effects of the drug

Several antihypertensive drugs have predictable side effects. The absence of
these side effects may indicate non-adherence and this has been compared with
tablet counts and self-reporting of adherence. Thiazide diuretics promote a dose
dependent net loss of potassium, which can be manifest as hypokalaemia during
routine blood chemistry analysis. Thiazide diuretics can also cause a dose-
dependent rise in serum uric acid. A study of a small sub-group (134) of

Sackett’'s famous cohort of Canadian steelworkers, found that changes in the
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serum potassium and uric acid did not correlate well with tablet counts in patients
taking chlorthalidone and hydrochlorthiazide®. It was found that compared to
tablet counts, two thirds (66-67%) of non-adherent patients were identified by the
drop in their serum potassium or rise in their serum uric acid, this compared with
a 91% detection rate when using self-reporting. The potential usefulness of
monitoring serum potassium in modern practice will have been greatly diminished
due to the decrease in the use of chlorthalidone, which causes significant
potassium loss compared with other thiazides; the common use of effective
potassium sparing diuretics and the modern practice of using much lower doses

of thiazide diuretics than twenty years ago.

Other side effects may also provide clues to the level of adherence with
antihypertensive drugs. Beta-blockers are expected to lower the heart rate;
Verapamil is expected to cause constipation, and in the early stages of treatment,
many patients taking vasodilating calcium channel blockers such as nifedipine
and diltiazem will complain of flushing and tachycardia. However, some of these
effects ameliorate with time and as all of these effects are dose dependent side
effects, their absence may only be truly indicative of low adherence when the
drugs are used at above average doses and therefore be expected to produce
clinically detectable side effects in most patients. The absence of side effects is
therefore a useful clue to be noted in patients who have not responded to

antihypertensive treatment as expected despite maximal doses of the drug.

1.8.10, Monitoring the concentration of the drug in blood or urine.

One of the few direct measures of medication adherence is to measure the drug
in the blood. For many drugs, urinary drug concentration data could be used in
place of serum, especially for qualitative data (“‘is the drug present?”).
Quantitative studies require the collection of cumulative urine data, and hence,
multiple samples. Because of the development of accurate and simple tests that
use a single serum sample, urine pharmacokinetic analysis is rarely used outside

of clinical pharmacokinetic studies.

Therapeutic drug-level monitoring (TDM) has become a valuable tool for

optimising therapy with drugs that have a small therapeutic index.

E Clearly labelled, compartmentalised trays containing individual doses for a day or week
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Figure 3 Examples of where TDM is used in the clinical setting

Antibiotics: aminoglycosides, vancomycin
Asthma / COPD: theophylline,

Cancer therapy: methotrexate

Transplant medicine: ciclosporin

The technique requires there to be a predictable relationship' between the dose,
blood concentration and clinical effect of the drug. It must also be possible to
quickly and accurately measure the concentration of the drug (or a metabolite) in

the blood in a clinical setting.

The measurement of the blood drug concentration in one or more accurately
timed blood samples can enable one to calculate the optimal dose by using
simple first order pharmacokinetic equations. The same method can also be
used to compare how the blood concentration compares with what is expected on
a certain dose. If one does not have prior data about the pharmacokinetics of the
drug in that patient or does not have more than one sample from within a dose
interval, then one can use “population” data. Population data describes the
pharmacokinetics are derived from controlled pharmacokinetic studies in
volunteers or patients and describes the pharmacokinetic behaviour of a drug in
an “average” person. However, the application of TDM to outpatient therapy is
limited to a relatively small range of drugs such as those in Figure 3, many of

which are used parenterally, and does not include anti-hypertensive drugs.

As well as helping to calculate the optimal dose, one can also use
pharmacokinetic techniques to study adherence. The pharmacokinetic profiles
of, digoxin and lithium are quite easy to predict for a patient given their age,
weight and renal function. If one has an accurate timing for the dose taken prior
to the sample then it is relatively easy to spot a patient who has missed doses.
However, if the drug has a shorter half-life (less than 24 hours), even after
missing doses for several days, patients can reach the steady state level quite
quickly after re-starting the drug. Therefore, for most medicines the usefulness of
this technique is limited to identifying adherence problems during the preceding

three to seven days. Most medicines have a half-life that is 24 hours or less and
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within five days of stopping the medicine, it would be eliminated from the body.
Certain medicines, such as digoxin, have a much longer half-life (30-40 hours),
especially in the elderly and in others with diminished renal function. For these
groups, changes in the blood level happen quite slowly after changes to the dose.
This makes it difficult to be specific about whether or not doses have been
missed recently, or if the lower than expected blood level reflects a long-term,
partial adherence. The pharmacokinetics of many anti-epileptic drugs are quite
variable and for drugs such as phenytoin, population data is not a very reliable

basis for predicting what the blood level should be given a particular dose.

TDM assumes a predictable relationship between the dose and blood
concentration and conclusions derived from TDM are conditional on this
assumption being valid. There are many patient and disease factors that can
alter this relationship, therefore a complete patient and drug history and the
clinical experience of the TDM researcher are vital. Partial non-adherence is not
easily distinguished from high adherence or from low adherence followed by the
doubling up on doses during the days prior to the blood sample. This has been
described as “white coat adherence” and is thought to be very common in clinical

trials®.

TDM is a useful technique for identifying low-level adherence and discontinuation
of certain drugs. This thesis focuses on adherence to antihypertensive medicines
and unfortunately, there are no antihypertensive drugs for which TDM is of any
practical benefit. Antihypertensive drugs have a poor correlation between dose,
blood concentration and effect, and there is very little validated population data
regarding their pharmacokinetics at therapeutic doses and the simple drug

assays are not routinely available.

It would appear that there is little value in utilizing TDM for common
antihypertensive drugs. There have been a few examples of adherence being
measured in other disease states by monitoring the drug in blood or urine, even
though the drug is not normally associated with therapeutic drug-level monitoring.
These include monitoring urinary oxytetracycline in men taking it for non-specific
urethritis, the lipid-lowering drug gemfibrozil in the urine and the tricyclic
antidepressant dothiepin in the blood. Urinary oxytetracycline was unreliable
when compared with patient interviews and monitoring of a low dose marker®
(low dose markers are discussed in 1.6.11 below). Gemfibrozil urinary monitoring

was used in a sub-study of the Helsinki Heart study and was no more useful than
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direct questioning or the use of a low dose marker*. Monitoring dothiepin blood
levels in depressed patients treated as outpatients was generally unacceptable to
patients and comparison with electronic monitoring in the same patients showed
that the patient's report of the timing of the dose prior to the sample (a crucial
piece of data) was almost completely unreliable.  Monitoring the blood
concentration ratio of dothiepin to it's metabolite, nor-dothiepin could be more

useful but only in patients with high blood concentrations of the parent drug®.

Therefore, quite apart from the absence of a reliable dose-blood concentration
relationship or population pharmacokinetic data, there is little evidence to suggest
that monitoring the blood or urine would be a useful method of measuring

antihypertensive drug adherence.

15, Measuring the concentration of a marker in urine or blood

An alternative to TDM is to formulate the medicine along with a low level of a
marker substance. Such a marker should be clinically inert, have a slow turnover
in the body and be easily measured at low concentrations in blood or urine. The
most widely reported are phenobarbitone (half life of 50-100 hours) or digoxin
(half life of 30-40 hours). As the pharmacokinetic properties of the marker
substance are well known and the dose is in a fixed ratio to the dose of the drug
under study, then by measuring the concentration of the marker in the blood or
urine one can estimate how many doses have been missed. There are several

practical and ethical limitations to using this technique.

The use of a suitable marker substance has been used to good effect in several
studies. Feely and colleagues in the UK used very low doses of phenobarbitone
(2mg compared with an adult therapeutic dose of around 120-180mg per day) as
a marker substance to monitor adherence in patients taking methadone for the

treatment opiate addiction®®, .

In the Helsinki Heart Study, digoxin was used as a very low dose marker to
monitor adherence to the lipid lowering drug gemfibrozil. Good adherence, as
assessed by the level of digoxin in the blood corresponded with 73% adherence
as measured by tablet counts and 89% adherence when measured by self-
reporting* ¢’

Although the marker technique continues to be used in developing countries,
most recently as a marker of adherence to the antimalarial artesunate®®, most
ethics committees in developed countries would require that the patient must not

only be informed of the presence of the marker drug but must also consent to its
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use. An editorial in the Lancet concluded that the use of a very low dose marker
was an effective method of measuring adherence but that it was best to limit its
use to clinical trials®.

1.7 Usefulness of different methods in routine clinical

practice

The selection of a method for detecting and measuring medication adherence will
depend upon the setting and reason for studying the adherence. The focus of
this thesis is the identification of non-adherence to antihypertensive medication in

a routine consultation at a primary health care centre.

There are several characteristics for an ideal instrument to detect non-adherence
in such a setting but three key considerations will be; reliability, convenience and
cost. Figure 4 below, presents a summary of this author’s subjective assessment
of the usefulness of several methods for identifying non-adherence to

antihypertensive medication in a primary care setting.
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Figure 4. Comparative usefulness of methods for identification
of non-adherence to antihypertensives in a routine
primary care setting

Marks out of 5*

Reliability =~ Convenience Total

Direct questioning / Patient self-
reporting

Lack of therapeutic response
Doctor’s perceptions

Attendance for follow-up
appointments

Tablet counts

Prescription re-fills

Electronic monitoring

Monitoring side effects of the drug

Monitoring the concentration of the 3
drug in urine or blood

Measuring of the concentration of a
AEA, 3 0 1 4
marker in urine or blood

*Author’'s subjective rating on scale of 1-5 where 0 = Not available,1=poor and
5=excellent

This comparison was used when studying the options for developing and
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instrument for routine use at the health centres and one that could be used to

study adherence in this thesis.

The reliability rating has been assigned after reviewing the work summarised
above. It ranges from electronic monitoring (5) which is considered the “Gold
standard” through to monitoring side effects (1), which is dose and individual
dependent and ill suited to the modern tendency to use combinations of drugs at
minimal doses. The convenience and low cost of relying on the doctor's
perceptions or monitoring the therapeutic response are good reasons for using
these to monitor adherence in clinical practice. However, the “low cost” fails to
recognise the indirect cost of failing to minimise the long term morbidity due to
hypertension or of continuing to prescribe medication to a person who does not
need it. As adherence is probably responsible for around half of the failures to
respond to sustained drug treatment, it will rarely be accurate in more than 75%
of cases. The doctor's perceptions and the patient self-reporting should be
equivalent as they have every opportunity to elicit a self-report from the patient.
However, the method and structure of eliciting such a report seems to be the key

to accurate self-reporting.
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Therefore, a carefully designed, simple self-reporting measure is the best chance

of improving the identification of adherence in routine clinical practice.

1.8 Factors determining adherence

1.8, Introduction

It has become almost routine practice for adherence studies to try to relate
certain factors or characteristics to the adherence trait of the patient. Over 200
factors have been studied for their affect on adherence over the last 30 years.
Over 30 of them are discussed in this section, with an emphasis, where possible,
on adherence in hypertension. They are divided into three categories for ease of

discussion.
e Patient factors
e Drug factors
e Environmental factors

Clearly, some factors are inter-related such as age and education, or education
and socio-economic status; however, the association with adherence is

inconsistent. Figure 7 provides a summary.
The practical use of these associations is discussed in 1.8.6.

1852 Patient factors

Various “Patient factors” have been seen to have a bearing on adherence to
chronic medications, including hypertension. These include: Gender; Age;
Working or Retired; Socio-economic status; Smoking; Psychiatric and
psychological factors and patient attitudes towards treatment and disease. They

are discussed below.

1.8.2. % Beliefs and regarding treatment and disease

The health beliefs (cognitions) of a patient regarding the treatment regime and
the disease play a major role in determining adherence. Even in screening
programs (pre-diagnosis) self-reported intentions and health beliefs could
correctly distinguish between those who did and did not attend in 82% of cases™.
In hypertension and other chronic diseases fears of addiction, side effects and
fundamental misunderstandings about the nature of hypertension can result in
low adherence. These are reviewed in 1.5 above. Many of these fears have
been unspoken until solicited through structured interviews and this fact
highlights the need for doctors and pharmacists to elicit the patient's cognitions
about treatment.

50



It is important that any assumptions made by the professional are validated.
Adherence to opiate analgesics in cancer patients is sometimes lower than
expected. The common assumption is that this is because of the patients’ fears
of developing addiction. In a study of 65 adult cancer patients who were
receiving opiate analgesics as outpatients, the patients kept a diary for 5 weeks.
It was found that the most common reason for patients missing doses of opiate
analgesics was the actual side effects that they experienced, not a fear of
addiction, as many physicians believe. What's more, the main cause of the side

effects was an inappropriately prescribed opiate regimen’".

Patients who associate physical symptoms with their high blood pressure appear
to be more likely to be non-adherent. In the vast majority of cases, there is no
association between raised blood pressure and physical symptoms. However,
many patients associate their blood pressure with headaches and feelings of
“tension”. The problem with this is that the absence of these “symptoms” may
suggest to the patient that their blood pressure is now controlled and medication
is not required, leading to low adherence. One study reports the results of
interviews with 230 patients about hypertension. Fifty of these patients were
normotensive controls, of whom, 49% believed they could monitor their blood
pressure by physical symptoms. This rose to 94% of 65 patients who had
previously stopped treatment but re-started. Among the 180 treated
hypertensives, if a patient mentioned “symptoms” of hypertension in their first
appointment then they were more likely to dropout of treatment. It was also
found that those patients who considered hypertension to be of a cyclical nature
were more likely to dropout of treatment. The association of headache with blood
pressure is discussed further in section 2.9.5 below.

Patient beliefs can change with time and are seen as an important target for
interventions to improve adherence.

1822 Gender

Studies have shown that men are less likely to be adherent with chronic
medications. The reason has not been well described but one possible
explanation is that many women are more practiced with taking chronic
medication in the form of oral contraceptives’.

118123 Age

It is widely believed that older patients are less adherent than younger patients;

however, the opposite has been found in many studies. Most studies compare
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between patients aged below and over 60 years. This is an arbitrary breakpoint
and sometime stems from the inclusion criteria in clinical trials. As the treatment
of hypertension in the very old (more than 80 years) becomes more common,
studies have started to report adherence rates for this group. Age cannot always
be separated from other factors such as gender (women live longer) and working
vs. retired (most older patients are retired). Some studies have found there to be
no correlation between age and adherence. One study monitored attendance at
follow-up appointments and tablet counts in over 10,000 patients aged 30-69
years, as part of the US Hypertension Detection and Follow-up Program
(HDFP)™. In the SHEP study of the treatment of systolic hypertension in the
elderly, high levels of adherence were found in patients after 3 months and 1 year
of treatment with chlorthalidone or placebo using a mixture of tablet counts, self
reporting and urinary chlorthalidone tests”. This included patients over 80 years
of age. A longitudinal study of patients with chronic medical diseases
(hypertension, diabetes, heart disease) was conducted to identify antecedents of
adherence to medical recommendations in three US cities. Among other findings
it was shown that patients who were younger and who relied upon avoidant
coping strategies tended to be less likely to follow their doctor's specific
recommendations’. The same observation was made in a cross-sectional study
in 197 patients attending a specialized clinic for hypertension”. In a pilot study,
the medication-taking behaviours of 48 adults diagnosed with hypertension,
ranging in age from 35 to 87 years, were recorded for two months electronically
8 It was found that the “oldest-old” (over 80 years) and middle-aged adults
(under 60) were the most non-adherent, whereas the “young-old” (60-80 years)
were more likely to adhere than the other age groups. It was not clear how many
of the “oldest-old” might have had significant cognitive impairment. In a short-
term study of adherence with a once daily ACE inhibitor in 2,173 French patients
(aged 60+12 years) using MEMS monitors (see section 1.6.8), low adherence
(taking less then 80% of doses) was found in 45% of those less than 60 years
compared with only 30% of those over sixty years’. Higher levels of primary non-
adherence may temper the higher levels of adherence among older people. A
market research study from the USA found that among people over 60 years, up
to 63% of prescriptions were not redeemed, compared with only 29% in younger
patients’®. The reasons for this were not apparent from the study but it was
conducted in an environment where medication involved out of pocket expenses.

Perhaps more elderly patients face financial difficulties than do younger people?
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However, it is not so straightforward, as lower adherence has been seen in more

wealthy older patients (see below1.8.2.5).

Apart from primary non-adherence, the general indication is that adherence in
elderly patients is higher than in middle-aged patients and this has been shown

amongst those taking antihypertensive medication.

1.8.2.4. Working or retired

Patients who work have been found to have lower adherence than retired
patients do. Clearly, this isn't completely independent of age, as most people
who are retired are over the age of sixty and this group has been shown to have
higher levels of adherence (see 1.8.2.3). A translated abstract of a study of 174
hypertensive patients in primary care setting reports that low-adherence with
scheduled visits was associated with being a housewife or with working activity”.
A large, short term study ", found that 43% of working patients missed more than
20% of doses, compared with only 29% of retired patients. Clearly it is likely that
being too busy could explain the non-attendance or forgetting doses and
highlights the reality that chronic medication regimes that fit conveniently into

peoples lifestyle will encourage adherence.

1:8.2.9. Socio-economic status

Socio-economic status is difficult to define and measure. It is not a common
feature of adherence studies, perhaps because it is not a truly independent
factor. Higher socio-economic status is usually associated with having a job and
higher education levels. Continuing access to healthcare and primary adherence
generally improves with increasing socio-economic status; especially if out of
pocket expenses are involved. A three-year prospective study of 1346 outpatient
hypertensives found a drop out rate of 15.5% after the first year. Variables that
were significantly related to increased drop out rates were low socio-economic
status, along with male sex, young age, obesity at entry, cigarette smoking, direct
referral to the clinic as a result of screening instead of referral by a general
practitioner, absence of pre-existing antihypertensive treatment at the first visit,

and moderate hypertension®.

However, the effect of socio-economic status on adherence in patients who
persist with treatment may be different. Interviews with 785 independently living
adults aged 55 years and older (mean age 73.9 years) taking antihypertensive
medication in the south-eastern United States, collected data on background

characteristics, physical health, life satisfaction, psychological distress, and
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medication compliance®. Overall, self reported adherence to medication was
79%. Non-adherence with prescribed medications was significantly associated
with higher socio-economic status while age was not an independent-factor
affecting adherence. Higher socio-economic status in older patients is expected
to improve adherence by reducing the impact of out of pocket expenditure on
drugs and hence, by reducing primary non-adherence; however, this would not
have been detected as these patients were already “within the system” and by

definition, were primarily adherent.

1.826. Smoking

Most hypertensives that smoke will be advised to stop smoking by their doctor;
however, many continue to smoke. Smoking may therefore be an indicator of
patient beliefs and attitudes towards the management of their hypertension and
the patient's ability to modify their life-style to help reduce the blood pressure.
Not many studies have been able to study the role of smoking as an independent
factor in medication adherence. Cigarette smoking was an independent risk
factor for low-adherence in the study by Degoulet et al (1983)®. In the study by
Vaur et al®, 49% of smokers were none adherent compared with 34% of non-
smokers. Smoking and the inability to stop smoking are related to psychological
stress among other things. It may be that in some patients, smoking is a marker
of stress, and this may affect the patient’s ability or decision to adhere to
treatment. Both of these studies were performed in a European population, it is
not clear how well the relationship between smoking, and non-adherence can be
extrapolated to other ethnic groups. A study of 156 Indian hypertensives (mean
age 55 years) attending a teaching hospital cardiology clinic used tablet counts to
monitor adherence found that smoking was not significantly related to

uncontrolled hypertension or non-adherence®”.

1.8.2.7. Psychiatric and psychological factors

Studies have shown that various psychiatric and psychological factors are related
to decreased adherence, e.g. stress, anxiety and depression. In one US study of
1028 independent adults, higher psychological stress was identified as one of the
independent factors associated with non-adherence®. Among hypertensives
attending an Indian teaching hospital Cardiology department (median age 55
years), higher psychological stress (assessed by means of a Life Event Score
calculated from interviews), was a factor associated with non-adherence to

medication and uncontrolled hypertension®' (see 1.8.2.1).
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Anxiety and depression have been shown to be a characteristic of less adherent
hypertensive patients. The adherence of 174 hypertensive patients receiving
antihypertensive drugs in primary care was assessed by attendance for routine
doctor appointments. Anxiety along with work activity and obesity were all
characteristics of the non-adherent patient7g. However, this information is
gleaned from the translated abstract and detail of the definition and detection of
anxiety is not available. A meta-analysis of the literature found the relationship
between anxiety and non-adherence to be weak, but that depression can have a
significant impact®>. In this meta-analysis of 12 adherence studies about
depression and 13 about anxiety, the associations between anxiety and non-
adherence were variable, and their averages were small and not significant.
However, the relationship between depression and non-adherence was
substantial and significant, with an odds ratio of 3.03 (95% confidence interval,
1.96-4.89) i.e. depressed patients are three times more likely to be non-adherent.
This is an important observation as clinical depression is generally under
diagnosed, and in many ethnic groups, psychiatric conditions such as depression
carry a substantial stigma. It could therefore be an unrecognised but common
factor leading to low adherence, and conversely, non-adherence could be a

marker for undiagnosed depression.

1.8.3. Drug factors

Various “Drug factors” have been shown to have a bearing on adherence to
chronic medications including antihypertensive drugs. They include: Duration of
therapy; Number of medications; Number of Daily Doses; Cost of Treatment and

the type of antihypertensive drug.

1.8.3.1. Duration of therapy

Studies have reported that adherence is higher when the patient has been taking
the medicine for longer. There is an unavoidable bias to this observation, as the
least adherent patients will have probably dropped out from treatment completely
within the first 6-12 months. The remaining patients may, have greater
adherence. However, the relationship between duration of treatment and
adherence is not consistent. Following interviews with 197 hypertensives to elicit
self reported adherence, adherence was generally lower in those patients who
had been taking the medication for longer”’. However, the strongest relationship,
which was between the patients’ “barriers” to treatment (perceived “costs” of

treatment) and the patients’ barriers to adherence, remained constant, regardless
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of the duration of treatment. In the large-scale study of adherence in 2173
patients using MEMS, the level of adherence (taking more than 80% doses
correctly) was 60% in people diagnosed within the last 29 months, compared with
67% (p=0.001) in those who had been diagnosed more than 29 months ago’.
However, this study also showed that while time since diagnosis could be shown
to be an independent factor, it is closely related to the number of antihypertensive

drugs (doctors usually prescribe in a step-wise manner over time).

