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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:

• To develop an expert appreciation of medication adherence in 

hypertension as a result of performing a comprehensive review of the 

relevant literature

• 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

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

association between self-reported adherence and blood pressure control

• To study the doctor’s perceptions of medication adherence and the 

factors influencing their perceptions

• To compare the doctor’s perceptions of medication adherence with the 

patient’s self-reported adherence

• 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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Chapter contents

1.1 Summary
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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
1.2.1. 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 secondaryV

1.2.2. 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 prescribedV 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 AdKierence and Non-Adhierence
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 o f 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.

• Which of the above examples is worse for the patient?

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

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

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

• Is it more dangerous to miss the morning dose of the antihypertensive or 

the evening dose?

The answers v̂ îll 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.

1.4.1. 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 som e 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 m ake 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 remem ber 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 pemission 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.

1.5 Health Beliefs relating to medicines and adherence

1.5.1. 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:

• 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)

• 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

• The health belief model

• The theory of reasoned action

• Health value and self-efficacy

• Health locus of control

• Attribution theory

• Illness representation model

• Self regulatory model of illness

The more recently developed models such as the self-regulatory model of illness 

have moved away from a rigid viev̂  ̂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;

• Perceived efficacy

• Natural versus unnatural

• Addiction and dependence

• Anti-drug attitudes (general and disease specific)

• Balancing risks and benefits

• 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”.

1.5.2.2. 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 unnatural 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.

1.5.2.3. 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^®.

1.5.2.4. 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.

1.5.3. 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^® but 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

1.6.1. 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 anti hypertensive 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:

•  Self-reported adherence

• Lack of therapeutic response

• Doctor’s perceptions

• Attendance for follow-up appointments

•  Tablet counts

• Prescription re-fills

• Monitoring side effects of the drug

• Monitoring the concentration of the drug in urine or blood

• Measuring of the concentration of a marker in urine or blood

• 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 l<nown 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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1.6.3. 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
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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 w ere 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'*® , 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 mis!eading®\ 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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1.6.7. Prescription refills
Adlierence 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 1The 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.

s
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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 modem 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.

1.6.10. 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.

 ̂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

Cardiology; Digoxin, some anti-arrhythmlc drugs

Epilepsy: some anti-epileptic drugs.

Psychiatry; Lithium, carbamazepine, valproate

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 marl<er'* .̂ IVIonitoring 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.

1.6.11. Measuring the concentration of a marlcer 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______________________________

Direct questioning / Patient self- 
reporting 4 4 5 13

Lack of therapeutic response 3 5 5 13
Doctor’s perceptions 2 5 5 12
Attendance for follow-up 
appointments 3 3 3 9

Tablet counts 4 2 3 9
Prescription re-fills 3 3 3 9
Electronic monitoring 5 2 2 9
Monitoring side effects of the drug 1 3 2 6
Monitoring the concentration of the 
drug in urine or blood 4 0 1 5

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

*Author’s subjective rating on scale 
5=excellent

of 1-5 where 0 = Not available, 1=poor and

This comparison was used when studying the options for developing and 

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

1.8.1. 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.

• Patient factors

• Drug factors

• 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.

1.8.2. 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.

1.8.2.1. 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.
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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.

1.8.2.2. 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^^.

1.8.2.3. 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 

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?

52



However, it is not so straightforward, as lower adherence has been seen in more 

wealthy older patients (see belowl .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.

1.8.2.5. 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.

1.8.2.6. 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 aP, 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 patient^®. 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).

1.8.3.2. 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®^

1 d o s e / day 29 CO
> 14 35-97

2 d o ses / day 32 69“ 15 38-90

3 d o ses / day 13 65'" 16 40-91

4 d o ses / day 11 71“ 17 34-97

All regimens 85* 71 17 34-97

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

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

* Som e 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 M E M S d ata
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).

1.8.3.3. 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 

opposite®®'®°. Some of these discrepancies can be attributed to different 

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).

1.8.3.5. 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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1.8.4.3. 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

Patient factors
Male Gender Decrease Males more likely to miss and delay doses, 39% vs. 33% O.R 0.70 73

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

74

Age >60 years High adherence 
demonstrated

(SHEP) pilot study, 551 men and women over the age of 60 (mean age = 72 
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.

75

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

76

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

77

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

78

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

73

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

15
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Active (not retired) Decreased 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)

Active (not retired) Decreased Patients who were working were less adherent 43% vs. 29% 75

Higiier socio-economic 
status

Decreased Logistic regression model formed from self-reported adherence amongst 
785 older patients taking a variety of medicines. The type of medicine was 
not a component of the model.

80

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

48

Smoking Decrease 49% of smokers non-adherent vs. 34% of non-smokers 73

Higher psychological 
stress

Decrease Logistic regression model formed from self-reported adherence amongst 
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.

80

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

81

Anxiety Decreased 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 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).