1.83.2 Number of daily doses

In studies that report the impact of daily doses upon adherence to
antihypertensive drugs, the number of daily doses often refers only to the number
of antihypertensive drug doses i.e. how many times per day does the patient take
the drug and does this affect the adherence? However, many hypertensives are
taking a variety of medications for co-morbidities, both chronic and short-term,
both prescription and over the counter. Therefore, the number of daily doses

becomes difficult to separate from the number of drugs.

Following a systematic review of 76 studies (1986-2000) that used electronic
monitoring to measure adherence, data was pooled to determine the mean
adherence in patients taking once, twice, three times and four times daily drug
regimen. These studies included a wide range of clinical situations, 22% of which
involved hypertension medication®. The adherence data in terms of doses taken
is shown in Figure 5. This was consistent with many studies that show an
inverse relationship between frequency and adherence, but which fail to find a
significant difference between once a day and twice a day. In hypertension, a
difference has been shown between once and twice daily mono-therapy

regimens.
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Figure 5 Frequency of regime and average adherence
adapted from Claxton et a/ 2001%°

Frequency of No. %

regime Reports  Adherence

1 dose / day 29 : 14 35-97
2 doses / day 32 69° 15  38-90
3 doses / day 13 65" 16 40-91
4 doses / day 11 71 17 34-97
All regimens 85* 71 7 34-97

A Once a day vs. three and four times a day were significantly
different

® Twice a day vs. four times a day was significant

* Some studies reported for more than one frequency

In one of the reviewed studies, 105 patients received a single drug for their
hypertension. Tablet counts did not show a difference between once and twice
daily dosing but both produced adherence that was better then with three times
daily dosing®. However, the electronic monitoring data indicated that adherence
with once a day monotherapy was superior to twice daily regimen and that both
were superior to three times daily regimes. Adherence was defined as the
number of days on which the prescribed number of doses was removed from the

electronic monitor.

Figure 6 Influence of dose regimen on adherence and effect of

method used to measure adherence.
(adapted from Eisen et al 1987%)

Adherence (n=105)

Tablet counts MEMS data

Once daily 96% 83.6%
Twice daily 93% 74.9%*
Three times daily 83.8%* 59.0%*
*Significantly different (p<0.05) from figure above

The number of daily doses is seen to influence the level of adherence; however,
it may also affect the chances of the patient persisting with treatment. In the USA

a retrospective analysis of the prescription records of a large pharmaceutical
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benefits management organization studied the prescription refill behaviour of
patients who had recently started outpatient antihypertensive therapy .
Persistence with treatment at 12 months after starting treatment was significantly
lower with twice daily dosing (29%) than with once a day dosing (up to 56%,

p<0.0001).

1.8.3:9. Number of medications

The effect upon adherence of the number of medications is difficult to separate
from the number of doses per day. However, it is becoming a more important
consideration as the use of multiple drugs to treat modifiable risk factors
becomes more common. The result is that patients with cardiovascular disease
are being prescribed a large and increasing number of medications. A widely
held and logical assumption is that as a regimen becomes more complex, the
adherence will decrease. This has been supported by several studies among
elderly patients® HIV patients®” and, but some researchers have found the

890 Some of these discrepancies can be attributed to different

opposite
methodology and, in particular, different methods of measuring adherence. An
important consideration when studying the effect of the number of drugs is
whether or not the patient perceives the number of drugs as a marker of their
disease severity, and whether they are therefore more health benefit aware, and
hence more adherent. Furthermore, within a complex regimen, medications
taken for symptomatic conditions are more likely to be associated with better
adherence e.g. ACE inhibitors for heart failure rather than statins for
hypercholesterolaemia (or ACE inhibitors for hypertension). The adherence to
ACE inhibitors and statins (assessed using retrospective refill data from the
British Columbia prescription drug database) was found to increase as the
number of prescribed drugs increased®. These findings cannot be easily applied
to hypertension populations in general. Only 41% (n=367) of a group invited to
participate in the study volunteered to do so. Only 48% of subjects had
hypertension and over 55% had heart failure. Perhaps most notable was the
high overall level of adherence, 91.7% of the subjects had more than 80%
adherence, suggesting that this was perhaps a relatively adherent, non-
representative population. However, the study serves as a reminder that widely

held assumptions are not necessarily true for all patient groups.
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1.8.3.4. Cost of treatment

Cost of treatment may reduce the chances of a patient continuing with treatment,
primary non-adherence. There is no specific evidence on how this affects
antihypertensive treatment. Primary adherence has been shown to be higher in

patients who have to pay part of the cost of the prescription (see 1.4.3 above).

1.83.5 Type of antihypertensive

The choice of initial antihypertensive drug is the subject of wide debate.
International guidelines continue to recommend diuretics or beta-blockers for
uncomplicated hypertension. There is growing evidence that the choice of
antihypertensive may affect persistence with treatment. This is discussed further

in section 2.9.5 below.

1.8.4. Environmental factors

1.8.4.1, Physician characteristics

The influence of physicians' attributes and practice style on patients' adherence
to treatment was examined in a 2-year longitudinal study of 186 physicians and
their diabetes, hypertension, and heart disease patients®'. General adherence
and adherence to medication, exercise, and diet recommendations were
examined. At 2 years, the strongest predictor of adherence was adherence at
baseline; however, other predictors of higher adherence were physician job
satisfaction, lower number of patients seen per week, the patient scheduling a
follow-up appointment and specialist physician (as opposed to a generalist).

1.8.4.2. Location

Adherence may be higher when hypertension is managed in primary care. In a
review of the 1980’s literature®, it was concluded that adherence among patients
treated in primary health care, adherence was 81%, compared with 61% of those
managed in hospital outpatients. This is similar to claims that the management of
hypertension is more effective in primary care; however, it is difficult to allow for
the fact that the more difficult cases will usually be referred for hospital
management and these will include patients whose “resistant” hypertension is
due to non-adherence. While many primary health care based patients may
enjoy a more stable and productive relationship with their family physician, this
may not be the case in all primary care settings due to increasing workload and

manpower shortages.
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1.6.4.3. Knowledge and support of the patient

Fifty adult hypertensive patients at a health maintenance organization completed
questionnaires and participated in home interviews over a 10-week period®.
Knowledge of medical regimens, information communication between the patient
and the medical professionals, satisfaction with health-care providers, health
locus of control, social support, and treatment disruption to life-style were
assessed. Adherence was assessed through self-reporting, tablet counts, and
the percentage of kept medical appointments. Higher levels of adherence were
associated with a greater expectancy for internal control over health and
hypertension, greater knowledge of the treatment regimen, and stronger social
support. The higher levels of adherence were associated with greater levels of
blood-pressure reduction. Perceptions of independence or high levels of social
support are consistently linked to higher levels of adherence. In a logistic
regression model derived from self reported adherence in 512 elderly patients
admitted to hospital, those who perceived themselves as having greater

independence were more adherent®.

1.8.5. Physician-Patient relationship

The quality of the physician-patient relationship can have a major influence on
health outcomes, including medication adherence. Communications between the
doctor and patient are often criticized; however, the quality of the relationship
depends not only on the doctor and patient being able to hear and understand
what each other has to say, but on the health beliefs of the two and there ability
to agree upon a treatment plan. Studies looking at the influence of the
physician’'s health beliefs have not been performed, but the effect of the patient's
health beliefs seems to be influenced by the quality of the relationship with the
physician. A questionnaire study of 48 lithium outpatients (treated for manic
depression) evaluated the relationships among lithium-related beliefs and
attitudes, normative beliefs, behavioural intentions, and self-reported compliance
to the lithium. The affect of these beliefs on the adherence was related to the
patient’s perceptions of the patient-physician relationship®.

In many studies and reviews, it is assumed that doctor — patient communication
is adequate and that the patient understands what is expected of them.
However, patient understanding is rarely tested directly in adherence studies.
Patients frequently complain that the doctor does not listen to them® and the

ability of patients to recall what their doctor has told them about the diagnosis or
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treatment is well known to be poor. When measured in terms of the patient's
ability to recall doctor’s instructions, patients fail to recall between one-third and
one-half of the statements given to the by doctors®”. However, this may over-
exaggerate the problem as this type of method may fail to detect the patients’
ability to get the general meaning of instructions despite not being able to give

detailed recall of directions.

The recognition that doctor-patient communications are often poor has led to
many undergraduate medical courses investing more time and effort in the
teaching and practice of communication skills®. The effectiveness of the doctor-
patient communication has been correlated with improvement in a wide range of
patient health outcomes including blood pressure®; however, the correlation
between adherence and improved outcomes is complex and not always easy to

demonstrate'®.

The difficulty of the assessing the quality of the patient-doctor
relationship can be judged by the doctor's difficult in identifying those patients
that have good or poor adherence. There is good evidence from the Helsinki
heart study that in the management of chronic conditions, doctors cannot
accurately determine if their patients are adherent, especially if simple tablet

counts are employed .

The quality of the relationship between a patient and doctor is, like any other
relationship, a direct reflection of the quality of the communication. This can be
undermined by many factors including language difficulties and the patient being
attended by, consulting with several doctors. Even within a stable doctor-patient
relationship there are many potential problems relating to both explanation and

listening skills '
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Figure 7 Factors that have been shown to influence medication adherence.
Arranged by Patient factors, Drug factors, and Environmental factors

Factor Effect on Comment Reference
Adherence

Patient factors

Male Gender Decrease Males more likely to miss and delay doses, 39% vs. 33% O.R 0.70 3

Age (30-69yr) No Effect HDFP study of stepped care and follow-up in 10,940 patients. Adherence i
assessed by attendance at follow-up appointments

Age >60 years High adherence  (SHEP) pilot study, 551 men and women over the age of 60 (mean age =72 "

demonstrated years), treated with chlorthalidone or placebo in a double-blind trial. Three

measures of compliance to treatment protocol--pill count, self-report, and a
urine assay-- high adherence in 80 to 90% of people at 3 months and 1 year
including those >80 years.

Age (Younger) Decreased Young patients were less adherent, especially if they used “avoidant” i
strategies to deal with their diagnosis

Age (Younger) Decreased Adherence worse in younger patients especially if the “net barriers” were 4
high (i.e. perceived benefits greatly outweighed by perceived
disadvantages)

Age (Elderly) Variable 60-80 year olds had better adherence than patients over 80 years and £
patients under 60 years

Age <60 years Decrease 2173 patients using electronic monitors 45% of patients under 60 years vs L
30% of patients over 60 years missed more than 20% of doses O.R. 1.80
(1.49-2.17)

Age (>60yr vs. younger) Decreased Primary non-adherence i.e. not presenting the prescription, =
63% of prescriptions not redeemed vs. 26% in young adults
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Factor

Active (not retired)

Effect on
Adherence

Decreased

Comment

Reduced attendance with scheduled PHC visits. 174 hypertensive patients
receiving treatment. Non-compliance with scheduled visits was assessed by
review of the appointment book. One of the factors associated with non-
attendance was being a housewife or having work (p = 0.01)

Reference

receiving treatment. Non-compliance with scheduled visits was assessed by
review of the appointment book. One of the factors associated with non-
attendance was anxiety (p = 0.008)

NB The study below, did not find anxiety to be a factor in adherence to
medication (all types not just hypertension).

Active (not retired) Decreased Patients who were working were less adherent 43% vs. 29% =
Higher socio-economic Decreased Logistic regression model formed from self-reported adherence amongst =
status 785 older patients taking a variety of medicines. The type of medicine was

not a component of the model.

Smoking Decrease 15.5% of hypertensive patients had dropped out of treatment (non- o
attendance) at 1 year. Smoking was an independent risk factor for non-
attendance.

Smoking Decrease 49% of smokers non-adherent vs. 34% of non-smokers 4

Higher psychological Decrease Logistic regression model formed from self-reported adherence amongst 2

stress 785 older patients (>55yr) taking a variety of medicines. The type of
medicine was not a component of the model. A 12-item questionnaire was
used to measure psychological stress.

Stressful life events Decrease In a study of 139 Indian patients, a higher Life event score (LES) was <
associated with higher rates of non-adherence but the relationship could
have been casual

Anxiety Decreased Reduced attendance with scheduled PHC visits. 174 hypertensive patients ~ °
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Effect on

Adherence

Comment

Reference

control

patient, the greater the level of self-reported compliance behaviour.

Depression Decreased In a review of the literature, concurrent depression was found to reduce
adherence to all therapy O.R 3.03 (0.96-4.89)
Elderly patients taking Increase In a logistic regression model derived from self reported adherence in 512
medicines independently elderly patients admitted to hospital, those who perceived themselves as 2
having greater independence were more adherent
Fear of addiction Decreased A fear of addiction was voiced in many hypertensive patients who were non-
adherent
Fear of side-effects Decreased The fear of side-effects (not actual side-effects) has been reported to be “(epilepsy)
more common in non-adherent patients in a wide range of disease states '%(general)
including hypertension 29(Hypertension)
%(vaccination)
Patient associates HTN Decrease If a patient mentioned “symptoms” of hypertension in their first appointment 7,
with symptoms then they were more likely to drop-out of treatment
Patient considers HTNto  Decrease Patients who considered hypertension to have a cyclical nature not a
have a cyclical nature chronic nature were more likely to drop-out of treatment
Stronger internal locus of  Increase Fifty, adult hypertensive patients. Adherence was assessed through self- %
control report and pill-count ratio, percentage of kept medical appointments.
Greater expectancy for internal control over health and hypertension was
associated with higher adherence.
Greater knowledge about  Increase As above
hypertension
Stronger internal locus of  Increase Among ambulatory hypertensive patients, the more internally oriented the di
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Drug Factors v

Early stage of treatment Decreased Non-adherence in the early stages of treatment was the strongest predictor 7
of non-adherence at the 2 year follow-up

Early stage of treatment Decreased Non-adherence more common in early stages of treatment, especially if “net "’
barriers” were high.

Short duration of treatment Decreased Patients who had been treated for less than 29 months were less adherent ™
40% vs. 33%

Number of medications Decrease In a study of 45 Canadians aged over 64, the adherence decreased as the s
number of medications (including antihypertensives) increased

Poly-pharmacy in the Decreased “Brown Bag” Prescription Evaluation Program (USA) oy

elderly

More than one Increased Patients taking two antihypertensive drugs were more adherent than =

antihypertensive monotherapy patients 40% vs 31% O.R. 1.40 (1.14-1.72)

Number of daily doses per Increased A study of 179 patients taking medication for type 2 diabetes. Low dose e

day, od vs. bd or tds marker and tablet counts found od and bd better than tds but little difference
between the od and bd.

Number of daily doses od  Increase A study using electronic monitors in 105 patients receiving a single drug for

vs. bd vs. tds

their hypertension found adherence with once a day monotherapy to be
84%, 74.9% with twice a day and 59% in patients receiving three times a
day monotherapy.
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Factor

Effect
Adherence

Reference

on Comment

Number of daily doses ~ Decreased Once daily compared with twice daily. 24 patients studied for an average of '
od vs. bd 7 months each using electronic monitors. The % of doses taken was similar
(89 vs 88%), but the once daily patients had twice as many dose free days
as the twice-daily patients. The twice-daily patients were more likely to miss
the evening dose.
Number of daily doses Increase A study of 31 patients taking Isosorbide Mononitrate for angina. Thoseona '’
od vs. bd once daily formulation had half the rate of angina attacks
Number of daily doses Inconclusive Data from a clinical trial comparing once daily amlodipine with twice daily %
od vs. bd diltiazem. No difference in total number of % doses taken but the
adherence to the bd dosage was more erratic
Number of prescribed Decreased HIV patients taking complex antiretroviral regimes =
medications
Number of prescribed Increased Retrospective refill data and patient questionnaire in non-hospital patients *
medications taking statin or ACE inhibitor
Cost of treatment Decreased The Primary non-adherence rate in patients who were not-exempt from '

charges, were 33% - twice that seen in the exempt patients (UK)

66



Environmental factors

atera

Initial antihypertensive Continuation After 6 months, continuation with therapy was poor and differed according to 05
drug used highest with the class of initial therapeutic agent highest for ACE inhibitors, lowest for
ACE inhibitors diuretics.
lowest with After 12 months continuation with therapy was highest for Angiotensin 86
diuretics, receptor antagonists and lowest for diuretics.

Diuretics Increased In a logistic regression model derived from self reported adherence in 512 =
elderly patients admitted to hospital, diuretics were “negatively associated
with non-adherence” (along with bronchodilators and benzodiazepines)

Strong social support Increase Home interviews of 50 hypertensive patients found those with strong social
support to be more adherent when measured by pill counts and clinic =
attendance

Quality of Physician- Increase A study of 48 outpatients taking lithium for mania. 95

Patient relationship

Quality of Physician- Increase Clinical outcomes including blood pressure control were consistently related 1o

Patient relationship to specific aspects of physician-patient communication

Primary healthcare vs Increased In a review of the 1980’s literature, it was found that adherence was

hospital outpatient care reported in 81% of PHC hypertensive patients compared with 61% of those %
hypertensive patients managed in the hospital outpatients.

Physician Job Decreased Result of a 2 year longitudinal study

Dissatisfaction Dissatisfied doctors more likely to have non-adherent patients o

Busy Physician Decreased The busier physicians (No. Patients / week) had less adherent patients
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1.8.6. Practical implications of factors affecting adherence

The above factors are often recommended as a screening tool for identifying
patients who are at a higher risk of non-adherence. However, only rarely are
these factors discussed in the context of whether they are modifiable and

whether they should be the targets of interventions to improve adherence.

Equally important is the question of whether these factors are practical obstacles
to adherence, e.g. patient cannot open the tablet container or cannot afford the
medicine, or whether the factor is simply reinforcing or aggravating a set of health

beliefs that make non-adherence more likely?

Health beliefs are a reflection of a person’s cognitions, which in turn are affected
by the views and experiences of each person and those around them. Therefore,
it follows that any association between a characteristic and adherence seen
within a population may not be true for other populations, other diseases.
Furthermore, the presence and impact of some characteristics will be temporal
and therefore may change with time. Figure 8 shows that most factors are
related to Health Beliefs, are modifiable and are temporal. While this provides
hope, that adherence can be modified through targeted interventions, any patient
could have a range of factors and therefore the intervention will need to be
tailored to the patient. This classification also emphasises the challenge
presented by adherence to life-long therapy. Many of these factors could occur
to greater or lesser degree at different points in the life-long care of a patient and
adherence should therefore be formally reassessed at regular intervals. This
largely explains the findings of a Cochrane Centre review of strategies to improve
medication adherence in which the authors concluded that only complex, multi-
faceted interventions had been shown to improve adherence in chronic therapy

""", Interventions to improve

and even then, the improvement was modes
adherence cannot be one-off interventions and must concentrate on the health

beliefs of individuals and be designed to address these specifically?'.
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Figure 8 Factors associated with adherence; Related to Health
Beliefs (HB), Modifiable by an Intervention and
whether they are Temporal.
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21 Introduction

Hypertension is a common clinical finding in older adults. Current theories
suggest that it arises from a dysfunction in one or more of the various
mechanisms that exert the homeostatic control of normal blood pressure.
Modern drug treatments act upon these same mechanisms to compensate for the
dysfunction. Failure to reduce a raised blood pressure increases the risk of
cardiovascular morbidity and mortality. While there is strong clinical trial and
epidemiological evidence for the effectiveness of these drugs, they must be taken
so to have an effect on the blood pressure, all day and every day. Non-
adherence to an antihypertensive regimen is a common reason for treatment
failure and a waste of precious medical resources. Therefore, hypertension is an
ideal model in which to study medication adherence in chronic disease as not
only are cases common, but they are relatively easy to monitor and any positive
outcomes from such research will benefit a large group of patients and prevent

unnecessary waste of resources.

This is not a treatise on hypertension and it's management per se but focuses on
the need to clearly define the diagnosis of hypertension, the threshold for
treatment and the importance of describing and reaching the treatment target. It
is assumed that the reader is familiar with the range of medications used to treat

hypertension but the evidence to support treatment guidelines is discussed.

As a preface to this chapter, a “time-line” of hypertension provides some
historical perspective on the understanding of hypertension. It spans almost
2,500 years and most of our current knowledge has been acquired in the last 50
years. A time-line of adherence awareness would also date from Hippocrates,

but a methodological approach to the subject spans less than 40 years.
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A Time-line of Arterial Hypertension®

400 BC
Hippocrates studies arteries and veins and teaches that veins carry air.

130-200 AD
Galen theorises that blood travels backward and forward in unconnected veins

and arteries.

1616
William Harvey refutes Galen and introduces the concept of one-way circulation

and the notion of capillaries.

1733

Stephen Hales investigates blood pressure by sacrificing his horse in his back
yard and measuring the height of a column of blood (8 feet 3 inches!) extending
from the carotid artery into a glass tube from the time of cannulation until the

horses’ death.

1816
René Laennec is credited with inventing the stethoscope, a convenience for
physicians who preferred not to place their ears directly on the chest wall of an

“unbathed or verminous” patient.

1880

Sphygmomanometer introduced to clinical practice, by Ritter von Basch, and
enabled the measurement of human blood pressure without breaking the skin.
Von Basch's sphygmomanometer was the forerunner of an ingenious device
introduced by Scipione Riva-Rocci in 1896, which proved to be a prototype of the

more refined instruments of today.

1905

Nicolai S. Korotkoff uses the stethoscope to study blood pressure while the blood
pressure cuff was inflated. Not only did he get a more accurate blood pressure
reading, but he also discovered that the pulse sound disappeared as the cuff
pressure decreased, at a point roughly in consonance with the expanding of the

heart. The term "Korotkoff sounds" came to be used

F Adapted from 112. Hoel D, Howard R. Hypertension, Stalking the silent killer.
Postgraduate Medicine 1997;101(Feb).
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1945
With no treatment available, chronic hypertension kills President Franklin Delano

Roosevelt, aged 63years, 2 months after the Yalta Conference.

1950-1990’s

New drugs demonstrate great promise for managing high blood pressure. Oral
diuretics, methyldopa and beta-blockers appear in the 1960’s. Alpha-2 blockers
appear in the 1970's and ACE inhibitors and the calcium channel blockers are
introduced in the late 1970's and early 1980’s. Angiotensin Il (AT1) receptor

antagonists appear during the 1990's.

1970-1989
US National hypertension education programs are instituted to reduce risks.

1990-1997
Mortality from heart attacks in the USA decreases by 50% since 1972, and stroke
deaths drop by almost 60%.

1993
The JNC V report revolutionises the classification of hypertension by giving equal
importance to the systolic blood pressure and by recognising that hypertension

was a progressive disease and should classified by stage rather than class.

1997

The JNC 6 report maintains its position that beta-blockers and diuretics remain
the first line treatment but acknowledges that other antihypertensive drugs may
have favourable effects on co-morbidities, especially ACE inhibitors in diabetes

mellitus with proteinuria and carvedilol or losartan in heart failure.

2000 and beyond
Results of long-term studies will be available to guide new therapy and new
technology. Pharmacogenomics may revolutionise the screening for and

treatment of hypertension
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2.2 Defining hypertension

Hypertension is generally symptom-less and detected by chance during a routine
health check-up. There is a continuous relationship between the level of blood
pressure and the risk of cardiovascular events such as myocardial infarction and
stroke so breakpoints are quite artificial. Treatment of a raised blood pressure is
designed to reduce this risk; therefore, the actual blood pressure is an indirect
measure of the therapeutic target, i.e. reduced cardiovascular risk. For each
patient, the doctor has to decide at what point will an elevation of the arterial

blood pressure lead to with an increased risk of cardiovascular disease.

The terms primary and secondary hypertension describe whether or not the
diagnosing doctor has identified and clearly described the cause of the abnormal
rise in the blood pressure. This definition helps the 2-4% of patients whose
hypertension can be treated by addressing the original cause e.g. endocrine
disturbances, reversible renal disease, and iatrogenic cases due to drug side
effects.

The terms mild, moderate and severe hypertension are now discouraged. Not
only do they introduce subjectivity in to an already difficult clinical area, but blood
pressure is only one of several factors that determine the risk of cardiovascular
disease. A “mild” increase in blood pressure can significantly raise the risk of
cardiovascular disease in an individual who is diabetic and has a dyslipidaemia.
The use of the terms such as mild and moderate can mislead patients (and
doctors) in to thinking that the elevation in blood pressure is of mild or moderate

importance and not therefore a serious risk to their health.

Within a population, there is a normal (Gaussian) distribution of arterial blood
pressure. The WHO, International Society for Hypertension ''* and the Fifth US
Joint National Committee on Detection, Evaluation, and Treatment of High Blood
Pressure (JNCV) " agreed on a common definition. Hypertension (in adults), for
the purposes of treatment, can be defined as; a Systolic Blood Pressure (SBP) of
greater or equal to 140mmHg or a Diastolic Blood Pressure (DBP) of greater or
equal to 90 mmHg (Figure 9 below). This has been refined in the follow up
reports JNCVI''® and WHO-ISH 1999""€.
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Figure 9 Definitions and classification of hypertension by blood

Source JNCVI”Pa

ressure levels mmHg.
nd WHO-ISH''®

Category Systolic Diastolic
Optimal <120 <80
Normal <130 <85
High Normal 130 - 139 85 -89
Grade (Stage) 1 hypertension (mild) 140 — 150 90 -99
Sub-group: Borderline "“"° 140 — 149 90 - 94
Grade (Stage) 2 hypertension (moderate) 160 - 179 100 - 109
Grade (Stage) 3 hypertension (severe) >or=180 >or=110
Isolated systolic hypertension > 140 <90
Sub-group Borderline ¥"° 140 - 149 <90

The above values are for adults aged 18 and older, and who are NOT taking antihypertensive
drugs and who are NOT acutely ill.

When a patient’s systolic and diastolic blood pressure falls into different categories, the higher
category should be used.

WHO These classifications are specific to the 1999 WHO-ISH guidelines

Having described “break-points” for hypertension one must also take in to
account the fact that the blood pressure is quite variable from hour to hour and
day-to-day as well as demonstrating a consistent circadian variation. This
variability of blood pressure within individuals requires us to consider the blood
pressure over a 24-hour period and this has important consequences for the
diagnosis and the monitoring of treatment. Therefore, before labelling a patient
as hypertensive and deciding to initiate treatment, it is necessary to confirm
raised blood pressure by repeating measurements over periods of several weeks.
Whenever a measurement indicates raised blood pressure then the patient
should be followed up over three to six months. However, with more extreme
elevations and multiple risk factors, a shorter period of observation is

recommended before treatment.

23 Relative importance of systolic and diastolic hypertension
A high DBP has traditionally been used to define hypertension and has been the
focus when evaluating hypertension as a risk factor cardiovascular disease. This
approach has been perpetuated in clinical research and most clinical trials have

used DBP to determine the inclusion criteria and as an end-point in studies of
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antihypertensive drugs. In recent years large studies have been designed to
address the question of what is the optimal blood pressure to provide protection
against stroke and other complications. The Hypertension Optimal Treatment
(HOT) study'"’, involved almost 19,000 subjects aged 50 to 80 years and found
that the optimal protection against a variety of major cardiovascular disease
(actual events including stroke and myocardial infarction) was a SBP of 130-
140mmHg and a DBP of 80-85mmHg.

However, over the last thirty years it has been repeatedly suggested that the SBP
and the pulse pressure should play a bigger role when predicting the
cardiovascular risk and that SBP should play a more dominant role in both the
definition and management of hypertension. Framingham study data showed that
SBP correlates strongly with cardiovascular risk '*®. Data from US prospective
population studies on blood pressure '"® has shown that for middle-aged and
older persons, SBP relates even more strongly to risk than DBP; at every DBP
level, higher SBP results in a greater risk of cardiovascular disease and shorter
life expectancy. Many studies have since confirmed that SBP and pulse pressure
are better predictors of cardiovascular risk. Some intervention trials in mild
hypertension have shown a closer correlation between adverse events and
systolic, rather than diastolic pressure. In 2000, a clinical advisory statement
from the US National High Blood Pressure Education Program, recommended
that SBP should become the main criterion for diagnosis and management of
hypertension, particularly in middle-aged and elderly Americans'®. The United

States Cardiovascular Health Study'®’'

reported that in older adults (65 years and
older), SBP is a better predictor of the risk of major coronary and cerebrovascular
events than is DBP. This was a large (5,888) prospective study over 10 years
(average follow-up period 6.7 years) from recruitment between 1989 and 1990 at
four US centres. The recruitment was more representative than most clinical
trials (very few exclusion criteria) and the baseline assessment and follow-up was
very thorough. Therefore, this study gave a good idea of the influence of SBP
and DBP in every day clinical practice. Interestingly, even at the same SBP, the
hazard ratio for myocardial infarction and stroke was less pronounced in those
patients receiving treatment than in untreated patients. A cohort of 4,412 French
men treated for hypertension in every day clinical practice were followed up after
an average of 14 years'?2. The data showed SBP to be a far better predictor of

cardiovascular disease and coronary heart disease in men with hypertension,
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regardless of age (mean age was 52+11 years). The relative risk of
cardiovascular disease mortality (adjusted for age and associated risk factors)
was 2.5 times higher in men treated for hypertension with SBP over 160mmHg,
compared with those with SBP under 140 mmHg. The predictive value SBP

remained significant even after adjusting for DBP.

A reanalysis of the Framingham data has showed that there is an age and sex
related increase in the SBP that is not linearly related to an increased
cardiovascular risk and that the blanket application of JNCVI criteria may

overestimate the risk of raised SBP in the elderly'?®

. However, the current weight
of evidence points to SBP as being the primary variable for the diagnosis and

management of hypertension.

24 Isolated office (“white-coat”) hypertension

In some patients, blood pressure measurements in the clinic (or “office” in North
America) are persistently elevated whereas measurements at home or using
continuous, ambulatory blood pressure monitoring (ABPM) show it is not elevated
or the elevation is not as severe as in the clinic. This condition is widely known
as “white coat” hypertension'®* but research has not always confirmed the link to
physician-measured blood pressure, and the term could be a misnomer. An

d'?5. However, the

alternative of “isolated office” hypertension has been propose
controversy is not so much in the descriptive term, but in the diagnosis and the

prognostic value.

While several studies have suggested that the incidence of “white coat
hypertension” to affect as many as 22-39% of hypertensives'?® '?’, true isolated
office hypertension probably affects a small fraction of the hypertensive
population. Repeated clinic measurements does not eliminate white coat
hypertension'?® and some propose that the diagnosis should only be accepted
after ABPM has confirmed that the blood pressure outside of the clinic is “normal”
129 As for the prognosis of white-coat hypertension, there is still no evidence to
dispel it as a risk factor. The WHO-ISH guidelines recommend close follow-up
but that doctors should consider treatment if there is a particularly adverse risk
factor profile or if there is evidence of target organ damage. As with all
hypertension, accurate assessment is important and in this case, it can only be

achieved reliably by the use of ambulatory blood pressure monitoring (ABPM).
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2.5 Epidemiology of Hypertension

An overall prevalence of more than 20% of adults can be expected for most
countries. The prevalence of hypertension varies according to age, sex and race
and many international data do not distinguish clearly between these factors.
Many surveys conducted over the past two decades have used different
diagnostic criteria and different age break points, making it difficult to directly

compare surveys

One in four adult Americans has hypertension'®. This approximates to over 43
million men and women. In the 1976-80 survey the prevalence had been as high
as 45% for men and 36% for women. However, there are important racial
differences. People with lower educational and income levels tend to have higher
levels of blood pressure. In the United States, the socio-economic status is
closely related to race. Blacks and whites in the South-eastern United States
have a greater prevalence of hypertension and higher death rates from stroke

than in other regions of the country.

Despite progress in preventing and treating risk factors for stroke (e.g., increases
in the use of antihypertensive therapy), the increasing prevalence of heart
disease, diabetes, and obesity in the United States has increased the relative risk

for stroke, particularly among blacks .

There is much less data regarding the prevalence of hypertension and associated
cardiovascular risk factors in the UAE and surrounding Arab world. The UAE is a

small but ethnically diverse country.

Most data from the region comes from the efforts of the WHO Eastern
Mediterranean region office (EMRO) to co-ordinate data collection. The EMRO
covers Bahrain, Cyprus, Egypt, Iran, Iraq, Jordan, Kuwait, Oman, Qatar and the
United Arab Emirates (UAE) and extends to Pakistan and India’*2. The UAE has
a maijority (75%) expatriate population drawn mainly from the countries of the
EMRO region.

Non-communicable diseases, in particular, cardiovascular disease, are emerging
as a major health problem in the Eastern Mediterranean Region. The proportion
of deaths from cardiovascular disease ranges from 25 to 45%. Coronary heart
disease seems to be the predominant type of cardiac disease encountered in
many countries, and hospital data indicate rising trends. Several countries
including the UAE have experienced rapid socio-economic changes over the last

two decades. Daily caloric intake has increased. Among Saudi Arabians aged 18

78



to 74 years, 51.5% of males and 65.4% of females were obese. A high
prevalence of smoking (>70%) has been reported among patients having acute
myocardial infarction. Hypertension is found in 22 to 47% of myocardial infarction

cases and in more than 30% of cases of diabetes.

In the EMRO region the prevalence of hypertension is at least 20% of the adult
population. Recent surveys have shown a prevalence of 26% in Egyptians and
23.6% in Omani adults. The prevalence of hypertension appears to be
increasing in parallel with affluence. Under detection is also likely to be a
problem. Low detection rates have been reported in some countries where, up to

60% of the people with hypertension were not aware of their high blood pressure.

In 1998, the UAE launched a national epidemiological survey of hypertension
(NESH). This survey provides data on both Emirati nationals and on the majority
of expatriate workers living in the country. Early data from this program indicates
that the prevalence of hypertension is 25% of adults. The survey has also
indicated that most of these people are under the age of 65 years, however, this
is a skewed population where less than 2% of the 3 million population are aged
over 65 years. A large proportion of the UAE expatriate population is from
Pakistan and the Indian sub-continent. This is a diverse group, including both
poor labourers and successful businessmen and professionals. The common
factor for all these people is that most are exposed to a relatively more affluent
lifestyle than what might be expected in their home country. The NESH data will
be particularly interesting for this group, as worldwide studies have shown that
the cardiovascular risk of people from developing countries rises when they move

to a more affluent environment.

2.6 Pathophysiology of essential hypertension

Only between 2 and 5% of hypertensives are found to have an underlying renal
or adrenal disease. The others are said to have “essential” hypertension.
Attempts to explain the pathophysiology of essential hypertension have
concentrated on the many inter-related physiological mechanisms that are
involved in maintaining arterial blood pressure; the assumption being that there
must be a defect in one or more of these systems. The work presented here
includes some basic physiological theory and has been abstracted from several
textbooks and reviews''® '3 134 but clinical research work is referred to where

appropriate.
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Arterial blood pressure is a product of the cardiac output and peripheral (arteriole)

resistance.

Figure 10 Arterial pressure is the product of cardiac output and

peripheral resistance
From Beevers et al 2001'%
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The cardiac output is a function of heart rate, and the end diastolic volume.
These in turn are directly affected changes in the sympathetic nervous system
and plasma volume. The peripheral resistance is affected by changes in
sympathetic nervous activity, several other circulating and endothelial mediators

and the physical response of the arteriole to auto regulatory stimuli.

It is expected that a defect in one of the physiological mechanisms controlling
these factors will be responsible for essential hypertension. Research in to the

pathophysiology of essential hypertension has focussed on several areas:
Sympathetic nervous system

Renin Angiotensin System

Salt intake

Arteriolar dysfunction

Genetic factors
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2.6.1. Sympathetic nervous system

The sympathetic nervous system is a key control system for the short-term
changes in blood pressure required in response to exercise and stress. It causes
both the constriction and dilation of arterioles (depending on their location) and
increases cardiac output; however, there is very little evidence that defects in the
amount of circulating adrenaline or synaptic noradrenaline has a direct role in
causing sustained elevations of blood pressure. It is more likely that the
sympathetic system is involved in mediating the effects of the Renin Angiotensin
System (RAS) and other hormones and it is also a useful target for drug therapy

as drugs that block the sympathetic nervous system will lower blood pressure.

2.6.2. Renin Angiotensin System (RAS)
The RAS is the most important hormonal systems affecting the regulation of
blood pressure. The traditional view of the RAS has been focussed on the renal

source of Renin (see figure below).

Renin is secreted from the juxtaglomerular complex (or apparatus) of the kidney
in response to a decrease in glomerular perfusion, a reduced plasma sodium or
sympathetic stimulation. Angiotensinogen is produced in the liver and secreted
into the blood at a constant rate. Renin converts angiotensinogen to Angiotensin
I, which is rapidly converted to Angiotensin II by Angiotensin converting enzyme
(ACE), mainly in the lungs.

Angiotensin II is a potent vasoconstrictor and acts via receptors (Angiotensin
sub-type 1, receptors; AT,) causing a rise in the blood pressure due to an
increase in the peripheral resistance. Angiotensin II also stimulates the release
of the mineral corticoid, aldosterone. Aldosterone increases sodium reabsorption
in the kidney and the associated increased water reabsorption raises the plasma

volume and increases the blood pressure.

Drugs that inhibit the ACE or block the Angiotensin II receptors are effective anti-
hypertensives; however, an increase in the levels of circulating Angiotensin II
does not appear to account for essential hypertension. Moreover, many
hypertensives, especially the elderly and black hypertensives have low levels of
Renin and Angiotensin and in these people, ACE inhibitors and Angiotensin

receptor blockers are not as effective at reducing the blood pressure.
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Figure 11 The Renin Angiotensin System
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One possibility is that there are important non-circulating, “local” renin
Angiotensin systems, which also control blood pressure. There are local RAS in
the heart and brain, and it is possible that it a disturbance of these regional
systems that leads to hypertension. They may also lead to some of the
complications of hypertension. The heart has it's own Angiotensin converting
enzyme which is not blocked by traditional ACE inhibitors. The myocardial RAS
leads to an increase in myocardial contractility and hypertrophy of cardiac muscle
cells. Left ventricular hypertrophy and cardiac failure are important examples of

the target organ damage caused by hypertension.

2.8.3. Salt intake

The electrical and osmotic activities of various salts are responsible, at a cellular
level, for all blood pressure regulation. It is a logical theory therefore that a
disturbance of electrolyte intake, excretion or distribution could be a cause of
essential hypertension. Getting the evidence is far more difficult. Most

discussions of “salt intake” refer to sodium, but there is also data indicating a role
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for potassium, calcium and even magnesium. It is a difficult area of research
because there are so many confounding and inter-related factors. Evidence in
support of the theory must show that a high or low dietary intake of the electrolyte
is associated with essential hypertension (epidemiological data), and / or, that
modifying the intake or loss of an electrolyte can ameliorate essential
hypertension (intervention data). A diet that is low in sodium (100mmol or less
per day®) and rich in potassium (90mmol or more per day), is recommended as
part of the US national guidelines following evidence that it could reduce a raised
blood pressure''®. Some of this evidence is presented below. This of course, is
not the same as identifying a pathological defect in the way the body handles an
excess or deficit of an electrolyte and such hypotheses can only point to where

researchers must look to find a root cause of essential hypertension.

2631 Too much sodium may lead to hypertension

The INTERSALT Study was an international, collaborative, cross-sectional
investigation of the relationship between blood pressure and dietary and other
factors'®. Analysis of the 24-hour urinary sodium excretion data found a strong
relationship between higher excretion rates (result of higher sodium intake) and
the systolic blood pressure, both across the sample population and between

individuals'’.

Meta-analyses of intervention studies confirm the relationship between sodium
intake and blood pressure; however, they disagree on the value of restricting
sodium intake for the whole population. Public health authorities such as the US
National Institute of Health interpret the epidemiological data as indicating a need
for across the board reductions in sodium™?. The National Heart, Lung and
Blood Institute (NHLBI), a unit of the National Institute of Health, developed and
evaluated the DASH diet and this was endorsed by the JNCVI guidelines. It is
high in dietary fibre, potassium, calcium and magnesium; moderately high in
protein and with a sodium content that was lower than the typical US diet. While
evidence indicates benefits from reducing sodium in the diet of people with
hypertension, independent meta analysis of intervention studies has been
interpreted as indicating a reduction in dietary sodium for hypertensives (to below
100mmol per day), especially in elderly hypertensives but not for non-

hypertensive people'®®.

€ 100mmol is the equivalent of 2.4g of sodium or 6g of sodium chloride
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The exact mechanism by which excessive sodium intake leads to hypertension is
not known but may be linked to natriuretic hormone. Natriuretic hormone is
produced by the atria of the heart in response to a rise in plasma volume that
follows a rise in plasma sodium and acts like a natural diuretic to promote urinary
excretion of sodium and water. An excessively high dietary sodium intake could
lead to a prolonged elevation in the levels of natriuretic hormone. Natriuretic
hormone is also believed to block the transport of sodium out of arteriolar smooth
muscle. If this was a sustained effect, it would increase the arteriolar tone and
hence peripheral vascular resistance and blood pressure would rise. The fact
that not all hypertensives respond to a restriction of salt intake suggests that this
is not a simple environmental cause (high dietary sodium). More likely, there is
an underlying, pathological variation in the way some individuals respond to

excessive sodium intake and that this leads to essential hypertension.

2.6.3.2. Too little calcium may lead to hypertension

A defect in calcium homeostasis may also be involved in the pathogenesis of
essential hypertension. The hypothesis is that a lack of calcium in the diet leads
to a relative rise in intracellular calcium. This, together with an inter-related
disturbance of sodium transport across the vascular smooth muscle cell wall,
increases vascular tone and peripheral vascular resistance. This, in turn, raises
the blood pressure. The hypothesis is supported by meta-analysis of
epidemiological data that shows an inverse relationship between calcium intake
and blood pressure. However, the studies have used heterogeneous populations
and methods and the effect appears too weak to form the basis of public health

policy or the basis for a large scale intervention study'*.

More recently, in the
“Trial of Hypertension Prevention” (2182 adults, aged 35-54 year old, with
diastolic blood pressure of 80-89 mm Hg), supplementation with calcium was one
of seven interventions to lower blood pressure along with weight loss, sodium
reduction, stress management, and supplementation with magnesium,

potassium, and fish oil)™’

. After 18 months, there was no significant reduction in
blood pressure attributable to Calcium supplementation, whereas weight loss and
sodium reduction were well tolerated and produced significant decreases in
systolic and diastolic blood pressures (-2.9mmHg SBP / -2.4mmHg DBP for
weight loss and -2.1mmHg SBP / -1.2 mmHg DBP for sodium reduction, at 18

months).
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2.6.3.3, Too little potassium may lead to hypertension

Both the INTERSALT study (see above) and meta-analysis of other studies that
looked at oral potassium intake show that a low dietary potassium intake may
lead to the development of essential hypertension™?. The DASH diet (see
above) is rich in potassium (more than 90mmol per day) and successfully lowers
blood pressure. However, this does not mean that supplementing a “standard”
diet with potassium will deliver the same benefits. The “Trial of Hypertension
Prevention” (see above) found that after 18 months there was no significant
reduction in blood pressure attributable to potassium supplementation. There are
many confounding variables when trying to interpret potassium data. A diet rich
in potassium, such as the DASH diet (see above) is usually rich in fruit and
vegetables, which raises the fibre intake and tends to lower the overall fat intake
and this is known to be associated with lower cardiovascular risks. Furthermore,
some antihypertensives are potassium sparing, e.g. ACE inhibitors, and others

increase potassium excretion, e.g. thiazide diuretics.

The mechanism by which a potassium deficiency could cause hypertension is not
well described but it assumed that it could raise peripheral resistance in a similar

manner to a calcium deficiency.