79 ■ ■ ■
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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 
medicines independently

Increase 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

94

Fear of addiction Decreased A fear of addiction was voiced in many hypertensive patients who were non­
adherent

33

Fear of side-effects Decreased The fear of side-effects (not actual side-effects) has been reported to be 
more common in non-adherent patients in a wide range of disease states 
including hypertension

“̂(epilepsy)
^^(general)
^^(Hypertension)
^^(vaccination)

Patient associates HTN 
with symptoms

Decrease If a patient mentioned “symptoms” of hypertension in their first appointment 
then they were more likely to drop-out of treatment

72

Patient considers HTN to 
have a cyclical nature

Decrease Patients who considered hypertension to have a cyclical nature not a 
chronic nature were more likely to drop-out of treatment

Stronger internal locus of 
control

Increase Fifty, adult hypertensive patients. Adherence was assessed through self- 
report and pill-count ratio, percentage of kept medical appointments. 
Greater expectancy for internal control over health and hypertension was 
associated with higher adherence.

93 ...............

Greater knowledge about 
hypertension

Increase As above

Stronger intemal locus of 
control

Increase Among ambulatory hypertensive patients, the more internally oriented the 
patient, the greater the level of self-reported compliance behaviour.

102
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1 Drug Factors |
Early stage of treatment Decreased Non-adherence in the early stages of treatment was the strongest predictor 

of non-adherence at the 2 year follov/-up
Early stage of treatment Decreased Non-adherence more common in early stages of treatment, especially if “net 

barriers” were high.
77

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

" 7 3 ..................

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

103

Poly-pharmacy in the 
elderly

Decreased “Brown Bag” Prescription Evaluation Program (USA) 1 0 4 '

More than one 
antihypertensive

Increased Patients taking two antihypertensive drugs were more adherent than 
monotherapy patients 40% vs 31% O.R. 1.40 (1.14-1.72)

73 ■■ ■ ■

Number of daily doses per 
day, od vs. bd or tds

Increased A study of 179 patients taking medication for type 2 diabetes. Low dose 
marker and tablet counts found od and bd better than tds but little difference 
between the od and bd.

105

Number of daily doses od 
vs. bd vs. tds

Increase A study using electronic monitors in 105 patients receiving a single drug for 
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.

■84 '
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Factor Effect on Comment 
Adherence

Reference

Drug Factor& continued
Number of daily doses 
od vs. bd

Decreased Once daily compared with twice daily. 24 patients studied for an average of 
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.

106

Number of daily doses 
od vs. bd

Increase A study of 31 patients taking Isosorbide Mononitrate for angina. Those on a 
once daily formulation had half the rate of angina attacks

107

Number of daily doses 
od vs. bd

Inconclusive Data from a clinical trial comparing once daily amlodipine with twice daily 
diltiazem. No difference in total number of % doses taken but the 
adherence to the bd dosage was more erratic

108

Number of prescribed 
medications

Decreased HIV patients taking complex antiretroviral regimes 87

Number of prescribed 
medications

Increased Retrospective refill data and patient questionnaire in non-hospital patients 
taking statin or ACE inhibitor

90

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)

12
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1 Environmental factors |
Initial antihypertensive 
drug used

Continuation 
highest with 
ACE inhibitors

After 6 months, continuation with therapy was poor and differed according to 
the class of initial therapeutic agent highest for ACE inhibitors, lowest for 
diuretics.

'

lowest with 
diuretics,

After 12 months continuation with therapy was highest for Angiotensin 
receptor antagonists and lowest for diuretics.

86

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)

94

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

93

Quality of Physician- 
Patient relationship

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

Quality of Physician- 
Patient relationship

Increase Clinical outcomes including blood pressure control were consistently related 
to specific aspects of physician-patient communication

110

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.
92

Physician Job 
Dissatisfaction

Decreased Result of a 2 year longitudinal study
Dissatisfied doctors more likely to have non-adherent patients 91

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 

and even then, the improvement was modest^V Interventions to improve 

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.___________________

Patient factors
Gender Y N N
Age Y N Y
Active (not retired) Partly N Y
Higher socio-economic status Partly N Y
Smoking Y Y Y
Higher psychological stress Y N Y
Stressful life events Y N Y
Anxiety Y Y Y
Depression Y Y Y
Fear of addiction / side-effects Y Y Y
Patient links BP with symptoms or cyclical Y Y N
nature
Greater knowledge about hypertension Y Y Y
Stronger internal locus of control Y Y N
Drug Factors
Early stage of treatment N Y Y
Number of medications Partly Y Y
Poly-pharmacy in the elderly Partly Y Y
Number of daily doses per day Partly Y Y
Number of prescribed medications Partly Y Y
Cost of treatment Partly Y Y
Initial antihypertensive drug used N Y N
Diuretics N Y Y
Environmental factors j
Strong social support Y Y Y
Quality of Physician-Patient relationship Y Y Y
Primary care vs. hospital outpatient N N Y
Physician’s Job Dissatisfaction N Y Y
Busy Physician N Y Y
Non-specialist doctors N Y Y
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2.1 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
Rene 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

 ̂Adapted from 112. Hoe! 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 II (ATI) 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. Phannacogenomics 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 JNCVP'® and WHO-ISH 1999''®.
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Figure 9 Definitions and classification of hypertension by blood 
pressure levels mmHg.

Source JNCVP'^ and WHO-ISH^^®

Optimal <120 <80

Normal <130 <85

High Normal 1 3 0 -1 3 9 8 5 -8 9

Grade (Stage) 1 hypertension (mild) 1 4 0 -1 5 0 9 0 -9 9

Sub-group: Borderline 1 4 0 -1 4 9 9 0 -9 4

Grade (Stage) 2 hypertension (moderate) 1 6 0 -1 7 9 1 0 0 -1 0 9

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.