2.6.3.4. Magnesium is probably not associated with
hypertension

A prospective follow-up study of the MRFIT study suggested an association
between lower dietary magnesium intake and higher blood pressure'.
However, there is no convincing intervention data to support the role of
magnesium as having a role in the pathophysiology of essential hypertension.
The “Trial of Hypertension Prevention”'*' found that after 18 months there was no
significant reduction in blood pressure attributable to magnesium

supplementation.

2.6.4. Arteriolar dysfunction

Peripheral arteriolar resistance, along with cardiac output is a direct determinant
of arterial blood pressure (see Figure 10 above). Many stimuli affect arteriolar
resistance and a pathophysiological defect in the way the arteriole responds to

these stimuli could cause essential hypertension (see below).
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The arteriolar endothelium is itself a source of a number of potent local
vasoactive agents (Figure 12). These include the vasodilators; prostacyclin,
bradykinin and nitric oxide (formerly known as endothelium derived relaxing
factor) and the vasoconstrictors; Angiotensin II, endothelin-1. Bradykinin is a
potent vasodilator and is inactivated by ACE. Consequently, ACE inhibitor drugs

may exert some of their effect by blocking bradykinin inactivation.

Endothelin-1 is produced throughout the circulation, but especially in the
pulmonary circulation. It has a complex pharmacology being both a potent
vasoconstrictor via endothelin receptors (ETa an ETg) on the smooth muscle cells
(implicated in pulmonary hypertension), and vasodilation via ETg receptors on the
vascular endothelium, triggering the production of prostacyclin and nitric oxide.
Endothelin-1 may also directly, or indirectly, activate local RAS in arteries. It may
therefore be involved in the rise in blood pressure associated with excessive salt

intake.

The response of arterioles to a prolonged increase in cardiac output appears to
be vasoconstriction, probably to prevent damage to the efferent tissues. This
leads to an intimal fibroplasias and thickening of the vessel walls, which will be
stimulated by a range of growth factors including Angiotensin II. An excessive
response to growth factors could accelerate the development of essential
hypertension. Several theories now focus on the dysfunction of this local
cardiovascular regulatory system as being a cause of essential hypertension but
therapeutic interventions aimed at this complex system are not yet developed.
Effective treatment with any drug appears to normalise the nitric oxide production
in the endothelium but the responsiveness of the endothelium to stimuli that

should cause arteriolar relaxation remain impaired.
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Figure 12 The control of peripheral arteriolar resistance
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This adds weight to the hypothesis that some type of arteriole smooth muscle or
endothelial dysfunction is a pathophysiological defect in essential hypertension;
and if it is not the primary defect, it becomes an irreversible secondary

consequence of established hypertension.

2.6.5. Genetic factors
The hypothesis that there is a genetic basis to essential hypertension is
supported by observations on inheritance, transplantation and that certain rare

forms of hypertension can be explained by single gene defects.

Hypertension is about twice as common in people who have one or two
hypertensive parents. Some epidemiological studies suggest that genetic factors
account for approximately 30% of blood pressure variation. Although many
family traits will be attributable to environmental and life style (dietary) factors,
comparisons of parents with their twin children and adopted children support a

genetic basis for essential hypertension.
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The genetic variation is most likely to involve the kidney. Transplantation of a
kidney from a hypertensive donor raises the blood pressure and increases the
need for antihypertensive drugs in a recipient with no family history of
hypertension. This is not seen when a donor with no history of hypertension
donates the kidney. Specific gene mutations have been shown to be causes of
hypertension through over expression of enzymes or receptor proteins, often part
of a syndrome, but all are very rare. The inheritance of essential hypertension is
probably depends upon multiple genes and additional environmental factors.
Gene expression profiling is in very early stages and the practical utility for

polygenic disorders such as hypertension is not clear™.

2.7 Cardiovascular disease and the link to hypertension

Hypertension is a recognised risk factor for a wide range of cardiovascular
diseases. Data from US prospective population studies on blood pressure has
shown that the higher the blood pressure, the greater the risk of cardiovascular
disease and a reduction in life expectancy ''°. A sustained high blood pressure
will eventually lead to significant damage to the vascular system of critical organs
such as the brain, heart, eyes and kidneys. This is the so-called “Target Organ
Damage” and is a critical marker of the severity of the hypertension and risk of
further cardiovascular events including stroke, coronary heart disease (CHD), left
ventricular hypertrophy (LVH) and heart failure (HF). Damage to the renal and
retinal vascular systems lead to two other major groups of complications; chronic
renal failure (CRF) and retinopathy. The burden of cardiovascular disease is
underestimated by the mortality statistics. Many coronary and cerebrovascular
events are none fatal but may be sufficiently debilitating to seriously affect
functional disability. =~ Many others such as LVH, HF, renal disease and
retinopathy are chronic, progressive diseases that reduce the quality of life,

consume extensive medical resources and frequently lead to premature death.

2.0k Stroke (Cerebrovascular disease)

The most serious, acute cerebrovascular event is generally referred to as a
stroke, although “brain attack” has become an increasingly popular term in North
America. A stroke has been defined by the World Health Organization as a “
rapidly developing clinical, disturbance of cerebral function, with symptoms
lasting 24 hours or longer, or leading to death, with no apparent cause other than
of vascular origin”. Overall, about 25% of all stroke victims die in the first month

and about 40% die within the first year. Up to 8% of those that survive one month

88



face a recurrent stroke and the risk of a recurrent stroke over five years is about
25%.

After a stroke, the victim will suffer a wide range of neurological deficits and these
will get worse in 30% of patients. About half of all long-term survivors of stroke
are physically disabled'*. The financial implications are huge. In 1993, non-fatal
stroke accounts for 4.4% of the entire UK National Health Service expenditure.
The overall burden is difficult to assess in the absence of reliable morbidity data,
but in developed countries, 25-30% of the cardiovascular disease burden arises

from disabling sequelae of stroke or other forms of heart disease'®.

In the United Kingdom, it is estimated that 40% of all strokes are attributable to a
SBP of 140mmHg or greater. After adjusting for age, men aged 40-59 years with
SBP of 160mmHg to 180mmHg have about a four-fold higher risk of stroke during
the next eight years than men who have a SBP of 140 to 159mmHg'*®. Stroke
was found to be the cardiovascular event most closely associated with
hypertension in a 1990 analysis of nine prospective longitudinal observational
studies from North America and Europe'. It also showed a clear, continuous
and almost linear relationship between mean DBP and the relative risk of the first
stroke (Figure 13). This was as true for people with a mean DBP of 70-
90mmgHg as it was for people conventionally considered hypertensive with a
mean DBP greater than 90mmHg (up to 110mmHg). The data suggested that
prolonged decreases in usual DBP of 5, 7.5, and 10 mm Hg were associated with
at least 34%, 46%, and 56% less stroke.
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Figure 13 Hypertension and the Relative risks of stroke
The solid squares represent risk of stroke in each category relative to the risk in the
whole population; sizes of squares are proportional to the number of events in each
diastolic blood pressure cate7gory, vertical lines show 95 per cent confidence intervals
for estimates of relative risk'

Stroke and Usual BP
(in 5 categories defined by baseline DBP)
7 prospective observational studies: 843 events

4.00 +

2.00

F%elz‘a(tivfe
isk of 1.00 }
Stroke .

0.50 | #

0.25 ¢

Bascline .
DBP category k 2 2 4 5

Usual DBP 76 84 91 99 105 mm Hg

Approximate mean usual BP
These studies involved large, virtually untreated, middle-aged and pre-dominantly
male (96%) populations with a total of 4.2 million person-years of observation and
a mean 10-year follow-up. There was no “threshold” indicating an increased the
risk of stroke. Neither was there any evidence that low blood pressure might be
associated with an increased risk (the so called “J-curve” effect). The message
was simple; the higher the blood pressure, the higher the risk of stroke. The
same appears to be true also for women except that the relative risk is lower for
women below the age of 55 years suggesting a protective effect of oestrogen
against cardiovascular disease pre-menopause. The link between the recurrence

of stroke and the level of blood pressure is not yet well established.

The observation of MacMahon et al of a continuous relationship between blood
pressure and stroke means that only 25% of stroke occurs in people considered
as being hypertensive. Therefore, a small reduction in the blood pressure, e.g.
9/5mmHg (systolic/diastolic), across the whole population would be expected to
significantly cut the rate of fatal and non-fatal stroke.
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In Figure 14 below the potential benefit of a population wide reduction is shown

for France, America, Russia and China

Figure 14 Potential deaths from stroke prevented by a
reduction of 9/5SmmHg in SBP / DBP across a whole

population
Country | Deaths prevented
France 20,000
USA 51000
Russia , 184, 000
China . 476000
Adapted from Chalmers et al 19978

This would be even more pronounced for populations where the risk of stroke
was more closely related to blood pressure. It has been estimated that in the
Chinese and Japanese population a population-wide reduction of 3 mm Hg in

DBP could eventually decrease the number of strokes in the by about a third".

Data from the UAE is scarce and the numbers of deaths from stroke are relatively
small due to the young population (there are less than 2% of the countries
population over the age of 60 years). However, it generally agreed that the
incidence of stroke is expected to rise rapidly over the next 20 years in line with

the aging national population

L. 02 Coronary heart disease

Fatal coronary heart disease (CHD) is seven times more common among
hypertensives than stroke and, therefore, it is the major mortality among
hypertensives. However, compared with stroke, it is less clear if this is a direct
causal relationship. Hypertension may be independent risk factor for fatal
myocardial infarction but it is very difficult to differentiate between the common
risk factors amongst patients with hypertension and those suffering fatal CHD.
This is borne out by the relative lack of intervention studies showing reduced

CHD from treating hypertension.
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Figure 15 Relative risks of CHD

Solid squares represent CHD risk in each category relative to risk in the whole study
population; sizes of squares are proportional to number of Ml's in each DBP category;
vertical lines show 95% confidence levels for estimates of relative risk (MacMahon et al
1990)
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The 1990 analysis by MacMahon et al demonstrated a clear, continuous and
almost linear relationship between mean diastolic blood pressure and the relative
risk of a coronary event (fatal and non-fatal heart attack, (Figure 16) 7. As the
blood pressure increased, so did the risk of stroke and coronary heart disease.
The data suggested that a 5 to 6 mmHg reduction in the average level of DBP
would result in a 20 to 25 per cent reduction in CHD.

The Multiple Risk Factor Intervention Trial (MRFIT) produced a huge amount of
data regarding the link between blood pressure and CHD'™°. This was one of the
coronary heart disease prevention trials recommended to the National Heart and
Lung Institute in 1971 as an alternative to a national, single-factor dietary trial,
which was judged not to be feasible. MRFIT was a randomised, primary

prevention trial, conducted at 22 US clinical centres from 1973 to 1982 to test
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whether lowering elevated serum cholesterol and diastolic blood pressure and
ceasing cigarette smoking would reduce coronary heart disease mortality.
Among the 356,222 men screened for the Multiple Risk Factor Intervention Trial
aged from 35 to 57 years and who had no history of hospitalisation for heart
attack at entry, more than 2,000 coronary deaths occurred during 6 years of
follow-up. With this large data set, detailed cross- tabulations clearly show the

strong graded relationship between blood pressure and CHD.

Figure 16 Relative risk (R.R.) of CHD increases along with the

blood pressure
(adapted from Stamler et al 198

9150

Normal ISH
SBP/DBP mmHg <120/<80 <120/>100 >160/<80 >160/>80
R.R. of CHD 1.00 3:23 4.19 4.57

The data in Figure 16 shows that the relative risk of CHD increased progressively
from 1.00 with optimum levels of blood pressure (SBP <120mmHg, DBP
<80mmHg) to 3.23 in isolated diastolic hypertension (IDH = DBP >100mmHg,
SBP <120mmHg). The relative risk was 4.19 in people with isolated systolic
hypertension (ISH = SBP >160mmHg, DBP <80mmHg) and 4.57 in those with a
combined increase of both SBP and DBP. This risk gradient was evident in each
of five age groups. For middle-aged and older persons, SBP related even more
strongly to risk of CHD than DBP at every DBP level. Higher SBP results in
greater CHD risk and curtailment of life expectancy.

273 Left ventricular hypertrophy (LVH)

Hypertension is a well-established precursor of LVH'®'. It is an increase in the
mass of the left ventricle and is an adaptive response to ventricular loading. It is
not clear where the beneficial effects of hypertrophy ends and the pathological
effects begin. In pathological hypertrophy, there is an increase in the number
and size of cardiac muscle cells (myocytes), fibroblasts, vascular smooth muscle
and collagen. The proliferation of non-myocytes appears to be a key factor
leading to a pathological reduction in ventricular compliance and increased
ischaemia in the increased muscle. The ventricular load is not the single factor
leading to hypertrophy and it is dependent upon a number of growth factors
including angiotensin-2 and mineral corticoids. The prevalence is directly linked

to the SBP and to obesity (determined by the body mass index)'2.
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Figure 17 Age adjusted prevalence of LVH according to SBP
and Body Mass Index (BMI) in men
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association is similar for women but more pronounced for men. Long term follow
up data from the Framingham study show that in patients with ECG proven left
ventricular hypertrophy (LVH), there is a three fold risk of cardiovascular disease
especially myocardial infarction, and congestive heart failure''®. LVH increases all
cause and cardiovascular mortality. The Framingham study has provided a
wealth of data about the epidemiology of LVH. Age, obesity, and hypertension
(especially the SBP for which the association is stronger for long-term data than
for single measurements) are all risk factors for LVH. The prevalence increases
progressively with age.
LVH is known to be a sequelae of hypertension and can be detected and
measured using echocardiography, chest x-ray or ECG. The correlation between
each method is modest and cannot be compared directly. In the Framingham
study, 50% of men aged 70-74 years had radiographically confirmed LVH
compared with 15.4% who had LVH when determined by ECG. Although cheaper
and more accessible, the ECG is not as sensitive a method for detecting LVH, as
is echocardiography. However, ECG detected LVH carries a worse prognosis as
it is more severe and is more likely to be associated with ischaemia. ECG
detected LVH is the most important risk factor for the later development of heart

failure.
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2.T4 Heart failure
Data from the Framingham study showed that hypertension increased the
cumulative risk of heart failure and that the higher the blood pressure, the greater

the risk '3,

Figure 18 Effect of hypertension on the incidence of heart
failure
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The SBP was consistently and independently related to the risk of developing
heart failure in both men and women and that the DBP was significantly and
independently related to the risk of developing heart failure in women only. A
person with a blood pressure of greater than 160/95mmHg had a six-fold higher
incidence of heart failure than those with pressures <140/90mmHg’>.
Hypertension is the antecedent of 90% of cases of heart failure’>® . In the USA,
heart failure is the leading cause of death, affecting 2-4 million people, with
around 465,000 new cases diagnosed each year. Heart failure is one
cardiovascular disease that has shown a marked increase in prevalence since
the Framingham study. Data from the Framingham study showed that the annual
incidence of heart failure among those aged 45-54 was 0.2%'**. This was similar
to the data gathered by the US National Health and Nutrition Examination Survey
(NHANES) 1976-80. The NHANES data from 1988-91 showed a dramatic
increase in the prevalence of heart failure, especially in those over 65 years. In

the US, it is now the most common medical discharge diagnosis for patients over
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the age of 65 years. Heart failure has a poor long-term prognosis. The diagnosis

is associated with 50% mortality within 5 years'®®.

29 Renal disease

The renal damage caused by hypertension is characterised by arteriosclerosis of
the renal vasculature. In the early stages, there is glomerular hyperfiltration with
intra-glomerular hypertension. The increased glomerular filtration is marked by
microalbuminaemia and a gradual decline in the renal function, as glomeruli are
lost. In severe cases, there can be atherosclerotic disease of the renal arteries
and this can lead to renal artery stenosis and further progression of the
hypertension. Hypertension is not a common cause of renal failure but it does
aggravate the glomerular damage caused by diabetes mellitus, which affects up

to 30% of people with high blood pressure.
2. 08, Retinopathy

Various retinopathies are associated with hypertension and these can lead to
significant loss of sight. They are caused by arteriosclerosis of the vessels
serving the retina and optic nerve. In severe, uncontrolled hypertension, this
leads to focal arteriolar narrowing, retinal infarcts and haemorrhages.
Papilloedema is a swelling of the optic disc that is caused by a breakdown in

autoregulation of capillary blood flow in the presence of high blood pressure
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e Global impact of cardiovascular disease.
Cardiovascular disease causes 12 million deaths in the world each year'®.

Figure 19 Percentage decline in age-adjusted mortality rates in
the USA

For all individuals for stroke, coronary heart disease and non-
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Non-communicable diseases such as cardiovascular disease are recognised as
the major emerging health problem in developing countries, rapidly replacing
infection as the major cause of deaths in adults. In Africa, Western Asia and
Southeast Asia, 15 to 20% of the estimated 20 million deaths are due to
cardiovascular diseases. Overall, it is estimated that cardiovascular disease
accounts for eight or nine million deaths in developing countries, or about 70%
more than that for developed countries. By the year 2020, it is estimated that
non-communicable diseases will account for 70% of all deaths in the developing
regions'’. A large part of this will be due to increases in the incidence of

cardiovascular disease.

The international incidence figures conceal different trends in the rise and decline
of death from cardiovascular disease in different countries. Many countries have
reported significant decreases in mortality from cardiovascular disease as well as
specific cardiovascular diseases over the last 20 years. In the USA, between
1972 and 1995, death from stroke decreased by 59% and death from coronary
heart disease decreased by 54%. A decrease of 60% in male mortality has been
reported in Japan and a decrease of 50% in Australia, Canada, France and the
United States with similar figures for females. In other parts of Europe the

decrease has been less in Scandinavia, Ireland, Portugal and Spain (20-25%).
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The decrease in the death rate is a mixture of reduced incidence and improved

treatment.

Amidst these, generally positive and optimistic statistics, there are a number of
disturbing trends. As can be seen in figure 19 above, the rate of decline in age-
adjusted mortality for stroke and CHD has been levelling off and may actually be
increasing. It is also important to appreciate national statistics can hide
significant variations within a country or region. A review of the US stroke
mortality data (1968-96) shows wide racial and geographical variations in the
death rate'®. The contrast between Western Europe and Eastern Europe, the
former Soviet Union, is particularly stark when one looks at premature death
rates from cardiovascular disease. An ongoing WHO survey by the European
regional office, the MONICA study has shown the incidence of cardiovascular
events across 31 countries in Europe'®. The data also suggests that since the
break-up of the former Soviet Union there has been an increase in male
cardiovascular mortality. This has been an increase of 40% in Hungary and the
former Czechoslovakia, almost 60% in Poland and almost 80% in Bulgaria.
Premature death rates from cardiovascular disease range from 40.5 per 100,000
in France to 248 per 100,000 in Latvia, a ratio of 1 to 6.

There are elaborate quality assurance procedures for the data collection in the
MONICA study but some of these depressing results have been challenged. A
prospective population study in the Ukraine showed that the incidence of stroke
and the 30-day mortality data were much closer to the West European average
than the MONICA data suggests'®. This may reflect variation within the Ukraine
or some other anomaly within the MONICA comparative data. Reanalysis of the
MONICA data has shown that improvements in the acute care of cardiovascular
events, especially coronary care and more rigorous secondary prevention is a
strong factor behind the mortality improvements in some countries, rather than a
decrease in the incidence per se''. Globally, premature death due to
cardiovascular disease is 2.5 times higher in men than for women but this trend

may also be reversing.
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278 Hypertension defined according to the Cardiovascular Risk

A person'’s risk of suffering a serious cardiovascular event can be estimated from
their exposure to certain risk factors Some risk factors cannot be modified, such
as age, sex and family history; while others can be modified and include
hypertension, smoking, obesity and a range of co-morbidity's including
dyslipidaemia, diabetes and pre-existing cardiovascular disease (Figure 20).
These risks are additive and can therefore greatly increase the risk of suffering a

cardiovascular event.

Figure 20 Factors that will influence the definition of

hypertension according to cardiovascular risk
Adapted from the WHO-ISH Guidelines 1999

Risk Factors for Target Organ Damage Associated Clinical

Cardiovascular Diseases Conditions

l. Used for risk

stratification e Left ventricular hypertrophy | ¢ Ischaemic stroke

h di
Levels of systolic and diastolic (ECG, echocardiogramor | o Cerebral haemorrhage

X-ray ¢ Transient ischaemic attack
blood pressure (Grade 1-3) e Proteinuria and/or slight Heart disease
Men > 55 years elevation of plasma I ;
Women > 65 years creatinine concentration o ;\\quc g A
L (1.2-2.0 mg/dL) il L e b
moking « Ultrasound or X-ray e Coronary revascularisation
Total cholesterol >6.5 mmol/L evidence of atherosclerotic L CongeSllve heart failure
(250 mg/dL) plaque (carotid, iliac and Re'?a/ d{sease
Diabetes femoral arteries, aorta) ¢ Diabetic nephropathy
e i Renal failure (plasma
Family history of premature * Generalised or focal i b
caarg}lo)\(/asculgr dispease narrowing of the retinal creatinine conc. >2 mg/dL)
arteries Vascular disease

Other factors adversely

: i i ¢ Dissecting aneurysm
influencing prognosis

Reduced HDL cholesterol Advanced hypertensive
Raised LDL cholesterol retinopathy
Microalbuminuria in diabetes ¢ Haemorrhages or exudates
Impaired glucose tolerance e papilloedema

Obesity

Sedentary lifestyle

Raised fibrinogen

High risk ethnic group

High risk geographic region

As can be seen in Figure 20, above, the same level of hypertension, defined in
clinical and statistical terms, can be associated with a very wide range of risk of
having a major cardiovascular event (stroke or myocardial infarction). A patient
with a SBP of 145 mmHg could have a 10-year risk ranging from less than 15%
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(“Low risk”) to about 20-30% depending upon the number of risk factors and co-

morbidities.

Figure 21 Definition of Hypertension according to the Absolute

Cardiovascular Risk
Adapted from the WHO-ISH Guidelines 1999''®

BLOOD PRESSURE (mmHg)

Other risk Factors & Grade 1 Grade 2 Grade 3
Disease History (mild hypertension) | (moderate hypertension)

SBP 140-159 or | SBP 160-179 or
DBP 90-99 DBP 100-109

(severe hypertension)

SBP > 180 or

l. no other risk

factors LOW RISK

Il. 1-2 risk factors

I1l. 3 or more risk
factors or TOD” or
diabetes

IV ACE®

Risk strata (typical 10 year risk of stroke or myocardial infarction): Low risk = less than
15%; medium risk = about 15-20% risk; high risk = about 20-30%; very high risk = 30% or

more

A_TOD = Target Organ Damage (see above)

B. ACC = Associated Clinical Conditions, including cardiovascular disease or renal
disease

2.8 Blood pressure measurement

Although the blood pressure is an indirect marker of the benefit of treatment,
historical data is readily available in the medical record and it is measured at
consultations relating to hypertension. However, if blood pressure data is to be
used as a marker of adherence to medication it is important to understand the
limitations and sources of error that affect clinic based blood pressure

measurement.

281 Use of a Mercury sphygmomanometer

It is recommended that all blood pressure measuring devices should be validated
and well maintained. The mercury, cuff sphygmomanometer is the instrument of
choice. As concerns grow about the environmental dangers of mercury many
anticipate that mercury sphygmomanometers will eventually disappear. Aneroid

manometers are increasingly popular but inaccurate unless frequently
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recalibrated. The most likely alternative is an electronic oscillometric device

although very few are approved for clinical use now.

Detailed guidance has been provided by expert groups in an attempt to
standardize this aspect of management e.g. The British Hypertension Society'®?,
The American Society of hypertension'® and the American Heart Association'®.
The cuff must be appropriate to the arm circumference. The bladder within the
cuff should encircle at least 80 percent of the arm (many obese adults and
athletes require a large adult cuff). The patient should be seated comfortably
(unless one is trying to exclude orthostatic hypotension e.g. in the elderly or
diabetics when they should stand). The arm should be bared and supported at
heart level, e.g. on a table. The systolic and diastolic pressures should be
measured. The first appearance of sound (phase 1) is used to define systolic
blood pressure. The disappearance of sound (phase 5) is used to define diastolic
blood pressure. Two or more readings should be taken at least 2 minutes apart.
The average of the two readings should be recorded. If the two readings vary by

more than 5 mm Hg then further readings should be obtained.

Although the device itself is inherently accurate, several factors can reduce the
accuracy of sphygmomanometers. Most of these can be avoided by proper

technique on the part of the observer.

2.8 Systematic errors

Despite the important management decisions based upon it, blood pressure
measurement is fraught with inaccuracy. The systematic method by which blood
pressure is measured is an important source of variation. This is important either
when comparing readings between patient visits or when comparing the effects of
different blood pressure lowering interventions. . In the same way that many
people are found to be hypertensive in the clinic, clinic measurements can also
miss true hypertension. Research from Canada has found that clinic
measurements can miss a sizeable portion of patients with high mean ambulatory
blood pressure. This so-called “white coat normotension” has been estimated at
between 14%'® to 30% in elderly Japanese patients'®®. In a group of 319
healthy people who had repeated clinic blood pressure measurements, around
24% of these people were found to be hypertensive when they underwent 10-12
hour daytime ambulatory blood pressure monitoring, despite being normotensive
according to the clinic measurements'®’. Not only is it of concern that so many

people may miss detection, but these results confirmed earlier work'®® that many
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with “white coat normotension” are older, male, past smokers who consumed
more alcohol. All of which are themselves cardiovascular risk factors and make
the diagnosis and treatment of hypertension important. In the Canadian study,
“reasonable” diagnostic accuracy was achieved in the clinic only if the blood
pressure was at least 20 points above or below the cut-off values for
hypertension (140 / 90mmHg). The paper served as a timely reminder that there
are many potential pitfalls when measuring blood pressure and frequent

retraining of the observer is important.

2.8.1.2. Terminal digit preference

This refers to the tendency for observers to round off the blood pressure reading
to a digit of their preference, often a zero. As the most common “break-points”
between normal and raised blood pressure end in a zero, this can have important
implications for studies that categorize blood pressure as “controlled /
uncontrolled”. It has the potential to reduce the power of statistical tests.
Therefore, it was monitored in the research conducted in this thesis. It is

discussed in Annex 6.

282 Ambulatory Blood Pressure Monitoring (ABPM)

Although developed as a research tool, a variety of commercially available
monitors, which are reliable, convenient, easy to use and accurate are now
available both in Europe'®® and the USA'°. It is discussed here as an important
development in the measurement of blood pressure and one that can be useful to

differentiate between “white coat hypertension” and non-adherence.

These monitors typically are programmed to take readings every 15 to 30
minutes throughout the day and night while patients go about their normal daily
activities. The readings can then be downloaded onto a personal computer for
analysis. Normal blood pressure values taken by ambulatory measurement are
lower than readings taken in the clinic (below 135/85mmHg) and even lower in
patients who are sleeping (below 120/75mmHg). In the majority of individuals,
blood pressure falls by 10 to 20 percent during the night. This corresponds more
closely to patterns of sleep and wakefulness than to time of day, as illustrated by
the blood pressure rhythm following the inverted cycle of activity in night shift

workers'".

Among persons with hypertension the ambulatory blood pressure correlates more
closely to target organ damage than does the clinic measured blood pressure '"2.

Prospective data relating ambulatory blood pressure to prognosis are limited to
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two published studies which suggest that in patients in whom an elevated clinic
pressure is the only abnormality, ambulatory monitoring may identify a group at

relatively low risk of morbidity'”®

The American Society of Hypertension'™ has described the main uses of
ambulatory blood pressure monitoring as:
most clinically helpful and most commonly used
v" in patients with suspected “white-coat hypertension”
also helpful in patients with:
v’ apparent drug resistance (non-response)
v hypotensive symptoms with antihypertensive medication
v' episodic hypertension
v autonomic dysfunction.

On a national level, the annual direct costs of ambulatory blood pressure
monitoring could be as high as US$6 billion, if this technique were used routinely

72 The extent to which direct costs

to diagnose and monitor hypertensive patients
would be offset by savings from less frequent or more efficient treatment for
hypertension cannot be estimated reliably. This, together with several practical
and technical issues also detracts from the potential usefulness of ambulatory
devices. Ambulatory blood pressure monitoring is not yet recommended to for

the routine evaluation and diagnosis of hypertension.
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2.89. Self measurement of blood pressure

Measurement of blood pressure outside the clinic may provide valuable
information for the initial evaluation of patients with hypertension and for
monitoring the response to treatment. The American Society of Hypertension

gives four general advantages for self-measurement’”*.

Distinguishes sustained hypertension from “white-coat hypertension”
Assessing the response to medication and changes to medication
Improving medication adherence

Reducing the costs of management

It is important to note that all clinic based blood pressure measurements tend to
be higher than those measured out of the clinic, therefore readings of
135/85mmHg or greater should be considered high'? ">, The choice of
appropriate monitor remains a point of discussion. While it is generally agreed
that finger monitors are inaccurate'”® there are a variety of electronic and aneroid
sphygmomanometers that have proven to comply with standard testing in both
Europe'” and the USA'". Most self measurements are slightly lower than those
observed in the clinic; however, this should not change the management plan as
the data from which management guidelines have been evolved is almost always

derived from clinic based blood pressure measurements.

2.84. Variability in 24 hour blood pressure

In most cases, the diagnosis and monitoring of hypertension relies upon blood
pressure measurements in the clinic. These measurements are a “snap-shot” at
a particular time. Variation in blood pressure readings may occur due to patient
factors or problems with the person taking the measurement (observer). This
variation must be anticipated and controlled for if one is to objectively diagnose,
treat and monitor hypertension. The main sources of variation lie in the diurnal
variation, patient anxiety and the method of measurement. These factors are
discussed below and will be referred to in subsequent sections discussing the

management of hypertension.
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2.8.5. Variation due to patient factors

In the course of a 24-hour period the normal, circadian rhythm will include a fall in
blood pressure while asleep, and a rapid rise, at or just before the time of
wakening and getting out of bed. On top of this will be the effect of physical
exercise and emotional activity. Some patients only exhibit hypertension in
presence of health professionals, especially doctors. This so-called “white coat
hypertension” is controversial and is discussed in more detail in 2.4 above,
definition of hypertension. It should be suspected in patients who show
persistently raised blood pressure but have no sign of clinical sequelae or in
patients who develop symptoms of hypotension even with small doses of
antihypertensive drugs. = White coat hypertension can be detected by
encouraging patients to perform blood pressure measurements themselves with
automated devices. To study the circadian variation researchers have developed

24-hour ambulatory blood pressure monitoring (ABPM) see 2.8.2 above.

The variability can become further complicated if patients are treated with once
daily antihypertensive drugs. Concern has been voiced that these drugs may not
be active for a full 24-hour period, or may achieve their effect by lowering the
blood pressure excessively early in the 24-hour period, e.g. by giving an
excessive dose. This concern for patient safety led the United States Food and
Drug Administration (FDA) to introduce the concept of a Trough to Peak (T-P)
ratio as part of their proposed guidelines for the clinical evaluation of new

antihypertensive agents'’®"7°,

2.9 Clinical management of hypertension
Having discussed the need to lower a raised arterial pressure, this section will

discuss the clinical management of hypertension.
Since 1997, there have been three major sets of guidelines published.

1997 — The sixth report of the Joint National Committee on Prevention,
Detection, Evaluation and Treatment of High Blood Pressure (JNCVI)''®
1999 - World Health Organization — International Society of Hypertension

Guidelines for the Management of Hypertension'"®

1999 — Guidelines for the management of hypertension: report of the third

working party of the British Hypertension Society'®

Each has been written with different overall objectives and from a slightly different

perspective but an important aim of each is to guide physicians on the optimal
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management of mild to moderate hypertension and the significance of co-existing
risk factors. As a result, these guidelines provide an outstanding summary of the
existing evidence about the diagnosis and treatment of hypertension. The

guidelines address the goals of treatment, lifestyle modification and drug therapy.

291, Goals of treatment
The goals of treating patients with hypertension have been summarised as

follows'®":
e Decrease the attendant cardiovascular risk from hypertension
e Decrease the attendant risk of co-existing cardiovascular factors
e Improve quality of life and encourage a healthy lifestyle
¢ Minimise adverse effects, inconveniences and ensure that there is a net
benefit

While drugs play a large part in the management, lifestyle modifications can
greatly improve the response to medication, and in some cases, avoid the need

for medication.

2.92. Lifestyle modifications

Various, so-called lifestyle modifications have been proposed to prevent and
control hypertension. They are summarised in Figure 22. These focus on
exercise, diet and stopping smoking. They are designed to counter a range of
known risk factors for hypertension, and cardiovascular disease in general.

Figure 22 Recommended lifestyle modifications
Adapted from JNCVI''®

Lifestyle modifications for hypertension prevention and management

Lose weight if overweight

Limit alcohol intake to no more than 30mL of ethanol per day for men e.g. 720mL
beer, 300mL of wine, and 60mL of whiskey. This should be no more than 15mL for

women or lighter people

Increase aerobic activity (30 — 45 minutes per day)

Reduce sodium intake (not more than 100mmol per day)

Maintain adequate intake of dietary potassium (90mmol per day) and calcium and

magnesium

Stop smoking and reduce dietary saturated fat and cholesterol intake
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2.9.3, Drug management of hypertension

A modern antihypertensive drug regime will use one or more of the following
drugs; Thiazide diuretics, Beta-blockers, Angiotensin Converting Enzyme
Inhibitors (ACEI), Calcium Channel Blockers (CCB), Angiotensin |l receptor
antagonists (AllA) and alpha-blockers. In clinical trials, any of these drugs can be
shown to decrease the systolic and diastolic blood pressure by an average of 10-
15mmHg / 5-10mmHg. This is often difficult to achieve in clinical practice and
one reason for this will be non-adherence, especially as many of the trials
exclude less adherent subjects. The challenge of adherence is made even
greater by most hypertensive patients taking other chronic medicines. Up to
thirty per cent of hypertensives are diabetics, many of who will be taking oral
hypoglycaemic agents. Furthermore, a variety of other medicines may be taken
to manage concomitant cardiovascular disease such as lipid lowering (statin)
medicines and antiplatelet treatment. This is in addition to lifestyle changes.
Other interventions range from dietary changes, modest alcohol intake and
smoking cessation to. Some of these have been shown to be effective in large
controlled studies e.g. antihypertensive drugs, statin therapy for primary and
secondary coronary protection and anti-platelet treatment (aspirin) for primary
and secondary protection, especially post myocardial infarction and in diabetes.
The benefit of others is unclear e.g. dietary supplements of garlic and
antioxidants; while some interventions are probably ineffective (Vitamin E) or
even harmful e.g. short-acting calcium channel blockers. Figure 24 summarises
the therapeutic options for people with hypertension and known cardiovascular

disease.
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Figure 23 Therapeutic options for people with hypertension and

known cardiovascular disease
Adapted from Mulrow 2001'®'

Effective Possibly effective Unclear Possibly harmful
Ineffective
Antihypertensive Mediterranean Antioxidants Vitamin E Alpha-blockers
drug therapies diet
Statin therapy Diabetes Vitamin C & Short-acting calcium
management flavanoids channel blockers
Smoking Modest alcohol Garlic, Beta-carotene
cessation consumption Potassium, supplements
Calcium,
Magnesium
Physical activity ~ Fish oil
Antiplatelet
treatment
Anticoagulant
treatment

The selection of a first-line drug for hypertension is a contentious subject.
Consensus guidelines such as the JNCVI and WHO-ISH guidelines promote a
low-dose thiazide diuretic or a beta-blocker as first line but also acknowledge that
a variety of comorbid conditions may indicate the selection of an alternative first
line drug. The main indications for tailoring the regime to individuals are
comorbidities, especially diabetes, heart failure and coronary artery disease. The
individualised approach may have more appeal to the UAE environment. While
first line, low dose diuretics are most suitable for elderly patients; this group is a
minority of the hypertensive patients in the UAE due to there being a very young

population. Furthermore, at least 30% of hypertensive patients are diabetic.

The JNCVI guidelines provided an overview of the considerations for
individualising antihypertensive drug therapy according to comorbidities and this

is summarised in Figure 26 along with data that has been published since JNCVI.
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Figure 24 Common indications for individualising

antihypertensive drug therapy, unless contraindicated
Adapted from JNCVI''"® and Pignone et al'®

Indication Drug therapy

Angina Beta blockers or long acting CCB
Diabetes (type 1) with proteinuria ACE |

Diabetes (type 2) ACE | or Beta blocker or Thiazide
Diabetes and Myocardial infarction =~ ACE | and Beta blocker

Heart failure ACE |, with or without Thiazide
Heart failure from Left ventricular ACE I and diuretic
dysfunction Beta blocker in stable heart failure
Isolated systolic ~ hypertension Diuretics (preferred),
(older patients) CCB (long acting DHP)
Myocardial infarction Beta blockers (without ISA),

ACE | (with systolic dysfunction)
Myocardial infarction and left ACE | and Beta blocker and

systolic dysfunction Thiazide
ACE | Angiotensin Converting Enzyme Inhibitor
CCB Calcium Channel Blocker

DHP Dihydropyridine

This individualised care approach is supported by large controlled studies but at
the time of the JNCVI guidelines, there was relatively less evidence to show the
comparative efficacy of different first line drugs. One of the reasons for this is
that the reduction in target organ damage seen with antihypertensive drugs does
not appear to be directly related to the decrease in the blood pressure and
although two drugs may have an equivalent effect upon the blood pressure, some
may have a greater beneficial effect upon the cardiovascular risk'®®. As the blood
pressure is an indirect outcome marker it follows that only well designed, large
prospective studies can hope to provide answers regarding relative benefit from
different drug classes. In recent years, this type of evidence has started to

appear (summarised in Figure 25)
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Figure 25 Summary of studies of first-line antihypertensive
agents and their comparative effectiveness on overall

cardiovascular disease
First line drugs Overall conclusion Study

ACEI or CCB vs. thiazide +/- No difference STOP-2'

beta blocker

ACEI (Captopril) vs. thiazide +/-  No difference except in diabetes CAPPP'®

beta blocker

CCB (Diltiazem) vs. thiazide +/-  No difference NORDIL™®

beta blocker

CCB (Nifedipine) vs. thiazide No difference in ESRD, CHD or  INSIGHT™

stroke
ACEI vs. Beta blocker No difference UKPDS 39™ |
ACEl vs. CCB Reduced vascular events with FACET ™

ACEI in type 2 diabetics
Alpha blocker (doxazosin) vs. Excess cardiovascular events, ~ ALLHAT™
thiazide (chlorthalidone) especially heart failure, with

doxazosin
Thiazide (chlorthalidone) vs. No difference in primary ALLHAT™
ACEI (lisinopril) vs. CCB endpoint
(amlodipine)

While there is little evidence from large studies of superiority of one class of drug
over another, there is growing evidence that the choice of drug is important for
diabetics and those at risk of heart failure. ACE inhibitors have clear benefits in

2

patients with established heart failure'? and it is expected that angiotensin

receptor antagonists will confer the same benefits as ACE inhibitors'®®, perhaps

194195 Furthermore, long-term negative effects are still

with fewer side effects
being identified through carefully controlled studies e.g. use of the alpha-blocker
doxazosin results in more cardiovascular events, especially congestive heart

failure, compared with a diuretic (chlorthalidone) "% '%¢,

However, the main debate about the JNCVI guidelines is already moving on from
the comparative first line efficacy of newer agents. Increasingly, the debate is

about the first line use of multiple antihypertensive drugs in high risk
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hypertensives'®?, '*” and the need to promote persistence, and hence adherence

to antihypertensive medication.

2.94. Relationship of non-adherence to therapeutic failure in
hypertension

The corollary of effective therapies is that non-adherence will result in therapeutic
failure. This assumes that therapeutic success is due to the medication, and that

medication, if used properly, will always be successful.

Some adherence studies in hypertensives have found that 5-8% of “controlled
hypertensives” have “low” levels of adherence. The Morisky study® found that
after 18 months of treatment, 16% of the patients reported low adherence, of
whom, almost half (47%) had “controlled” blood pressure (diastolic blood
pressure <90-100mmHg depending upon the patients age). Vaur et al studied
over 2000 patients taking a once daily ACE inhibitor for 6 weeks and measured
adherence using an electronic monitor (MEMS)™. Six per cent (120/2173) of the
patients had “very low adherence” (taking less than 50% of the doses at the
correct time). In this group, 86 (71.7%) had a diastolic blood pressure of less
than 90mmHg. This highlights the need to be aware of possible misdiagnosis or

over-treatment of hypertension in a minority of patients.

Nuesch et al studied 103 consecutive hypertension patients in a specialist
hypertension clinic at a University hospital and concluded that non-adherence
was not a cause of “resistant” hypertension'®. All patients were taking between
two and four antihypertensive drugs and adherence was measured by dispensing
two of the patient's antihypertensives in containers with electronic monitors
(MEMS). Daytime ambulatory blood pressure measurement was used to assess
control of blood pressure. They found no significant difference in the adherence
of those patients whose blood pressure was controlled or not controlled.
Approximately half the patients were controlled and in both groups, 82-85% of
patients were taking over 80% of their monitored doses correctly. The authors
concluded that this was evidence that non-adherence is not related to therapeutic
failure in hypertension. This was an important challenge to the received wisdom
that non-adherence is a major cause of treatment failure and therefore it is
important to note several weaknesses in the study and difficulties extrapolating
the conclusions to wider practice. The comparative groups were relatively small
(54 vs. 49) and while the demographics appear to be well matched, there is no

mention of the exact number of drugs taken by patients in the two groups or the
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duration of treatment with that regimen. It is not clear, if all drugs were given as
single formulations or if they included combination formulations. The overall level
of adherence was over 80%, which is very good and much higher than expected
for chronic therapy outside of a clinical trial, especially considering that some
patients were taking four drugs! This was a specialist clinic and it may well be
that patients with poor adherence are not referred for specialist opinion as
frequently as in those who have other probable causes of uncontrolled
hypertension. The conclusions of the study by Nuesch et al could equally be that
the blood pressure treatment that had no impact on the control of blood pressure.
Although this is an interesting study, it has weaknesses and it cannot be easily

extrapolated to wider practice.

Non-adherence will result in a failure to reach the therapeutic goals in most
patients. However, the degree of blood pressure control in patients with low-
adherence will depend upon how closely the prescribed dose is to the minimal
effective dose and the duration of action of the drug. Some drugs are prescribed
in doses that are significantly above the minimally effective dose, and some have
half-lives that are considerably longer than the dose interval. In both these cases
the omission of one or two doses will have relatively little impact on the
therapeutic effect of the drug. Such drugs have been described as being

9

“forgiving” drugs'® and could partly account for controlled blood pressure in

people with low to moderate adherence.

2.9.5. Persistence with hypertensive medication

Persistence is the term used to describe continued treatment with a particular
drug. Persistence is usually assessed retrospectively, often through the analysis
of large databases of prescription dispensing or insurance claims. It is not
entirely the same as adherence as the patient may simply switch to another
agent; however, in many cases lack of persistence will become non-adherence
and even when there is a regimen change, there will often be a disruption to

treatment in the interim period.