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.

2.3 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 DBF 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^^^. 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.

2.4 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" hypertens ionbut  research has not always confirmed the link to 

physician-measured blood pressure, and the term could be a misnomer. An 

alternative of “isolated office" hypertension has been proposed’ ®̂. However, the 

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” 

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^^^. The UAE has 

a majority (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
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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^^® 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 200

(caftlisc (Wood r««ist«ric«)

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 I I  is a potent vasoconstrictor and acts via receptors (Angiotensin 

sub-type 1, receptors; ATi) causing a rise in the blood pressure due to an 

increase in the peripheral resistance. Angiotensin I I  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 I I  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

O0c«5J5Of Cm adfenat ctwiifeit
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From Beevers et al 2001 

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.

2.6.3. 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 (lOOmmol 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.

2.6.3.1. 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 

lOOmmol per day), especially in elderly hypertensives but not for non­

hypertensive people''^®.

lOOmmol is the equivalent of 2.4g of sodium or 6g of sodium chloride
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The exact mechanism by which excessive sodium intal<e 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 DBF 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 Tria l 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 ETb) on the smooth muscle cells 

(implicated in pulmonary hypertension), and vasodilation via ETb 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 dam age 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 developm ent 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

1 kailifo««s-4ini(i ajrsias'n

I  E ndctoc'̂  dasisfBiS 
! re(a»a<si ?3-i5»r Ci!£ula6f>s ronin-af̂ iij

1 ftjJssS  na tfS a«« !te  tec)«<F

VaSOlSiat Q:t)W!<l

QrcwSvf«w«f

P»f )!oriexiiw

From Beevers et al 2001

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.

2.7.1. 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 IIOmmHg). 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 num ber of events in each  
diastolic blood pressure category, vertical lines show 95 per cent confidence intervals 
for estim ates of relative risk’^
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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 9/5mmHg in SBP I DBF across a whole 
population_______________________________

Country Deaths prevented
France 20,000
USA 51,000
Russia 184, 000
China 476,000
Adapted from Chalmers et al 1997'“'°

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

2.7.2. 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) 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 1989^®°

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, DBF 

<80mmHg) to 3.23 in isolated diastolic hypertension (IDH = DBF >100mmHg, 

SBF <120mmHg). The relative risk was 4.19 in people with isolated systolic 

hypertension (ISH = SBF >160mmHg, DBF <80mmHg) and 4.57 in those with a 

combined increase of both SBF and DBF. This risk gradient was evident in each 

of five age groups. For middle-aged and older persons, SBF related even more 

strongly to risk of CHD than DBF at every DBF level. Higher SBF results in 

greater CHD risk and curtailment of life expectancy.

2.7.3. 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 SBF and to obesity (determined by the body mass index)^® .̂
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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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2.7.4. 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

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^®®.

2.7.5. Renal disease
The renal dam age caused by hypertension is characterised by arteriosclerosis of 

the renal vasculature. In the early stages, there is glomerular hyperfiltration with 

intra-giomeruiar 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 dam age caused by diabetes mellitus, which affects up 

to 30%  of people with high blood pressure.

2.7.6. 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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2.7.7. Global impact of cardiovascular disease.
Cardiovascular disease causes 12 million deaths in the world each year̂ ®®.

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

For all individuals for stroke, coronary heart disease and non- 
cardiovascular disease for 1972-1995 (JNCVI)
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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 ratê ®®. 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 Europê ®®. 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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2.7.8. Hypertension defined according to the Cardiovascular Risk

A person’s risi< 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 
Cardiovascular Diseases

I. Used for risk
stratification

• Levels of systolic and diastolic 
blood pressure (Grade 1-3)

• Men > 55 years
• Women > 65 years
• Smoking

• Total cholesterol >6.5 mmol/L 
(250 mg/dL)

• Diabetes

• Family history of premature 
cardiovascular disease

II. Other factors adversely 
influencing prognosis

• Reduced HDL cholesterol
• Raised LDL cholesterol

• Microalbuminuria in diabetes
• Impaired glucose tolerance
• Obesity
• Sedentary lifestyle
• Raised fibrinogen
• High risk ethnic group

• High risk geographic region

Target Organ Damage

Left ventricular hypertrophy 
(ECG, echocardiogram or 
X-ray
Proteinuria and/or slight 
elevation of plasma 
creatinine concentration 
(1.2-2.0 mg/dL)
Ultrasound or X-ray 
evidence of atherosclerotic 
plaque (carotid, iliac and 
femoral arteries, aorta) 
Generalised or focal 
narrowing of the retinal 
arteries

Associated Clinical 
Conditions

Cerebrovascular disease
•  Ischaemic stroke
• Cerebral haemorrhage
• Transient ischaemic attack 
Heart disease
•  Myocardial infarction
• Angina
• Coronary revascularisation
• Congestive heart failure 
Renal disease
•  Diabetic nephropathy
• Renal failure (plasma 

creatinine conc. >2 mg/dL)
Vascular disease
•  Dissecting aneurysm
• Symptomatic arterial disease 
Advanced hypertensive 
retinopathy
•  Haemorrhages or exudates
•  papilloedema

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 & 

Disease l-iistory
Grade 1

(mild hypertension)

SBP 140-159 or 
DBP 90-99

Grade 2
(moderate hypertension)

SBP 160-179 or 
DBP 100-109

Grade 3
(severe hypertension)

SBP > 180 or 
DBP >110

I. no other risk 
factors LOW RISK

II. 1-2 risk factors

III. 3 or more risk 
factors or TOD^ or 
diabetes

IV. ACC“ V HIGH RISK V HIGH RISK V  HIGH RISK
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

^  TOD = Target Organ Damage (see above)

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.