Two large, industry sponsored studies have looked at the extent of
antihypertensive discontinuation in the UK*® and Canada®'. The UK
retrospective study of prescribing patterns in hypertensives used a database of
1.2 million general practice patients to identify 37,643 hypertensive patients. This
included 10,222 patients who had started a new course of antihypertensive drugs
during a one-year period in 1992-93. All these patients were prescribed a drug
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from one of the four main groups, Diuretics, Beta-blockers, Calcium Channel
Blockers or ACE inhibitors. Changes in or discontinuations of treatment were
frequently observed, and by month six, continuation rates ranged between 40%
to 50% for all four classes of drugs Although the study design could not
determine the cause of this, side effects were considered by the authors to be the
most likely cause along with lack of efficacy. In Canada, a cohort of 79,591
patients was identified through a state health database. Only 78% of newly
treated patients continued with antihypertensive treatment beyond the first year
compared with 97% of those with established hypertension. This study went on
to highlight possibly better continuation with the more modern classes of
antihypertensive medicines'® such as ACE inhibitors.
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Figure 26 Summary of studies of persistence to antihypertensive medication

Country, Method & Finding

Jones, 1995  UK: 37,643 patients from database review of 1.2million patients

Persistence after 6 months was only 40-50% with all drugs but better for ACE inhibitors

Caro, 1997°% Saskatchewan, Canada: Database review of prescriptions for newly diagnosed and established hypertensives

& 1999 After 6 months, persistence with therapy was poor and differed according to the class of initial therapeutic agent: 80% for
diuretics, 85% for beta-blockers, 86% for CCB and 89% for ACEI (p < 0.001). Persistence was lower for newly diagnosed
hypertensives (78% vs. 97%)

Bloom, 1998%®  USA: Pharmaceutical Benefits database studied for recently diagnosed hypertensives

At 12 months' follow-up, the percentage of patients continuing initial AllA therapy was substantially higher (64%) than the
percentage continuing therapy with ACEI (58%), CCB (50%), beta-blockers (43%), or thiazides (38%).

Degli-Esposti, Italy: A 3 year retrospective analysis of information recorded in the drugs database of the Local Health Unit for 7312 subjects

20
2002*% 57.9% of patients continued their initial treatment during the 3-year follow-up period, 34.5% discontinued the treatment, whilst
7.6% were restarted on a treatment in the third year. Persistence rate higher with AllA, progressively lower with ACEI, beta-
blockers, CCB’s and thiazides.
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Country, Method & Finding

Gregoire,
2002204 205

Canada: A 3-month prospective cohort study through a network of 173 pharmacies to identify patients with hypertension who
were newly prescribed mono-therapy with an AllA, an ACEI, or a CCB. Individuals were interviewed by telephone 3 times over

a 3-month period to determine perceived side effects of the antihypertensive medication prescribed.

Among the 663 eligible individuals, the 3-month cumulative incidence of perceived side effects was 52.5% (42/80, AllA), 60.2%
(222/369, ACEI), and 69.6% (149/214, CCB). After adjustment, the odds of reporting a side effect compared with the AlIA
were significantly higher among patients treated with an ACEI (odds ratio = 1.78: 95% ClI, 1.02-3.12) or a CCB (odds ratio =
2.65; 95% Cl, 1.47-4.78)

Marentette,
20027

Saskatchewan, Canada: Retrospective review of the computer records of 46,458 people prescribed at least one

antihypertensive therapy prescription during the study.

Persistence was determined for four intervals: at 180, 360, 540 and 720 days. AllA’s had the highest persistence followed by
ACEI, CCB's, beta-blockers and diuretics. Persistence decreased as the time interval increased. Females were significantly
more persistent than males (P<0.005), and elderly patients were significantly more persistent than younger patients (P<0.001)

at each of the four time intervals. For AllA’s, age and sex did not affect persistence.
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Persistence is consistently shown to be better with angiotensin receptor
antagonists and ACE inhibitors compared with other agents. The main reason
put forward for this is the lower incidence of side effects, especially for

angiotensin receptor antagonists.

Side effects undermine adherence, as they can be a barrier to continuing
treatment and can influence the health beliefs of the patient and doctor so that
the decision is taken to stop that agent. The association between the drug and
the side effect may be spurious but it is the patient’s perceptions of the side effect
that will affect persistence. Gregoire et al®® found that patient beliefs about the
efficacy of a treatment and their perceptions were strongly related to treatment
persistence. Those individuals who detected side effects from their
antihypertensive medication were 1.91(C.l. 1.47-2.47) times more likely to
discontinue their initial drug treatment; however, there was not enough statistical
power to identify any difference in side effect among different drug classes. This
was a study of new courses of antihypertensives, but not specifically newly
diagnosed hypertensives. Indeed, while persistence has been shown to be lower

among newly diagnosed hypertensives®’, this was not shown by Gregoire et al.

While persistence data continues to accumulate, it is possible that the beliefs of
the doctor are being overlooked. Great efforts have been made by
manufacturers to demonstrate to prescribers the low level of side effects with
angiotensin receptor antagonists. Doctors are faced with frequent reports of

often-spurious symptoms from hypertensive patients?®’.

Perhaps doctors are
being encouraged to be more discerning when attributing symptoms to
angiotensin receptor antagonist side effects compared with diuretics or beta-

blockers.

As shown in Figure 26, even for angiotensin receptor antagonists, persistence
rates beyond one year are rarely higher than 60-70% and while this is
considerably higher than that reported for diuretics and beta-blockers (around
40%). This is still a serious adherence failure. It is also clear that persistence is
not the only marker of adherence and that erratic tablet taking patterns can still
undermine the effectiveness of treatment. In a study of 5144 patient days using
electronic monitoring, missed doses were most common at weekends'®. This

type of patient may still persist with treatment but fail to get the full benefit.

It is essential that the management of a patient's hypertension include an

ongoing assessment of their adherence so that problems can be identified before
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the patient discontinues treatment. The following sections present work that has
produced a validated and effective Arabic language self-reporting measure of
adherence and go on to describe how such a measure can be used to improve
cardiovascular outcomes through improved assessment of adherence and to gain

more knowledge about medication adherence in the UAE.

117



3. Method Development

Contents

3.1 Introduction

3.2 Healthcare sector in the UAE

3.3 Literature review

34 Characteristics of an ideal Self Reporting Measure (SRM) in the UAE

3:5 Development of an Arabic SRM for medication adherence

3.6 Validation of the SRM translation into Arabic

3 Development of a questionnaire to determine the doctor's perceptions of
medication adherence in their patients

3.8 Pilot study. The Self-reported measure of medication adherence and the

Doctor’s perceptions of adherence

118



3.1 Introduction

Little is known about patient and doctor perceptions of medication adherence in the
UAE. The following method development and subsequent use of these research
methods was performed to test the hypothesis that self-reported medication
adherence is a clinically useful tool and can be used in the context of a busy clinical
environment. More specifically, it was believed that an Arabic language, self-
reported measure of adherence could be used to study the nature of medication
adherence among patients receiving drug treatment for hypertension in Ministry of

Health primary healthcare centres.

3.2 Healthcare sector in the UAE

The United Arab Emirates is a small, oil rich federation to the south of the Arabian
Gulf. It became independent in December 1971 following many years as a British
protectorate. It occupies around 83,000 sq kilometres of coastal and inland desert
(20% larger than Ireland) and has a population of just over 3 million (20% smaller
than Ireland). Less than 20% of the population are Arab, UAE nationals (“Emiraties”
or “locals”). The country is Islamic (Sunni Muslim) and the law is administered according to
Sharia principles; however, compared with some Muslim states, such as Saudi Arabia, the
UAE is considered to be a very liberal environment. Among nationals, the social structure
remains very traditional and tribal and family loyalties are very strong. The political
system reflects the tribal traditions and the president of the UAE and ruler of Abu
Dhabi has complete power and controls the “purse strings”; however, his wisdom and
benevolence is admired throughout the region and among western leaders. While
the system is not a democratic system, any UAE national has a right of access to
their tribal and political leaders and they in turn are expected to attend to the needs
of the individual. The majority of the population are expatriate workers and their
dependents, although most workers are male, single status workers. This group of
workers originate from many countries but the main sub-groups are from the Asian
subcontinent, Egypt, Syria, Jordan, Palestine, Sudan and the Philippines. Although
the per capita gross domestic product of the UAE is high (more than €21,000), many
of the expatriate workers are on low salaries by western standards (€500 per month
or less). There is no income tax but a growing number of sales and service related

taxes are in place.

For non-nationals, a residence or visit visa is required to enter the country.
Residence visas are only available for people who are employed and their

dependents. Loss of employment usually results in loss of residence visa.
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The age profile of the country is very unusual. Half of the UAE nationals are aged
under 16 years and most expatriate workers retire and leave the UAE when they
reach the age of sixty (rarely later than sixty five). As a result, less than 2% of the
total population are over 60 years and the majority are aged between 30 and 50

years.

Healthcare is available through both the government and private sectors. There are
around twenty-five federal government hospitals (25-460 beds) and twenty private
hospitals (usually less than 100 beds). There are around 100 government health
centres and over 3000 private sector doctors and dentists working in clinics. In
addition to general practice, many offer specialist diagnostic, surgical and medical
services. Government health services had been free to all residents; however,
recent government reforms have introduced charges for health services to non-
nationals. For non-nationals, there is a mandatory, annual “health card” costing €75
per adult and each non-emergency visit to a government doctor costs €12.50. There
are also charges for government hospital accommodation and diagnostic and
surgical procedures. However, the most significant change to government health
services came in May 2001 when a decision was taken to stop the dispensing of
medicines to non-national outpatients. The federal government plans to introduce a
compulsory health insurance in 2004. In practice, UAE nationals have no significant
out of pocket expenses for government health services. The UAE pharmaceutical
market is estimated to be worth around €200 million per year, including government,
private and over the counter sales. The federal Ministry of Health is the largest
government healthcare provider, although the emirates of Abu Dhabi and Dubai have
their own state-government health services and the armed forces and oil companies
have their own hospitals and health centres. The Ministry of Health spends
approximately €33 million on medicines each year; however, a historically accurate
figure is difficult to find due to a blurring of federal and state government spending.
Another important health care sector is treatment overseas. An undisclosed amount
of money is spent directly by government and indirectly through private offices of the
royal families, sending UAE nationals to centres of excellence around the world. One
estimate is that more than €100 million may be spent each year. Several initiatives

have been launched to try to reduce this expenditure.

Medicines and manufacturers are licensed in the UAE by the Ministry of Health and
the standards of quality assurance are comparable to those in the West. There is a

very competitive generic medicines market in the region and quality assurance of this
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is very strict. However, despite this, the public confidence remains much stronger for
innovator brand names. The health professions are controlled by the Ministry of
Health and practitioners are licensed after passing a license exam and fulfilling
various experience criteria. There is a UAE government funded UAE medical school
and three private ones. There are two private pharmacy schools graduating
pharmacists, and one government college graduating pharmacy “technologists” with
a higher diploma. Less than fifty UAE nationals have graduated as pharmacists,
most in Egyptian, Jordanian or Saudi universities. Most of these are women and
around twenty-five nationals are working as pharmacists in the government sector.
Subsequently, the model of pharmacy most commonly seen reflects that seen in
Middle Eastern countries and India. It is supply orientated and there is very little

clinical pharmacy or pharmaceutical care.

Clinical research is not common in the UAE. A lack of research students and almost
no research money are the main reasons; however, a relatively transient workforce
and a small number of national scientists add to the problem. The Ministry of Health
is promoting clinical audit as a tool for quality improvement and this has lead to a
growing appreciation of research projects that help to describe and improve common
clinical problems. The research project reported in this thesis was conceived against

this background.
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3.3 Literature review

A comprehensive literature review was performed to support the background and
focal theory behind this thesis. This research would not have been possible without
extensive use of the Internet and the World Wide Web. There is one medical school
library in the United Arab Emirates and it is a two-hour drive from Abu Dhabi (the city
where the researcher lives). The UAE National Medical Library is well stocked but
not resourced to support off campus / non-faculty research. Therefore, the principle
search tool used for this literature review was Medline (1966-present). Medline was
accessed via the Internet using the Biomednet™ portal and Pubmed'. This was
complemented by an ongoing review of relevant medical journals via their electronic
contents pages on the Internet, electronic information services (e.g. Medscape”), re-
print requests from contemporary authors and reprints downloaded direct from
journal web pages. Where possible, past article reprints were obtained from the UAE
National Medical Library and several; older or more specialised reprints were

obtained from the British Library in Leamington Spa, UK.

If an article has been cited in this thesis, then at the very least, a copy of the abstract
has been studied. However, if an article is of central importance to the subject under
discussion then a copy of the complete paper will be on file. This is especially true

for papers relating to the methodology of measuring adherence.

All references consulted during the construction of this thesis have been entered in a
bibliographic database (EndNote version 5%). This database contains 652 references
of which at least 65 are on file as full text (hard copy or electronic format). At the last
count, this thesis cites over 250 articles from this accumulated database and includes
most of those that are on file. The database does not include the hundreds of
textbooks and web pages that have been consulted for background information or
inspiration.

The overall search method could have been enhanced by access to databases such
as Psychlnfo®, Embase® and Sociological Abstracts® as this may have provided a
greater social science angle and perhaps greater access to the growing body of
adherence research performed by nurses, especially in North America. These

databases were not readily available; however, this is partly compensated for by

H Biomednet www.bmn.com
' Pubmed www.ncbi.nim.nih.gov

J Medscape www.medscape.com
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carefully monitoring high quality social science journals such as Social Science and
Medicine and by specifically searching for work by notable researchers who are

active in social science and particularly, social pharmacy.

Overall, the introduction, method development and subsequent discussion is
supported by a comprehensive literature review and appraisal of the subject of

hypertension, drug management and adherence to medication.

3.4 Characteristics of an ideal self reporting measure in the UAE
The advantages and disadvantages of self-reporting measures of adherence are
discussed in section 1.6 above. The settings for this research are busy, multicultural
and multilingual primary healthcare centres. Many of the patients are UAE nationals
and they are accustomed to receiving medical care with a minimum of delay and
inconvenience. This type of research had not been performed before and it was
important to get the support of the most senior Ministry of Health officials (in addition
to the usual ethics committee approval) and to be able to show that the research was
of a high quality and could benefit the patients.

The biggest challenge to developing a UAE self-reporting measure is the Arabic
language as all the published measures have been developed in English. Most of
the doctors are expatriate Arabs, and therefore are native Arabic speakers, or from
India or Pakistan. All of the doctors speak Arabic and most are very comfortable with
English. Most of the nurses speak Arabic and English, although for all nurses,
English is a second language. Many of the nurses are from the Philippines and while
Tagalog is their mother tongue, they are usually trained and fluent in English.
However, being able to speak some Arabic does not mean that one can read Arabic
and this would be impossible for some nurses. For the measure to be a consistent
and valid tool, each question must be presented to the patient in a consistent way.
Therefore, it is important that the person who is administering the self-reporting
measure can read (and understand) the questions to a patient in a language which

both are comfortable.

One option is to allow the patients to read the questions for themselves; however,
this assumes a certain level of literacy. In the UAE literacy is highly variable and
language specific. Even if one were to restrict ones research to UAE nationals, and
concentrate on those who are literate in Arabic, literacy would depend upon age and
sex. The majority of patients with hypertension will be over the age of 45. The UAE

has existed as a country for only 30 years, there were very few schools 30-40 years
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ago, and many nationals over the age of 40 have no formal schooling. This is
especially true for the women who would have been expected to be busy with
domestic duties even as young girls. For this reason, it was decided that any useful

instrument would have to use questions that were read to the patient.

It is also important not to inconvenience the patients too far beyond the normal
routine. This is undesirable from a service point of view and may affect the answers
if they are given in a rushed, begrudging or resentful frame of mind. This is
especially the case for the national men who usually expect to be seen very quickly

and are quick to complain if they feel that they are being delayed unnecessarily.

In view of the clinical environment It was important to use a method that was simple

and quick to use and easy to translate. For this work the ideal measure would be:
e Previously validated in a similar population
e Shown to be relevant to blood pressure management
e Simple to administer
e Quick to administer
e Easy to translate
e [Easy to analyse

3.9 Development of an Arabic Self-reporting measure (SRM) for
medication adherence

The Morisky self-reporting measureThe history and use of the self-reporting measure
(SRM) from mid 1980’'s through to its use in recent years was described in 1.6.2
above. Professor Don Morisky and colleagues first described the most frequently
cited self-reporting measure in 1986>. The original population studied by Morisky,
Green and Levine consisted of 400 outpatients attending clinics affiliated to the
Johns Hopkins Medical Institute in Baltimore, Maryland. They were mainly black
(91%), mainly female (70%), had a median age of 54 years and a median of 8 years
formal education. This was not a well-educated or socially sophisticated population
and therefore indicated that the self-reporting measure might be easily adaptable to
the study population in the UAE. The original 4-item self-reporting measure is shown

in Figure 30.
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The theory underlying the “Morisky” measure was that drug errors of omission can
happen in any or all of several ways: forgetting, carelessness, stopping the drug
when feeling better, or stopping when feeling worse. The four questions were
phrased so that the answer was “Yes” or “No”. A “Yes” corresponded with an
admission to a behaviour that could lead to a drug omission. Rather than attempting
to overcome the “Yes” saying bias, this approach used it to obtain disclosures of non-
adherence. Each “Yes” answer scored one and the sum of “Yes” answers was
considered to provide a composite measure of non-adherence. A score of zero was
taken as “high adherence”, one to two was “medium adherence” and three to four

corresponded with “low adherence”.

Figure 27 Original Morisky self-reporting measure

1. Do you ever forget to take your medicine?

2. Are you careless at times about taking your medicines?

3. When you feel better do you sometimes stop taking your medicine?

4. Sometimes if you feel worse when you take your medicine, do you stop taking it?
Each question has a “Yes” or “No” answer. Each “Yes"-answer scores one point.

A zero score indicates high adherence;

One to two points indicates medium adherence

Three to four points indicates low adherence

The Cronbach Alpha reliability coefficient of the scale was reported to be 0.61

Morisky et al 1986

After five years, 290 patients were available for follow-up. Out of the 126 (43%)
patients who scored high for adherence, 75% had controlled blood pressure,
compared with only 47% of the 46 (16%) of patients who had low adherence scores.
Criteria for blood pressure control was not as stringent as one would expect post
JNCVI but was an age adjusted target agreed with the attending doctors (blood
pressure was the average of 6 different measurements). The four-item measure had
a relatively high internal consistency (Cronbach alpha = 0.61, see annex 5). With
respect to blood pressure control at two years, the sensitivity was 0.81 and the
specificity was 0.44. The low specificity indicates that the questionnaire is a poor
predictor of blood pressure control but this is largely explained by the observations
described in section 1.6.3 above whereby around half of non-adherent patients are

found to have controlled blood pressure.
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In personal communication with Professor Don Morisky of UCLA Public Health
department (October 2000), he confirmed that the four-item scale had been further
refined and expanded to nine-items. Unpublished data from a 24-month longitudinal
study with hypertensive patients showed significant concurrent validity with blood
pressure control and a higher internal consistency (Cronbach alpha 0.86). The
design of a four-year longitudinal study of a patient education intervention to improve
adherence has been reported and this will use the expanded nine-item scale to

208 (

measure adherence” (described in 1.6.3 above and shown in figure 30 below).

Morisky's original four-item self-reported measure has been compared directly with
electronic monitoring using the MEMS device (see 1.6.8 above) while measuring
adherence to tricyclic antidepressants in chronically depressed patients®.
Adherence was defined as taking 80% or more of the doses. Electronic monitoring
correlated well with the self-reported adherence scores. It was found that a score of
greater than zero using the four-item scale could identify low adherence (<80% of
doses taken correctly) with a sensitivity of 72.2% and specificity of 74.1%, indicating

a good level of agreement.
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Figure 29 The amended Morisky self-reporting measure

1. Do you sometimes forget to take your blood pressure medicine?

2. People sometimes miss taking their medicines for reasons other than forgetting.
Over the past two weeks, were there any days when you did not take your blood

pressure medicine?

3. Have you ever cut back or stopped taking your blood pressure medicine without

telling your doctor, because you felt worse when you took it?

4. When you travel or leave home, do you sometimes forget to bring along your

blood pressure medication?

5. Did you take your blood pressure medicine yesterday?

6. Do you have a special routine or reminder system to help you to take your blood

pressure medicines?

7. When you feel like your blood pressure is under control, do you sometimes stop

taking your medicine?

8. Taking medicine everyday is a real inconvenience for some people. Do you ever

feel hassled about sticking to your blood pressure treatment plan?

9. How often do you have difficulty remembering to take all of your blood pressure
medicine?

Never/Rarely, Once in a while, Sometimes, Usually and All the time

Items 1-8 have a “Yes” or “No” answer. A “Yes"-answer scores one point except for

item 6, for which a “No” answer scores one point.

Item 9 is answered using a Likert scale. “Never / Rarely” scores zero, through to “All

the time” which scores 4.

The Cronbach Alpha reliability coefficient of the scale was reported to be 0.842%°
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The amended Morisky scale was discussed with UAE colleagues and this produced
suggestions ranging from asking the patients to give a quantitative assessment of
their medication adherence / non-adherence through to asking more specifically
about the shame or embarrassment that they feel when having to take daily

medication. These are discussed below.

Item 1 - Quantitative estimate: The idea of introducing a Likert scale for the patient
to quantify non-adherence in item 1 arose from an interest as to whether the patients
could report the actual level of adherence in terms of missed doses. If they could,
then this might enable one to investigate the validity of the widely accepted figure of
80% medication adherence (doses taken) as being the minimum requirement for
blood pressure control. A similar approach had been used with some success in a
study of adherence to asthma medication* and therefore seemed to be feasible and

a worthwhile addition to the measure.

Item 5 — Change of “yesterday” to “to day”: This change was made after
considering the usual reasons for attending the UAE health centres. There is no
appointment system in the health centres and the main prompt for a return to the
centre is the need to get more medication. Therefore, taking the last remaining dose
may be a common prompt to re-attend at the clinic. This, along with the observations
that the majority of doses were taken in the morning and that more chronically sick
patients attend the health centres in the afternoons, prompted the change of
“yesterday” to “today” as it was felt more likely that it would be the morning dose on
the day of attendance that would be missed.

Item 6 — Follow-up question: For many patients, the use of a reminder system is an
important means of improving adherence. There is no information about what
prompts are used by patients in the UAE to remind them. Therefore, patients who
reported that, “Yes”, they did have a reminder system, were asked to say what that
system was. The most common prompts were noted during the pilot study and
provided as a list of options following the pilot study. The investigators had no
reason to believe that this additional component to the measure would in any way
prejudice the answers to the following items.

Item 10 — Extra question: The doctors at the pilot site had reported that they felt that
many of the patients, especially the men, were concerned that the taking of daily
medication is a source of shame and embarrassment. They composed this item to

elucidate this information. It was not intended to provide additional part of the self-
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reporting measure and was therefore put at the end of the measure so not to affect
the answers to the main items.