2.8.1. 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 lil<ely 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.

2.8.1.1. 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 ‘Swhite 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 work̂ ®® 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.

2.8.2. 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 

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

in patients with suspected “white-coat hypertension”

a/so helpful in patients with:

apparent drug resistance (non-response)

hypotensive symptoms with antihypertensive medication

episodic hypertension

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 

to diagnose and monitor hypertensive p a t i e n t s T h e  extent to which direct costs 

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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2.8.3. 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.

2.8.4. 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^^®'^^®.

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.

2.9.1. Goals of treatment
The goals of treating patients with hypertension have been summarised as 

follows^®^

• Decrease the attendant cardiovascular risk from hypertension

• Decrease the attendant risk of co-existing cardiovascular factors

• 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.

2.9.2. 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 JNCVl” ®

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 lOOmmol 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 (CCS), Angiotensin II receptor 

antagonists (ANA) 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

Antihypertensive 
drug therapies

Mediterranean
diet

Antioxidants Vitamin E Alpha-blockers

Statin therapy Diabetes
management

Vitamin C & 
flavanoids

Short-acting calcium 
channel blockers

Smoking
cessation

Modest alcohol 
consumption

Garlic,
Potassium,
Calcium,
Magnesium

Beta-carotene
supplements

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 JNCVl” ® and Pignone et â ®̂

Angina Beta blockers or long acting CCB
Diabetes (type 1) with proteinuria ACE 1
Diabetes (type 2) ACE 1 or Beta blocker or Thiazide
Diabetes and Myocardial infarction ACE 1 and Beta blocker
Heart failure ACE 1, with or without Thiazide
Heart failure from Left ventricular ACE 1 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 1 (with systolic dysfunction)
Myocardial infarction and left ACE 1 and Beta blocker and
systolic dysfunction Thiazide
ACE 1 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 risk̂ ®̂ . 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

ACEI or CCB vs. thiazide +/- 

beta blocker

No difference

ACEI (Captopril) vs. thiazide +/- 

beta blocker

No difference except in diabetes C A p p p i« 5

CCB (Diltiazem) vs. thiazide +/- 

beta blocker

No difference NORDIL"*^*

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

stroke

INSIGHr*"'

ACEI vs. Beta blocker No difference UKPDS 39'®**

ACEI vs. CCB Reduced vascular events with 

ACEI in type 2 diabetics

FACET'**®

Alpha blocker (doxazosin) vs. 

thiazide (chlorthalidone)

Excess cardiovascular events, 

especially heart failure, with 

doxazosin

ALLHAT'®“

Thiazide (chlorthalidone) vs. 

ACEI (lisinopril) vs. CCB 

(amlodipine)

No difference in primary 

endpoint

ALLHAr®'

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 

patients with established heart failure^®  ̂ and it is expected that angiotensin 

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

with fewer side effects’®"* Furthermore, long-term negative effects are still 

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.

2.9.4. 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 witli 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 

“forgiving” drugŝ ®® 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 C an ad a^ \ 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

jS ie s J 9 9 5 ^ UK: 37,643 patients from database review of 1.2million patients

Persistence after 6 months vjas 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 ANA 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 infonnation recorded in the drugs database of the Local Health Unit for 7312 subjects

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 AHA, progressively lower with ACEI, beta- 

blockers, CCB’s and thiazides.
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study Country, Method & Finding

Gregoire,

2002 ^  205

Marentette,
200220®

Canada: A 3-month prospective cohort study through a networl< of 173 pharmacies to identify patients with hypertension who 

were newly prescribed mono-therapy with an AHA, 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, ANA), 60.2%  

(222/369, ACEI), and 69.6% (149/214, CCB). After adjustment, the odds of reporting a side effect compared with the ANA 

were significantly higher among patients treated with an ACEI (odds ratio = 1.78: 95% Cl, 1.02-3.12) or a CCB (odds ratio = 

2.65; 95% Cl, 1.47-4.78)

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. AIIA’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 AIIA’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 al̂ °® 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.I. 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.
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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

 ̂Biomednet www.bmn.com 
' Pubmed www.ncbi.nlm.nih.qov 

Medscape www. medseaoe.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

EndNote version 5 ©2001 ISI ResearchSoft, Berkeley, CA, 94710, USA, www.endnote.com
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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:

•  Previously validated in a similar population

• Shown to be relevant to blood pressure management

•  Simple to administer

•  Quick to administer

•  Easy to translate

•  Easy to analyse

3.5 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 “Morisl<y" 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 198^^

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 

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 0.84^°®
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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?

<1 1

2 People sometimes miss ta
5or more 1 8 10 11 12 13

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

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?

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 today?
6 Do you have a special routine or reminder system to help you to take your blood pressure medicines? (if “yes”, describe it)
7 When you feel like your blood pressure is under control, do you sometimes stop taking your medicine?
8 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?
9 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 -da /. The pilot measure also included an additional item (Item 10). The rationale behind these changes are 
explained above.
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3.5.1. 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 tliis study, tine 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.

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

patients in Arabic.

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

level education).

• 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

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.

3.6.4. 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 Englishi 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
1. Some people find difficulties in remembering their medicines. Did you ever missed a dose of your hypertensive drug?
2. Some people find difficulty in taking their medicines regularly. Are you facing the same and forget one dose of your blood

pressure medicine?
3. 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

1. Some people are getting difficulty to remember this medicine. Do you forget your Blood Pressure medicines?
2. Some people find difficulty to remember the medicine. Has this ever happened to you with your blood pressure

medicines?
3. Some people have difficulty to remember medicines. Are you one of these people?
4. Some people find difficulty to remember. Does this sometimes happen to you?
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Item 2

Original English Text
• 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?
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Item 3
Original English Text

• 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 anti hypertension 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?
Arab pharmacist back-translation

1. Do you sometimes forget to take the hypertension medicine when you are travelling and outside your house?
2. Did you forget sometimes to take your antihypertensive drug, especially when you are abroad or away from home?
3. Do you forget sometimes to take your blood pressure medicine while you are away from home or when you travel?

Nurse-Verbal back translation
1. When you are far away from your home do you take it?
2. If you are travelling far from your home do you forget to take your medicine?
3. You are forgetting to take your medicine when travelling or away from home?
4. 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

1. Did you receive your hypertensive drug today?
2. Did you take your medicine for hypertension today?
3. Did you take your blood pressure medicine today?_____________________

Nurse-Verbal back translation
1. Have you taken your hypertension medicine today?
2. Did you take your hypertension medicine today?
3. Have you taken it today?
4. 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 antihypertension 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 v\/ill 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 v\/hat you do to remember?______________

Nurse-Verbal back translation
1. Some people they follow a way to help them to remember. Do you do this?
2. How do you remember to take your medicines?
3. Some people have system to remember medicines. What are you doing?
4. Some people have a reminder to take their medicines. What do you do?
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Item 6.1

I do not have a special reminder
Original English Text

Positive control
I do not depend on any scheme for reminding myself__________________

Arab pharmacist back-translation
1. I do not rely on any method to remember
2. I don't follow any system
3. I do not rely on anyway___________________________________________

Nurse-Verbal back translation
1. No
2. No, I have no way
3. No I do not have a reminder
4. I do not use any way
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Item 6.2

Original English Text
I take it with the same meal each day_______________________________

Positive control
• 1 take it with the same meal every day

Arab pharmacist back-translation
1. 1 take it with meals

2. 1 take it daily with the same meal

3. 1 take it with meals every day

Nurse-Verbal back translation
1. With the meal

2. I take it with same meal everyday

3. I take it with meals

4. With the meals
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Item 6.3

I take it as I wake up / go to bed

Original English Text

Positive control
I take it before I sleep or when I wake up____________________________

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

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

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

Nurse-Verbal back translation
1. I take it when I wake up or go to my sleep

2. As I wake up or go to sleep

3. I take it when I get up or before sleep

4. When I 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
1. I tell my wife/husband to remind me

2. My wife or husband remind me

3. My husband / wife

4. My husband / wife reminds me
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Item 6.5

Original English Text

I take it at work

• 1 take it during work
Positive control

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

2. 1 take it wlien 1 am at work

3. 1 take it when 1 am at my work

1. 1 take it at my work / duty
Nurse-Verbal back translation

2. 1 take it at my work

3. At work

4. 1 take the medicine inside my work
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Item 6.6

Original English Text

Other reminder system__________________________________________

• Other options
Positive control

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

2. Any other reason

3. Another way

1. Other system
Nurse-Verbal back translation

2. 1 do not have a way

3. Another way to remind me

4. 1 have another way
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Item 7

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
1. Did you stop the medicines when you feel that your BP is OK?

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

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

4. 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-  
2. How difficult it is for you to remember your hypertensive treatment?

Same for all 3 pharmacists

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

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

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 refen'ing 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 Item 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.

3.6.7. 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.

3.7.2. 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 ef a/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 

PLEASE DO NOT ASK THESE AS DIRECT QUESTIONS

record your PERCEPTIONS

1. Do you think that this patient ever forgets to take a dose of their blood pressure drugs?
If yes,  on how many days per WEEK?

<1 1 2 3 4 5 or
more

□ Yes □ No
C s )

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

<1 1 2 3 4 5 6 7 8 9 10 11 12 13

I in2. Do you think that this patient sometimes stops taking their blood pressure drugs because 
_^he^Jee|_better_o£^ecaus£the^feeUhattheir_blood_£res^
3. Do you think that this patient sometimes stops taking their blood pressure drugs because 

they feel worse, e.g. due to side effects?