Figure 30 below, shows the UAE self-reporting measure that was used in the pilot
study. Before this measure could be piloted on patients, the measure had to be

translated.
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Figure 30 Pilot study version of the UAE Self-reporting measure

1

Some people have difficulty remembering to take their medicines. Do you ever forget to take a dose of your blood pressure medicine?

If “Yes”, on how many days per WEEK? If “Yes”, on how many days per MONTH?

[<t]1 2 3 T[4 [Sormore -<1|1|2|3|4|5|6|7l8l9|10|11|12|13|

People sometimes miss taking their medicines for reasons other than forgetting. Over the past two weeks, were there any days when you did
not take your blood pressure medicines?

w

Have you ever cut back or stopped taking your blood pressure medicines (without telling your doctor) because you felt worse when you took
it?

When you travel or leave home, do you sometimes forget to bring along your blood pressure medication?

Did you take your blood pressure medicine today?

Do you have a special routine or reminder system to help you to take your blood pressure medicines? (if “yes”, describe it)

When you feel like your blood pressure is under control, do you sometimes stop taking your medicine?

O N OO

Some people find it very inconvenient to take their blood pressure medicine every day. Do you ever feel hassled about sticking to your blood
pressure treatment?

How often do you have difficulty remembering to take all your blood pressure medicine?
Never/ Rarely, Once in a while, Sometimes, Usually, All the time

10 Some people feel that it is embarrassing to take medication every day for their blood pressure. Do you ever feel embarrassed or ashamed

that you have to take your blood pressure tablets?

Compared with the amended Morisky measure, the pilot self-reporting included two follow-up questions for items 1 and 6 and item number 5 was
changed from “yesterday” to “to-day”. The pilot measure also included an additional item (Item 10). The rationale behind these changes are
explained above.
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S0, Translation of the English self-reporting measure into Arabic

The translation of English in to Arabic must be done most carefully if one is to retain
the original meaning and nuances. Arabic is a very rich language but in common
with some Western languages such as German, there is a common form of the
language and a more formal, sophisticated, “classic” form and this is seen in most
official media and forms the basis for most technical translations. It is not rare for two
Arab pharmacists to disagree on the meaning of a classic Arabic medical term and it
is not rare for an Arab to be unable to attain the demanding levels of written grammar
required by the classical Arabic. Likewise, literal translation of English terms by
none-technical translators can produce nonsense. It is easy for a non-native English
speaker to lose some of the subtle but important idiomatic meaning during

translation. Overall, the chances of mistranslation are enormous.

The translator chosen for this task was a highly experienced pharmacist (49 year old
Arab) working as a Pharmacy consultant at the UAE Ministry of Health. He had been
educated from primary to graduate level in English in his native country before living
in the UK for three years to get a PhD at a leading English University. He is now
domiciled in New Zealand. His work frequently involves the preparation of briefings
and technical papers in both English and Arabic. The Arabic translation (Pilot study

version) is shown in annex 4.

As there were only 10 main items to the self-reporting measure, it was felt that there
was no need for an elaborate forward translation process. Therefore, to get a
translation for validation, only one translator was used, followed by an informal

review by some of the Arab doctors involved in the study.

3.6 Validation of the Self-reporting measure Arabic translation
3.6.1. Aims and objectives
The aim was to produce an Arabic translation of an English language self-reporting

measure. The objective was;

To confirm the robustness of the translation by checking the back translation of the
Arabic translation using a group who are representative of those people presenting

the questions to the patients.
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3.6.2. Description of the validation method

In this study, the method started with the Arabic translation of the items described
above and shown in Figure 30. The translation was reviewed by some of the key
medical doctors involved in the study to identify any obvious problems and was then
validated through a process of back translation (from the Arabic in to English) by
three selected groups. The back translated, English text had to be as close as
possible to the original English text and not differ in its intention from the original,
although minor changes to the words used would be acceptable. Only people who
can communicate in both Arabic and English can do the back translation. Therefore,
while it is not a direct validation, it is a validation of the Arabic translation’s
robustness and provides an indication of the accuracy of the translation’s meaning to
a third party.

3:6.3. Selection of back-translators (assessors)

Three groups performed the back translations.

e A group of Arab nurses (n=4) who were involved in reading the questions to the

patients in Arabic.

e A group of Arab pharmacists (n=3) (i.e. native Arabic speakers with graduate

level education).

e As a positive control, the original translator (English to Arabic) was asked to
back-translate the text, 12 months after he had originally been asked to
translate the English text in to Arabic.

The idea of using the positive control was that as he had not seen the English
questions for a year, his ability to back translate his original translation would be a

useful control for the pharmacist and nurse back translations.

Those providing back translations were asked to give written translations where
possible, however, many Arabs can speak passable English but are not comfortable
writing in English. In these cases, they gave verbal back-translations and these were

recorded and transcribed by the main researcher (MF).

The three pharmacists (2 male, one female) had diverse backgrounds and
experiences and were chosen to represent the many different ethnic and social
backgrounds of Arabs living in the UAE (see figure 35 below). All three work in the
Drug Control department at the Ministry of Health and were able to provide written
back-translations. These were written without any discussion with each other or

other colleagues.
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Figure 31 The background of the pharmacists involved in the
back-translation

Sex Nationality Age Language of education
Male Egyptian 60 Arabic, English

Male Palestinian, born in UAE 29 Arabic, English, Hungarian
Female Lebanese 32 Arabic, French, English

The nurses were considered an important group because at the second and largest
study site, they were the ones conveying the questions to the patients. The nurses
were all Arab expatriates and had worked as nurses in the UAE for over 5 years
each. All four nurses gave a verbal back-translation, which was transcribed verbatim
by the researcher (MF). If the nurses’ back translation was incorrect or vague, the

transcriber did not correct them.

364" Translation validation results

The results of the back-translation are presented on the following pages.

Each item is presented on a single page along with the back translations (verbatim).
The information is presented as the original English text followed by the back
translations of the positive control, Arab pharmacists and Nurses.
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Item

1
Original English Text

Some people have difficulty remembering to take their medicines. Do you ever forget to take a dose of your blood pressure
medicine?

Positive control

Some people have difficulty in remembering to take their medicine. Have you ever forgot taking a dose of your anti-
hypertension medicine?

—

Arab pharmacist back-translation

. Some people find difficulties in remembering their medicines. Did you ever missed a dose of your hypertensive drug?

Some people find difficulty in taking their medicines regularly. Are you facing the same and forget one dose of your blood
pressure medicine?

Some people find difficulty to remember taking their medicines. Did it ever happen that you forget to take a single dose
from your hypertension medicines?

Nurse-Verbal back translation

. Some people are getting difficulty to remember this medicine. Do you forget your Blood Pressure medicines?

Some people find difficulty to remember the medicine. Has this ever happened to you with your blood pressure
medicines?

Some people have difficulty to remember medicines. Are you one of these people?
Some people find difficulty to remember. Does this sometimes happen to you?
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Item 2
Original English Text
o People sometimes miss taking their medicines for reasons other than forgetting. Over the past two weeks, were there
any days when you did not take your blood pressure medicines?
Positive control
“ Some people skip taking their medicine because of reasons other than their weak memory. Have you faced that situation
during the last 2 weeks with your antihypertension medicine?
Arab pharmacist back-translation
5. Some people don't forget to take their medicine but sometime they don't take it for some other reasons. Did that happened
to you through the last two weeks with your blood pressure medicines?
6. Some people miss their medicines for reasons other than forgetting. Did it happen to you in the past 2 weeks concerning
your hypertension medicines?
7. Some people miss their dose of hypertensive drug for other reasons than forgetting it. Did this happened to you last two
weeks?
Nurse-Verbal back translation
1. Some people miss medicine for other reasons than forgetting. In the last 2 weeks have you stopped?
2. Some people forget to take their medicines for other reasons. In the last 2 weeks has this happened to you?
3. Some people have difficulty to take it for reasons other than memory. Has this ever happened to you?
4. Some people they are missing doses for many other reasons except forgetting. Have you not taken your medicines in the

last 2 weeks?

135



Item 3
Original English Text
o Have you ever cut back or stopped taking your blood pressure medicines (without telling your doctor) because you felt
worse when you took it?
Positive control
. Have you ever taken a lower dose or skipped on purpose taking your antihypertension medicine without your doctor's
permission because you felt that you were better off without it?
Arab pharmacist back-translation
1. Did you ever reduce the dose or stop taking your hypertension medicine without having permission from your doctor
because you condition became worse after you were taking it?
2. Did you ever stop or reduced the dose of your blood pressure medicine without a permission from your physician because
you felt worst while taking that medicine?
3. Did you ever reduce or stop to take your hypertensive drug without consulting your doctor, because you did not feel well
when you were taking it?
Nurse-Verbal back translation
1. Are you stopping your hypertension medications or reduce the dose because you are feeling something is wrong?
2. Do you reduce or stop the medicines for blood pressure without permission from doctor because you are worse?
3. Have you changes your dose because you feel that you are not doing well with the medicine?
4. If you feel worse with the medicine do you stop without excuse from the doctor?
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Item 4
Original English Text

When you travel or leave home, do you sometimes forget to bring along your blood pressure medication?

Positive control
Do you forget sometimes to take your antihypertensive whenever you are travelling or when you are away from home?

-

o

Arab pharmacist back-translation

. Do you sometimes forget to take the hypertension medicine when you are travelling and outside your house?

Did you forget sometimes to take your antihypertensive drug, especially when you are abroad or away from home?
Do you forget sometimes to take your blood pressure medicine while you are away from home or when you travel?

e EOUD

Nurse-Verbal back translation

When you are far away from your home do you take it?

If you are travelling far from your home do you forget to take your medicine?
You are forgetting to take your medicine when travelling or away from home?
When you leave home or country do you forget take it with you?
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Item

5
Original English Text

Did you take your blood pressure medicine today?

Positive control
Have you taken your antihypertension medicine today?

@

Arab pharmacist back-translation

. Did you receive your hypertensive drug today?

Did you take your medicine for hypertension today?
Did you take your blood pressure medicine today?

0 el i

Nurse-Verbal back translation
Have you taken your hypertension medicine today?
Did you take your hypertension medicine today?
Have you taken it today?
Today have you taken your Blood Pressure medicines?
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Item 6
Original English Text

Some people have a special routine or reminder system to help them take their blood pressure medication. What do you do?
Positive control

. Some people depend on a certain scheme or plan in reminding themselves to take their antinypertension medicine. What
do you do to remind yourself?

Arab pharmacist back-translation
1. Some people rely on special ways and methods to remember the dose of their hypertensive drug. What you will do to
remember?

2. Some people use a special / specific system to remind them that they have to take the antihypertensive medicine. What
do you do to remember?

3. _Some people follow a system to remember their blood pressure medicine. So what you do to remember?
Nurse-Verbal back translation

Some people they follow a way to help them to remember. Do you do this?

How do you remember to take your medicines?

Some people have system to remember medicines. What are you doing?

Some people have a reminder to take their medicines. What do you do?

S SR DIRCR
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Item 6.1

Original English Text
| do not have a special reminder

Positive control
@ | do not depend on any scheme for reminding myself

Arab pharmacist back-translation
. I do not rely on any method to remember

—

2. | don't follow any system
3. | do not rely on anyway
Nurse-Verbal back translation
i No
2 No, | have no way
o No | do not have a reminder
4. | do not use any way
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Item 6.2

Original English Text
| take it with the same meal each day

Positive control
° | take it with the same meal every day

Arab pharmacist back-translation

-

. | take it with meals

2. |take it daily with the same meal
3. | take it with meals every day
Nurse-Verbal back translation
With the meal
2 | take it with same meal everyday
3. | take it with meals
4 With the meals
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Item 6.3
Original English Text

| take it as | wake up / go to bed

Positive control
. | take it before | sleep or when | wake up

Arab pharmacist back-translation
1. I take it when | get up or go to sleep

2. | take it as soon as | get up or when | go to bed

3. |take it when | wake up in the morning or before | go to bed

Nurse-Verbal back translation
| take it when | wake up or go to my sleep

As | wake up or go to sleep

| take it when | get up or before sleep

B P I oA

When | wake up or go to sleep
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Item 6.4

Original English Text

My wife / husband reminds me

Positive control
. My wife/husband reminds me

Arab pharmacist back-translation
1. My wife / husband remind me to take it

2. My spouse reminds me

3. My partner reminds me

Nurse-Verbal back translation
| tell my wife/husband to remind me

My wife or husband remind me

My husband / wife

e S

My husband / wife reminds me
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Item 6.5

Original English Text

| take it at work

Positive control
° | take it during work

Arab pharmacist back-translation
1. | take it while I'm in duty

2. | take it when | am at work

3. |take it when | am at my work

Nurse-Verbal back translation
| take it at my work / duty

| take it at my work

At work

o A

| take the medicine inside my work
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Item 6.6

Original English Text

Other reminder system

Positive control
. Other options

Arab pharmacist back-translation
1. | follow a different system

2. Any other reason

3. Another way

Nurse-Verbal back translation
Other system

| do not have a way

Another way to remind me

- g ol ey

| have another way
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Item ¢
Original English Text

When you feel like your blood pressure is under control, do you sometimes stop taking, or reduce the dose of your medicine?

Positive control
. Do you stop or cut sometimes your medicine dose whenever you feel that your hypertension is under control?

Arab pharmacist back-translation
1. Do you stop your blood pressure medicine or reduce it when you feel that your blood pressure is getting normal?

2. Do you sometimes stop or reduce the dose of your medication when you feel that your hypertension is stable?

3. Do you sometimes stop taking or reduce the dose of your antihypertensive medicines when you feel that the hypertension
you have becomes normal?

Nurse-Verbal back translation
Did you stop the medicines when you feel that your BP is OK?

You reduce the dose when you are feeling that your BP is now reduced?

Did you ever stop or decrease the dose when you feel your blood pressure is under the control?

bl 0

Do you reduce your medicines for hypertension if your hypertension has become regular?
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Item 8
Original English Text

Some people find it very inconvenient to take their blood pressure medicine every day. Do you ever feel stressed about having
to follow your blood pressure treatment?

Positive control

. Some people find it inappropriate to take a daily treatment for their hypertension. Have you ever felt that you are under
the obligation to take treatment for hypertension?

Arab pharmacist back-translation

1. Some people feel that taking hypertensive drugs daily is not important. Did you ever felt that you are obliged to continue
your hypertensive treatment?

2. Some people feel it is not good to take the antihypertensive medications daily. Did you ever have the feeling that you are
under pressure to take your antihypertensive medicines?

3. Some people feel that it's not suitable to take the treatment of the blood pressure daily. Did you ever felt with a sensation
that you are forced to take the blood pressure treatment?

Nurse-Verbal back translation

1. Some people feel they are suffering because they do not wish to take the medicine everyday. Do you feel that you are
under pressure to take the medicine?

2. Some people they are feeling that they are taking this medicine everyday and it makes them depressed. Do you feel the
same?

3. Some people feel stress because they take hypertension medicines everyday. Does this happen to you?

4. Some people feel that using this medicine is difficult because they do not want to be controlled by medicine. Do you ever
feel this?
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Item 9
Original English Text

How often do you have difficulty remembering to take all your blood pressure medicine?
All the time, Usually, Sometimes, Once in a while, Never

Positive control

. How can you rate the difficulty in remembering your antihypertension medicine?
Always, Usually, Sometimes, Once every now and then, Never

Arab pharmacist back-translation
1. What is the frequency of finding difficulty to remember to take your antihypertensive medication?

All the time, usually, sometimes, once in a while, never — Same for all 3 pharmacists
2. How difficult it is for you to remember your hypertensive treatment?

3. What is the difficulty rate to remember your blood pressure treatment?

Nurse-Verbal back translation
1. How difficult is it to remember your hypertension medicines:

All the time, usually, sometime, not often, never
2. What is the difficulty to remember to take your medicine?

All the time, usually, sometimes, less than once in a while, never
3. Some people forget to take their medicine. How often do you forget to take your medicine?

Always, habit, sometimes, once in a time, never
What is your difficulty in remembering?

Always, usual, sometimes, once in a while, never
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Item 10
Original English Text

Some people feel unhappy that they have to take medication every day for their blood pressure e.g. some people are
embarrassed or feel that it is a sign of weakness. Do you ever feel unhappy that you have to take your blood pressure
tablets?

Positive control

» Some people feel uneasy when they are obliged to take daily treatment for their hypertension; in other words, some of them are
annoyed or feel that it is a sign of weakness. Have you ever been sad that you have to take your antihypertension treatment?

Arab pharmacist back-translation

1. Some people who are suffering from blood pressure don't feel happy as they are forced to take their medicines daily. Some of
them feel with empresses (sic) or as it's a weakness symptoms. Did you felt with sadness when you take your blood pressure
medicine?

2. Some people feel not satisfied for being obliged to take their hypertensive medication daily. In other way, some feel shame .
Do you ever feel unhappy that you have to take your blood pressure tablets?

3. Some people feel inconvenienced by being obliged to take the antihypertensive medicines. Some of them feel embarrassed
or that it is a weakness. Did you ever feel "grieved" that you have to take your antihypertensive medications?

Nurse-Verbal back translation
4. Some people feel that they must take the medicines and feel distressed and that it is a weakness. Do you feel sad that you
are taking medicine for blood pressure?
5. Some people feel shame / unhappy to take medication every day. It has happened to you?

6. Some people are not feeling good because of daily medicine for BP and feel it a sign of weakness. Do you feel sad to take the
blood pressure medicines?

7. Some people are not happy taking the medicine and feel that this is a shame and they are not strong. Do you ever feel that
feeling?
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3.6:5. Review of translation

Positive control

For each item, the positive control was able to back translate the Arabic items to a
form that closely resembled the original English text. Some potentially important
differences were noted and are summarised in Figure 32. Item 4 asks about taking
medicine when travelling. The translators interpretation of this was take, as in
consume, and not take as in ones possession. The other differences were with item
8 where the used the words “inappropriate” in place of “very inconvenient” and “under
the obligation” in place of “feel stressed”, and Item 10 where he used the word

“uneasy” in place of “unhappy” and “sad” in place of “unhappy”.

Figure 32 Potentially important differences in the back-
translations of the Positive Control and the Arab

Pharmacist
ltem Differences

1 Pharmacist 1: Used the word “missed” for “forgot”

4 Positive Control & Pharmacists 1-3: Possible misunderstanding of “take” as in take

the medicine with you versus “take” as in consume the medicine

6.2 Pharmacist 1 & 3: Not specific to the “same meal every day”

8 The positive control and pharmacists used different words in place of “very

inconvenient” and “feel stressed”

Positive control: “inappropriate” and “felt that you are under the obligation”
Pharmacist 1: “inappropriate” and “felt that you are obliged”

Pharmacist 2: “not good” and “feeling that you are under pressure”

Pharmacist 3: “not suitable” and “felt with a sensation that you are forced”

10 The word “unhappy” was variously translated
Positive control: “uneasy” and “sad”
Pharmacist 1: “don’t feel happy” and “with sadness”
Pharmacist 2 “feel not satisfied”

Pharmacist 3: “inconvenienced” and “grieved”
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Arab pharmacists

Generally, the pharmacists were able to back translate each item to a form that was
true to the meaning of the original English form. Some potentially important
differences were noted and are described in Figure 32 above

Nurse verbal back translation

The Nurses were able to give an English verbal back translation for each item. The
nurse back translation results are presented separately from the pharmacist data as
the method used is not comparable and the data is intended to be complementary.

A key difference in the nurse back translation was noted if it failed to convey the key

point of the original English text. These are noted in Figure 33

Figure 33 Potentially important differences in the Nurse back

translations
Potentially important differences in the Nurse back translations

1 Nurses 3 & 4: Not specific to blood pressure medicine

3 Nurse 1: “you are feeling something is wrong” in place of “you felt worse”

Nurse 3: “you are not doing well with the medicine” in place of “you felt worse”

4 Nurses 1-3: Possible confusion about “take it with you” as opposed to take the
medicine (orally).

6.2 Nurses 1,3 & 4: Not specific to the “same meal every day”

8 The nurses used different words in place of “very inconvenient” and “feel stressed”
Nurse 1: “they are suffering” and “under pressure”
Nurse 2: “makes them depressed”
Nurse 3: “feel stress”

Nurse 4: “using this medicine is difficult because they do not want to feel
controlled”

10 The word “unhappy” was variously translated
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3.6.6. Discussion of translation validation

The translation and back translation of a question is not easy, especially with English
and Arabic, as the syntax for asking the question is quite different. Therefore, the
validation of the translation has focussed on the meaning of each item and has tried
to identify any incorrect translation and vagueness. In this way, any variation in the
response to the item between patients will be due to a difference in the patient’s
experience, not a variation in the interpretation of the question. The differences
highlighted in figures 32 and 33 have been termed “potentially important” as some of
them are probably explained by factors relating to the level of Arabic / English fluency
of the back translators and require closer study. As explained above, the pharmacist
and nurse back translations were intended to complement each other. Therefore, it
is those areas where both groups produced potentially important differences that

require the closest attention. This includes items 1, 4, 6.2, 8 and 10.

The nurses were not given any warning of the request to back-translate the self-
reporting measure and clearly found it a taxing exercise. It is important to remember
that at work, these nurses mainly communicate in Arabic and get little English
language practice, despite having trained largely in English. Therefore, It is
important to focus on their ability to back translate the meaning of each item and not

the exact words or syntax.

In item 1,there were minor differences seen in the back translations by both

pharmacist 1 and Nurses 1 and 2.

Item 1: Some people have difficulty remembering to take their medicines. Do you
ever forget to take a dose of your blood pressure medicine?

The pharmacist used the term “missed” instead of “forgot “; however, they had
already correctly identified that the question was about remembering to take
medicine and clearly took the term missed as referring to “missed” due to not
remembering. Nurses 3 and 4 did not explicitly refer to blood pressure medicines,
however, as their colleagues demonstrated, the question clearly refers to blood
pressure medication. These differences are not considered to indicate a significant

problem with the Arabic translation of the English original.