□ Yes □ No
CSB)

□ Yes □ No
(513)

g)
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4. How do you rate the effectiveness of this patient’s current antihypertensive medication? 
(Scale 1 to 3, tick box)

D  1. Excellent □  2 D  Poor

D  1. Excellent □  2 n  Poor

5. How do you rate the communication and openness between you and this patient? 
(Scale 1 to 3, tick box)

Cs)

(51̂
C = 0

6. How do you rate this patient’s knowledge of their hypertension and of their antihypertensive 
medication?
(Scale 1 to 3, tick box)

D  1. Excellent □  2 n  Poor (5LE)
□

7. How do you rate this patient’s risk of suffering a major cardiovascular event in the next 5 years? 
(Scale 1 = Low risk, to 3 = High Risk (tick box)

□  1. Low risk □  2 □  3. High Risk

C51B)
■=3

©
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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.

Item 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.

159



Item 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.

3.8.2. 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 

Sam e 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 w ere asked the 

self-reporting measure questions in the pharmacy. The M O H Departm ent of Curative 

Medicines Ethics committee concurred with this view.

Three main pieces of data collected are:

•  Patient Profile

•  Doctor’s perceptions

•  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 w e 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

Patient profile Durina consultation with the doctor Doctor & 
Researcher

Doctors perceptions After consultation with doctor Doctor
Patient's Self- Reported 
Adherence

While waiting for prescription to be 
dispensed

Pharmacist

History of treatment and 
last 3 BP readings

Within 24 hours of the consultation Researcher (MF)

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__________

Today's date Date of last attendance

Is today’s attendance a “Walk in” / Was previous attendance a “Walk in” or 
Appointment by appointment

File number First treated for HTN

Height BP at start of treatment

Weight BP at today’s attendance

Date of Birth Two previous BP measurements

Sex Pulse at today's attendance

Health card number Current BP medication & start date

Nationality Previous BP medication

Family in the UAE for >6 month of year? Number of BP drugs

PO Box number Number of BP drug dose per day

Home tel no. Other medicines including OTC drugs

Mobile phone no. Number of non BP drugs per day

Years of education 

Smoker?

Household income 

Mother tongue 

Second language

Number of doses of non-BP drugs per 
day

Number of chronic diseases requiring 
regular medication

List of other chronic diseases requiring 
medication
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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.

3.8.4. 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
1

Algerian 1 1 4%
Bangladeshi 2 2 9%
Egyptian 3 2 5 22%
Indian 6 6 26%
Jordanian 1 1 4%
Lebanese 1 1 4%
Filipino 1 1 4%
Somali 1 1 4%
Sudanese 3 1 4 17%
UAE 1 1 4%

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)__________

M 0 1 2 3 4 10

F 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.

3.8.5.2. 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

Male  
(%  of m)

Fem ale
( % o f f )

<140/90 mmHg 
and <130 /85  in 
diabetics

8 36% 4 (25% ) 4 (67% )

Five of the patients (n=23, 22%) were diagnosed as having type 2 diabetes (4 men, 1 

women), none of which met the criteria for blood pressure control.

3.8.5.3. 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

Captopril 1 Atenolol 2 Amlodipine 1
Enalapril 2
Lisinopril 6

subtotal 9 subtotal 2 subtotal 1 r i 2 i Total 1
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).

3.8.5.4. 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) I

| “Yes” 7 3 1 4 2* 18 3 1 2 1 1

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 tlie pilot study patients’ self-reported non­
adherence score: 8 item raw score after excluding item 
six and ten (n=23)_________________

0 13 57% 57% High
1 4 17%
2 3 13% 34% Medium
3 1 4.4%
4 0 0%
5 1 4.4%
6 1 4.4% 9% Low
7 0 0%

23 100%
Pilot Doctor Questi onnaire

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 
(n = ^

Q 1 Do you think that this patient ever forgets to take a 
dose of their blood pressure drugs?

10

Q 2 Do you think that this patient sometimes stops 
taking their blood pressure drugs?

5

Q 3 Do you think that this patient sometimes stops 
taking their blood pressure drugs because they feel 
worse, e.g. due to side effects

6

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 score Number of 
patients

Dr.’s 
assessment of 

Adherence
0 13 57% 57% High
1 4 17% 21% Medium
2 1 4%
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 1 w and 1 m were not analysed at this stage.
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3.8.5.6. Pilot - Doctor’s clinical impressions

Following the consultation with the patient, the doctor was asl<ed 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 

because two of the doctor's questionnaires had a page missing. The response to the 

clinical impressions items is shown below in Table 9.

Table 9 Doctors response to Items 4-7 for the pilot data set (n=21)

4. How do you rate the effectiveness 
of this patient’s current anti- 
hypertensive medication?

9 9 3

5. How do you rate the
communication and openness 
between you and this patient?

15 6 0

6. How do you rate this patient’s 
knowledge of their hypertension 
and of their antihypertensive 
medication?

6 12 3

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

7 9 5
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3.8.6. Discussion of the pilot stu dy
The aim of the pilot study was to identify any problems with the recruitment method, 

use of the questionnaire and to ensure that the required data could be collected. 

Each of these is discussed below.

This pilot study showed that the recruitment rate was lower than might be expected 

by the historical clinic data. The average attendance data had suggested one might 

expect around 130 hypertensive patients to attend the health centre in a 15-day 

period. The inclusion criteria are quite wi'de and therefore the recruitment of 23 

patients over a 15-day period is much lower than expected. Following discussion 

with the doctors, it was decided that this wa s due to a variety of factors. Firstly, the 

average clinic figures conceal a wide seasoinal variation with low attendance during 

the summer months (many people on vacation) and higher attendance pre summer 

as people get their “summer supplies” before travelling, often making more than one 

attendance. Secondly, the number of people who declined to participate was not 

known. Thirdly, if the doctor were busy then they would sometimes not ask the 

patient to participate. Therefore, it was decided that during future data collection, a 

number of steps had to be taken to improve the quality of data collection and these 

are listed in Figure 39 below

Figure 39 Improving the quality of patient recruitment_______
Steps taken after the pilot study to improve recruitment
Find a data collection method that wa s Hess intrusive on the doctor’s time 

Encourage doctors to collect data

Ensure that a record was kept of thos.e patients who declined to give consent 

Arrange for at least one other centre for data collection

3.8.6.1. Discussion of the Pilot Patient Profile
Most of the patient profile data could be collected from the medical record. The age 

of the patient was often only recorded as th*e year. This is a reflection of the poor 

availability of records from 50 years ago and the fact that in the practice of Islam, the 

celebration of birthdays is not encouraged. To ensure that this was recorded in the 

database in a consistent manner, a decisiion was taken that when only the year of 

birth (YY) was available, it was to be entered in to the database as 1®* July YY.

The doctors successfully completed the parts that required direct questioning of the 

patient such as location of family, education level, household income and language 

spoken. The data about walk-in consultatioins versus appointment soon ceased to be
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relevant as the plans to introduce an appointment system were abandoned for a 

variety of reasons.

3.8.6.2. Discussion of the Self-reporting measure
The pharmacists were able to deliver the self-reporting measure in Arabic or English. 

A review of the data and discussions with the pharmacists highlighted two problem 

areas.

Items 1w & 1m: Their inclusion was mainly for comparison with alternative 

quantitative methods of measuring adherence e.g. electronic monitors. The doctors 

commented throughout the pilot study that they found it very difficult to quantify their 

suspicions of non-adherence. The pharmacists reported that patients found the 

Likert scale for quantifying the frequency of non-adherence very difficult to use. The 

scale was far more complex than those used in other studies. In a study of 

adherence to asthma medication'*®, four categories were provided for patients unlike 

the six point weekly (“1w") and fourteen point monthly (“1m”) scales used in the pilot. 

Following further discussion with the doctors and pharmacists involved with the study 

it was felt that there were several problems with trying to quantify self-reported 

adherence, including;

It was not part of the previously validated Morisky scale

It would be difficult to ensure that these estimates would not in some way influence 

how the patient responded to subsequent items

It was difficult to find a simple descriptive phrase for a level of non-adherence 

equivalent to less than 20%, i.e. the level below which blood pressure control is 

considered achievable, e.g. 5 days out of 28.

Therefore, it was decided to not have any estimation of frequency in the self- 

reporting measure and to retain the simple dichotomous response (“Yes" or “No" for 

items 1-5.

Item 6: In the latest Morisky questionnaire a “No” answer to this question scores one, 

as it has been associated with a reduced likelihood of adherence. Although there 

had been no statistical item analysis, this item showed very little ability to 

discriminate between patients. The translation was not a problem so it was possible 

that the item was not being explained or presented properly to the patients. It was 

decided to explain this item carefully to the pharmacists presenting the question and 

to encourage them to ask patients to think carefully before answering a simple “I do 

not have a system", perhaps encouraging the use of “Other reminder system”.
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Meanwhile, item 6 would be kept in the measure, as it was a part of the amended 

Morisky measure.

3.8.6.3. Discussion of the Doctor Questionnaire
The attempt to get the doctor to make a quantitative estimate of adherence was 

unpopular with the doctors. The doctors said that this was very difficult to apply, and 

therefore, not something that was likely to have any specific value. This item was 

simplified and split into two questions; items 1 and 2 of version 6 of the final 

questionnaire (Figure 40 below).

Other, minor changes were made to four items asking the doctor about the patient's 

treatment (these are items 5-8 of the version 6). Each of these questions has three 

options and these were clarified by providing descriptions or explanations for each 

option.

Following the pilot study, it was decided to add three more items (Items 9, 10a & 10b, 

see version 6). These items were introduced to allow the doctor an opportunity to 

show that they recognized sub-optimal blood pressure control and had responded to 

it.

New Item 9: It is recognised that failure to control blood pressure may be due to a 

number of factors and that some contributing factors may worsen with time. 

Therefore, If the doctor said that the blood pressure was not controlled, the doctor 

was prompted to say why.

New items 10a and 10b: If the doctor changed the drug treatment at that

consultation, they were asked why they had made the change. This was added 

because it was felt that the study might prompt the doctor to review the blood 

pressure treatment. A change of treatment during the consultation is not an 

exclusion criteria and it would be useful to correlate the doctor’s motives to their 

overall perceptions of the patient and their treatment.