In item 4 there was a genuine misunderstanding regarding the “taking” of medicines

when travelling.

Item 4: When you travel or leave home, do you sometimes forget to bring along your

blood pressure medication?
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The English original refers to the taking of the medicines along with the person when
they travel. Some of the back translations have used “take” in place of “bring along”,
suggesting a minor misunderstanding. However, it was decided that this was due to
the ambiguity of the term “take” in both languages and that this difference did not

indicate a significant problem with the Arabic translation of the English original.
Item 8 has proven the most difficult question to translate.

Item 8: Some people find it very inconvenient to take their blood pressure medicine
every day. Do you ever feel stressed about having to follow your blood pressure

treatment?

The original English text provided by Professor Morisky used the word “hassled” in
place of “stressed”. This word was not familiar to most Arabic speaking colleagues
and there did not appear to be an Arabic translation. Therefore, before the
translation process started the word “hassled” was changed to “stressed”. However,
the difficulty has continued as there were several different back translations of the
words “very inconvenient” and “feel stressed”. This is partly explained due
alternative meanings of the Arabic word used for “inconvenient”. It is the correct
Arabic word, but has alternative meanings including “inappropriate” and this explains
the lack of precision in the back translations. Further discussions with the
pharmacists and nurses have indicated that they are all agreed on what the item is
asking; i.e. does the patient ever feel like they do not want to take their blood

pressure medicines?
Item 10, is not part of the original or modified Morisky self-reporting measure.

Item 10: Some people feel unhappy that they have to take medication every day for
their blood pressure e.g. some people are embarrassed or feel that it is a sign of
weakness. Do you ever feel unhappy that you have to take your blood pressure
tablets?

The translation of the word “unhappy” can be explained by important differences in
the two languages. Whereas, in English we routinely talk about the absence of
happiness, i.e. being unhappy, it is the nature of Arabs to describe a state of
sadness. It was felt that these differences did not to indicate a significant problem

with the Arabic translation of the English original.

In addition to the items where both pharmacists and nurses produced differences
during back translation, there were differences in the back translation of Iltem 3

among the nurses.
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Item 3: Have you ever cut back or stopped taking your blood pressure medicines

(without telling your doctor) because you felt worse when you took it?

Two nurses used alternative phrases for “you felt worse”. However, it was felt that
these did not significantly change the meaning of the question and it was felt that
these differences did not to indicate a significant problem with the Arabic translation

of the English original.

367, Conclusion

The back translation indicated that the meaning expressed in the English original had
been preserved in the Arabic translation of most items. For one of the items (item 4)
the translated item provided a less ambiguous question and therefore, this were
retained. One item (item 8) showed there to be some difficulty in translation of the
item. However, the original translation was retained, as the overall meaning it
conveyed appeared to be in the spirit of the original question

The translation of the English self-reporting measure has been performed
successfully. This has been verified through an informal review by doctors involved
with the study and through a formal process of back translation by Arab pharmacists
and nurses.

The next step in the validation of this self-reporting measure was to administer the
self-reporting measure among approximately 200 patients to determine the construct

validity and internal reliability of the measure.
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3.7 Development of a questionnaire regarding the doctors
perceptions of medication adherence in their patients

3.7.1. Background
In the absence of objective evidence, doctors frequently overestimate the level of

their patient's adherence to medication and other treatments.

There is little published work looking at what factors influence the doctor's
perceptions of medication adherence in patients treated for hypertension. Therefore,
it was decided to adapt the work of Goldberg et al*® with asthma patients, to study

this subject in doctor’s treating patients for hypertension in the UAE.

o S Questionnaire development

The asthma study of Goldman et al used a 5-item questionnaire of which only the
first item related to the doctor’'s perceptions of their patient's medication adherence
(Figure 34).

Figure 34 Original 5-item questionnaire used by Goldberg et al to

study doctor's perceptions of adherence in asthma

patients
How would you describe the patient's level of compliance?

Choose from: High Medium Low
How would you describe the:
Quality of communication and openness with the patient?
Level of patient knowledge?
Effectiveness of patient treatment?
Choose from: High Medium Low
Evaluate the medical situation of the patient

Choose from:
Very good Good Medium Bad Very bad

It was decided to use this basic format but to add three more items relating to
adherence to mirror the items in the patient self-reporting measure. Therefore, the
first three items are additional items and relate directly to the doctor’'s perceptions of
the patient's adherence using the same components of non-adherence used in the
original four-item Morisky self-reporting measure: forgetting, stopping because they

feel better, stopping because they feel worse.
The three questions asking about the medical treatment were retained.

The questionnaire was in English and was completed by the doctor after the patient

had left the consulting room.
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The structure and exact wording of the doctor's questionnaire was extensively
discussed with doctors at the first health centre prior to the pilot data collection.
From the original, concept version of the questionnaire, the version used for the pilot
data collection period was the 4" version to be presented to the physicians and is

shown below in Figure 35.
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Figure 35 Doctor’s questionnaire — Version 4 as used in Pilot Data Collection
After the consultation and after reviewing the file, please use this form to record your PERCEPTIONS

PLEASE DO NOT ASK THESE AS DIRECT QUESTIONS

1. Do you think that this patient ever forgets to take a dose of their blood pressure drugs? OYes O No
If yes, on how many days per WEEK?

<1 1 2 3 4 S5or

/ more

Circle your estimate AND
If yes, on how many days per MONTH?

S i 21341851 817107919 111]112] 13

2. Do you think that this patient sometimes stops taking their blood pressure drugs because [0 Yes [No
they feel better or because they feel that their blood pressure is under control?

3. Do you think that this patient sometimes stops taking their blood pressure drugs because 0O Yes [No
they feel worse, e.g. due to side effects?
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4. How do you rate the effectiveness of this patient’s current antihypertensive medication?
(Scale 1 to 3, tick box)

=)
S

e ‘ ‘ ‘ r—— i BN
5. How do you rate the communication and openness between you and this patient? %

(Scale 1 to 3, tick box) @
(=
D 1. Excellent [l2 D P %

: R = i e i Céé
6. How do you rate this patient’'s knowledge of their hypertension and of their antihypertensive S)
medication? =3
(Scale 1 to 3, tick box) %
[] 1. Excellent Ll2 [ Poor %o'

. How do you rate this patient’s risk of suffering a major cardiovascular event in the next 5 years'?

il

(Scale 1 = Low risk, to 3 = High Risk (tick box) G‘;@S
[J 1. Low risk 2 [] 3. High Risk %m
S
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The main evolutionary changes leading up to version 4 (above) arose from initial
attempts to have the doctors quantify the level of non-adherence in terms of the
number of days on which this happened. In the original version of the questionnaire,
the doctor was asked to provide quantitative estimates for four aspects of non-
adherence (see below). The doctors rejected this as too complex. As a
compromise, the 4™ version required the doctor to provide only one quantitative
estimate, that of the level of non-adherence due to forgetting to take the medication
(number of days). If the doctor felt that the patient did miss doses due to forgetting,
they were asked to record how often they thought this happened according to a six
point weekly scale and a 14-point monthly scale. The idea was that the two scales
overlapped and that this provided the doctor with a scale that went from almost daily

(5 or more times per week through to less than once per month).

The overlap provided a finer scale between 4 times a month, to 13 times a month
and would also provide some degree of cross-validation.

Item 1: the doctor is asked to estimate the level of adherence of the patient: High
(takes more than 80% of the doses as prescribed), medium (takes between 60 and
80% of the doses as prescribed) or low (takes less than 60% of doses as

prescribed).

Item 2: the doctor is asked if the patient ever forgets to take a dose of their blood

pressure drugs. The answer is Yes or No.

Item 3: the doctor is asked if the patients sometimes stops taking or reduces the
dose of their blood pressure drugs because they feel better or because they feel that

their blood pressure is under control. The answer is Yes or No.

Item 4: the doctor is asked if the patients sometimes stops taking or reduces the
dose of their blood pressure drugs because they feel worse, e.g. due to side effects.

The answer is Yes or No.

ltem 5: the doctor is asked to describe the effectiveness of the patient's current
antihypertensive medication: Good (Patient has reached their target blood pressure),
Partial (some reduction in the blood pressure since starting but not enough) or Poor

(no improvement in the blood pressure since starting the regime).

Item 6: the doctor is asked to rate the communication and openness between them
and the patient according to a three-point scale: Excellent, OK or Poor.

Item 7: the doctor is asked to rate the patient's knowledge of their hypertension and
of their blood pressure medication according to a three-point scale: Excellent, OK or

Poor.
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ltem 8: the doctor is asked to rate the patient's risk of suffering a major
cardiovascular event in the next 5 years according to a three-point scale: Unlikely,

Increased risk or Greatly increased risk.

Item 9: If the doctor does not consider the blood pressure to be controlled, the doctor
is asked to say why they think this is. They are given the options of Non-adherence,

Non-ideal drug regime or to give another reason.

Item 10: The doctor is asked a) if they had changed the blood pressure medication
at that consultation (Yes or No), and b) if “yes”, why was this? They were asked to
choose from “to improve control”, “because of side effects” or “other reason”.

It was with this version of the doctor questionnaire that was evaluated in the pilot

study.
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3.8 Pilot study. The Self-reported measure of medication
adherence and the Doctor’s perceptions of adherence.

3.8.1. Aims
The aims of the pilot study were to identify any problems with the recruitment
method, use of the questionnaire and to ensure that the required data could be

collected. It was estimated that 20-30 patients would be required for the pilot study.

9.8.2. Method

The pilot data collection was made at a MOH health centre close to the centre of Abu
Dhabi city. It had a majority expatriate clientele. The doctors are Arab; mainly
expatriates but there are some national interns who are studying for their Arab
medical board qualifications. In 2000, this health centre reported an average of
1,700 patient consultations per month of which 259 were patients treated for

hypertension.
The inclusion and exclusion criteria for the study are summarised in Figure 36.

The only exclusion criteria were if the patient had any disability that prevented them
from answering the patient questionnaire. Hypothetical examples of exclusion
criteria would be extreme deafness, or some mental incapacity that deprived them of

independent decision-making.
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Figure 36 A summary of the pilot study inclusion and exclusion criteria

Patient inclusion criteria

Registered with the health Centre for at least 3 months

Has a complete medical record (file) available at the health centre

Their hypertension is managed primarily at the health centre

Same antihypertensive drug regimen for last 2 months

Patient is aware of their diagnosis and can give the name of their high blood pressure
medicine(s)

Patient consents verbally to completing the self reporting measure

Patient exclusion criteria

Any disability that would prevent them answering the patient questionnaire

Verbal consent was considered to be satisfactory as there was minimal change to the
patient's normal consultation, perhaps some small delay while they were asked the
self-reporting measure questions in the pharmacy. The MOH Department of Curative

Medicines Ethics committee concurred with this view.
Three main pieces of data collected are:

e Patient Profile

e Doctor's perceptions

e Patient’s Self-Reported Adherence.

It was agreed that the data collection would be as shown in figure 42 below. The
decision to recruit a patient was taken by the doctor at the beginning of the
consultation. The doctor explained that we were making a survey of patients with
high blood pressure and how they take their tablets. As part of this survey, the
pharmacist would ask them a few short questions while they were waiting for their
tablets. If a patient consented to take part, the doctor attached a small red sticker to
the prescription and the cover of the medical record. The red sticker on the
prescription alerted the pharmacy to the arrival of a recruited patient and made it
easier to identify the prescriptions of these patients when checking the data provided
by the doctor. The red sticker on the cover of the medical record would help to

recognise the files of patients in the study at a future date.
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Figure 37 Pilot data collection plan following recruitment by the

doctor
Data collection

Stage of consultation

Collected by?

Patient profile During consultation with the doctor ~ Doctor &
Researcher

Doctors perceptions After consultation with doctor Doctor

Patient's Self- Reported While waiting for prescription to be Pharmacist

Adherence dispensed

History of treatment and Within 24 hours of the consultation =~ Researcher (MF)

last 3 BP readings

3.8.3. Patient profile

The patient profile was designed to ensure identification of the patient and to, record

the potentially relevant demographic and medical details. These are listed below .

Figure 38 Summary of recorded patient parameters
Parameter

Today's date

Is today's attendance a “Walk in” /
Appointment

File number

Height

Weight

Date of Birth

Sex

Health card number
Nationality

Family in the UAE for >6 month of year?
PO Box number
Home tel no.
Mobile phone no.
Years of education
Smoker?
Household income

Mother tongue

Second language

Date of last attendance

Was previous attendance a “Walk in” or
by appointment

First treated for HTN

BP at start of treatment

BP at today's attendance

Two previous BP measurements
Pulse at today's attendance
Current BP medication & start date
Previous BP medication

Number of BP drugs

Number of BP drug dose per day
Other medicines including OTC drugs
Number of non BP drugs per day

Number of doses of non-BP drugs per
day

Number of chronic diseases requiring
regular medication

List of other chronic diseases requiring
medication

163




This data was entered in to a Microsoft Excel 2000 spreadsheet and analysed using
both Excel and SPSS 10. A detailed description of each patient parameter is

presented in Annex 2.

3.84. Pilot of Self-reporting measure and Doctor’s perceptions
The self reported medication adherence measure was the one described above as
version 4. The doctor's perceptions were recorded using the questionnaire

developed above.

Before the start of the pilot data collection a meeting was held for all health centre
staff to introduce the study and the researcher (MF) and one to one meetings were
held between the researcher (MF) and the four doctors and the three pharmacists at
the health centre to further explain the patient profile, doctors questionnaire and self

reporting measure.

To help distinguish between the three different data collection forms, the patient
profile was printed on blue paper, the doctor's questionnaire on red paper and the

self-reporting measure on yellow paper.

Pilot data collection started 11" November 2000 and was scheduled to finish fifteen
days later on 25" November, which was the day before the start of the Holy month of
Ramadan, or when twenty patients data sets had been collected, whichever
happened first. Data was entered into a Microsoft Excel 2000® workbook.

3.8.5. Results

By the end of the fifteenth day (11 working days), 23 patients had been recruited. Out
of the 23 patients, one woman had been treated for only one month. The study
inclusion criteria require patients to be treated for at least two months so she was
excluded from hypertension and adherence analysis. This is summarised below.
Descriptive statistics are used but no inferential statistical tests were performed as

the sample was small and this was not an aim of this pilot study.

3.8.5.1. Pilot Patient Characteristics
Twenty-three (23) patients were recruited, sixteen (17) male and six (6) female. Two
of the patients (both women) were attending prearranged appointments; the rest had

walked in without appointment.

The age of five men and one woman could not be found. The average age of the
men was 52 (range 40-64, 5 not known). The average age of the women was 45

(range 38-55, 1 not known).
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The Body Mass Index (BMI, Body weight in Kg divided by the Height in metres
squared) was calculated. For men the average BMI was 28 (range 21-35) and for

women it was 32 (range 26-36).

There were ten different nationalities of patient in this pilot study (Table 1).

Table 1 Nationality of patient according to sex

Algerian 1 1 4%
Bangladeshi 2 2 9%
Egyptian 3 2 9 2%
Indian 6 6 26%
Jordanian 1 1 4%
Lebanese 1 1 4%
Filipino 1 1 4%
Somali 1 1 4%
Sudanese 3 1 4 %
UAE 1 1. &%
Total 17 6 23

The majority of the patients were Indian (n=6, 26%), Egyptian (n=5, 22%), and
Sudanese (n=4, 17%). Thirteen of the patients were native Arabic speakers (57%).
Fourteen (61%) of the patients reported English as their second language. Only one
patient was a UAE national. All patients had Arabic as a first language or English as

a second or third language.

Thirteen (57%) of patients, including all the women, live in the UAE with their families

for at least 6 months of the year.

Data on the educational level attained by each patient was available for 17 and is

summarised in Table 2).

Table 2 Educational level of the pilot data set (n=17
Sex None Primary Secondary Graduate Postgraduate Subtotal

M 0 1 2 3 4 10

2 0 1 2 0 4 7

The median income of the households was between Dh 4000 and Dh 8000.
Two of the men reported that they smoked. None of the women smoked.

The time since the last attendance at the City Health Centre ranged from 2 days to

31 days (n=15). The clinic attendance data was not available for eight patients.

3.85.2, Blood pressure data
Data to calculate the average blood pressure was available for twenty-one (21)
patients, fifteen (15) men and six (6) women. One patient (male) did not have

historical data available regarding the time of diagnosis of hypertension. This data is
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required for calculating blood pressure control and to ensure that treatment has
stabilized. Therefore, this patient could not be included when analysing the change in
blood pressure since the start of treatment. However, where practical, they have

been included for the evaluation of the pilot study.
For men, the median duration of treatment was 5.08 years (range 0.94-12.78) and for
women, the median duration was 3.85 (range 1.85-8.48).

The average blood pressure data for the pilot group as a whole is shown in Table 3,

below. .

Table 3 Blood pressure control among the pilot data set
Number

BP.
Control criteria at tslrpget % (n=22,)

<140/90 mmHg
and <130/85in 8 36%
diabetics

Five of the patients (n=23, 22%) were diagnosed as having type 2 diabetes (4 men, 1

4 (25%) | 4 (67%)

women), none of which met the criteria for blood pressure control.

3853 Medication Review
Medication data was available for all twenty-three patients (including the recently

diagnosed patient) and is summarised in Table 4.

Table 4 Number of patients on monotherapy and the drugs used
ACE Inhibitors  Beta blocker cCB

Captopril 1 Atenolol 2 Amlodipine | 1
Enalapril 2
Lisinopril 6
subtotal 9 subtotal 2 subtotal 1 |12 | Total |

Of the eleven patients taking two antihypertensive drugs eight patients were taking
an ACE inhibitor with a Beta-blocker, two were taking a Beta-blocker with a diuretic

and one was taking and ACE inhibitor with a diuretic.

Data on other drugs was available for twenty-three patients. Five of the twenty-three
patients (22%) were receiving medication for type 2 diabetes and four patients (17 %)
were taking NSAIDs regularly. Other regular medications included lipid lowering (1),
vitamins (2), dyspepsia medication (3), salbutamol inhaler (1), allopurinol (1), nitrates
(1) and diazepam (1).

3.8.54. Self-reporting measure

All twenty-three patients answered the ten-item self-reporting measure. A “yes”
answer indicates that they are admitting to a potentially non-adherent behaviour and

scores one. There are two exceptions to this. In items five and six, a “yes” answer
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indicates good compliance, i.e. they have taken their medication that day (or in the
preceding twenty-four hours) and they do have a routine to remind them of their need
to take medication. For analysis purposes, for these two items, a “no” answer is
scored as one, i.e. there is a possible adherence problem. If the response to
question one was “yes” then the patient had to give an estimate of the non-

adherence frequency; weekly (item 1w) and monthly (item 1w).

Twenty-one patients (91%) answered “yes” to at least one question showing that

91% of patients reported to behaviour that indicated non-adherence.

Table 5 Number of patients who indicated non-adherent behaviour

in response to each item
(n=23, *=see notes above)

Q1 Q2 Q3 Q4 Q5*Q6* Q7 Q8 Q9 Q10
A B B Rl R B

nYeS”

Item six; “Do you have a routine to help you to remember your blood pressure
medicines” was answered as “No” by eighteen patients (Equivalent to a “Yes” answer
to other questions). However, as this question showed such a low ability to
discriminate between the pilot patients it was excluded from further pilot data
analysis. Five items (items 3,5,8,9 & 10) were answered by less than 10% of the
patients. Items three, eight and ten were answered “yes” by only one patient each
and questions five and nine were answered “yes” by only two patients each.

In accordance with the original Morisky scale, one can create a scale of adherence
e.g. 0 = high, 1-4=medium adherence, >4=low adherence), a score of 1 is given for
each “yes” answer (table 6). The scale presented below was used for illustrative
purposes only as only a larger, validated sample could be relied upon to devise a
scale of adherence. Items 6 and 10 were excluded as 6 appeared to be unreliable at
this stage and item 10 was a supplementary question that was not a part of the

Morisky scale.
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Table 6 Distribution of the pilot study patients’ self-reported non-
adherence score: 8 item raw score after excluding item
six and ten (n=23

Patient Self ~ Number of

reported patients (%) Adherence
score Raw Score
0 19 57% 57% High
1 4 17%
[v)
§ 2 :.?152 34% | Medium
4 0 0%
5 1 4.4%
6 1 4.4% 9% Low
T 0 0%
23 | 100%
3:8!915; Pilot Doctor Questionnaire

Data was available for twenty-three patients but for two patients items four to seven
were not available. All twenty-three of the pilot patients were included in this analysis

as the aim was simply to study the ease and comprehensiveness data collection

The doctor’'s perceptions of the patient's adherence to medication were to be
determined from items 1-3. A “Yes” answer to one of questions 1-3 is assigned a

score of 1 (see below).
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Table 7 Number of “yes” responses to the three doctor items

Question text

Q1 Do you think that this patient ever forgets to takea 10
dose of their blood pressure drugs?

Q 2 Do you think that this patient sometimes stops 5
taking their blood pressure drugs?
Q 3 Do you think that this patient sometimes stops 6

taking their blood pressure drugs because they feel
worse, e.g. due to side effects

In all ten cases, the doctor answered “Yes” to question 1. In four cases this was the
only question answered “yes” and in five cases they answered “yes” to all three
questions. To create a scale of adherence (0 = high adherence, 3=low adherence), a
score of 1 was given for each “yes” answer. A “zero” score indicates that the doctor
answered “No” to each question and therefore, did not perceive an adherence
problem (Table 8).

Table 8 Distribution of the patient Non-adherence score as
assessed by the doctor (n=23
Dr.’s
assessment of
Adherence

Number of
patients

Dr score

0 13 o165 % High

1 4 17% . .

5 1 4% 21% | Medium

3 5 22% | 22% Low
23 | 100%

A comparison to the patient questionnaire data and the clinical data was not

performed for the pilot data.

The secondary questions, items 1w and 1m were not analysed at this stage.
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3.858. Pilot - Doctor’s clinical impressions

Following the consultation with the patient, the doctor was asked to give their clinical
impression of the patient and quality of their communication, items 4-7). Data was
available for twenty-one out of the twenty-three patients. The data omission was
be