Following further discussions and minor redrafting. Version 6. was agreed and 

became the version preferred by the doctors. This is presented on the following 

pages (Figure 40)
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Figure 40Doctor’s questionnaire -  Version 6, Final
After the consultation and after reviewing the file, please use this form to record your PERCEPTIONS

1. Please give your estimate of this patient’s adherence to their blood pressure medication
High adherence

Takes more than 80% of the doses as prescribed □
Medium Adherence

Takes between 60 and 80% of the doses as prescribed □ tick one

Low Adherence
Takes less than 60% of doses as prescribed □

2. Do you think that this patient ever forgets to take a dose of their blood pressure drugs?
D  Yes D  No

3. Do vou think that this oatient sometimes stoos takino or reduces the dose of their blood pressure druas 
because they feel better or because they feel that their blood pressure is under control? D  Yes D  No

4. Do vou think that this oatient sometimes stoos takino or reduces the dose of their blood pressure druos 
because they feel worse, e.g. due to side effects? D  Yes D  No

" liiiipel
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5. How would you describe the effectiveness of this patient’s current antihypertensive medication? (tick one box)

D Good -Patient has reached their D Partial - Some reduction in the BP D Poor - No improvement in the BP 
target BP since starting but not enough since starting this regime

6. How do you rate the communication and openness between you and this patient? (tick one box)

D Excellent D  OK D  Poor

7. How do you rate this patient’s knowledge of their hypertension and of their BP medication? (tick one box)

D  Excellent D  OK D  Poor

8. After considering the patient’s age and sex, how do you rate this patient’s risk of suffering a major cardiovascular event in the next
5 years? (tick one box)

D  Unlikely D  Increased risk D  Greatly increased risk

9. If the patient’s BP is NOT controlled, what do you think is the main reason? (tick one box)

D Non-adherence D Non-ideal drug regime D Other reason e.g. worsening pathology

10. a) Have you changed the blood pressure regime today? (tick one box) D  Yes D  No
10. b) If “Yes”, why? (tick one box) □ To improve control □ Because of side effects □ Other reason
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3.9 Method Development and Pilot Study Conclusions
A self-reported adherence measure was developed, based upon a previously 

published instrument and following discussions among primary health doctors. This 

instrument was translated in to Arabic and the translation was found to have good 

validity when studied using a process of back-translation. In addition to an Arabic 

language self-reporting measure of adherence, a questionnaire was developed to 

record the doctor’s perception of medication adherence and other factors relating to 

the patient, their condition and their relationship with the doctor.

A pilot study was performed and showed that both the Arabic self-reporting measure 

and the doctor’s questionnaire can be easily administered in a normal clinical setting 

of a ministry of health centre. The pilot study had been a useful exercise for all those 

involved in the data collection and had identified several areas for refinement before 

full data collection.

3.10 Next steps
A top priority was to get approval from the Ministry of Health to use a second health 

centre for data collection to ensure a reasonable rate of recruitment. A  second 

centre would need more hypertensive patients and ideally, should have a higher 

proportion of UAE nationals attending the centre so to better reflect the target 

population of the Ministry of Health. However, it was not practical to operate two 

centres concurrently. None of the required changes reduced the validity of the data 

collected in this pilot study, with the possible exception of responses to item 6 of the 

self-reporting measure. Therefore, it was decided to include the pilot data in an 

analysis of the complete data unless statistics showed it to be too heterogeneous.

This pilot study had fulfilled the objectives and had identified a small number of 

important and unforeseen problems with the recruitment method and data collection. 

All of these problems could be easily rectified allowing the study to go into the next 

stage of full data collection.

The main experimental work is described in the following chapters.
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4. Concurrent validity of an Arabic I English self-reported 
measure of medication adherence

4.1 Aims and objectives
One aim of this PhD thesis was to devise and evaluate an Arabic / English instrument 

for the self-reporting of medication adherence in patients attending primary 

healthcare centres for the management of hypertension. The objectives of this part 

of the study were as follows:

• To use the method described above to collect self-reported medication 

adherence data for approximately 200 patients taking medication for high 

blood pressure at primary health care centres

• To perform factor analysis and determine the internal reliability of the self- 

reported data in order to determine the construct validity of the Arabic / 

English self-reporting measure

4.2 IVIethod
The study was performed in two Ministry of Health (MOH) health centres in Abu 

Dhabi city. The inclusion and exclusion criteria were the same as in the pilot study. 

One of the centres was the centre described in the pilot study and the second health 

centre was a UAE nationals-only health centre. At the first centre there was no 

change to the protocol beyond the pilot study. However, the second health centre 

was much more busy and included a busy dental and maternal and child health 

facility resulting in 11,346 attendances per month and with an estimated 500 adult 

hypertensives registered as receiving their hypertension care at the centre. The 

busier workload necessitated a review of the best method to collect the data at the 

second centre. The clinic staff were very keen to participate but they were 

concerned that the original data collection process could take too much time from the 

doctors and pharmacists, especially during the peak attendance periods. The 

solution was to make use of the time prior to the doctor’s consultation. There are no 

appointments, so patients join a queue. On arrival, the medical record is retrieved 

from the registration section and while they wait to see the doctor, the nurse 

measures the blood pressure, pulse, body weight etc. The standard of nursing staff 

is higher than average at the second health centre and there is a very efficient and 

highly motivated nurse in charge. Therefore, it was decided that at the second health 

centre, the nurse would be in a good position to gather the patient profile data, recruit 

the patient into the study and deliver the self-reported adherence measure. The 

nurse then attached a red sticker to the medical record folder and placed a blank 

copy of the doctor’s questionnaire in to the medical record to prompt the doctor to



complete their questionnaire after the consultation. Consequently, at the second 

health centre, the doctor had only to complete his questionnaire at the end of the 

consultation and pharmacy were not involved with the data collection. All the staff 

members at the second health centre were introduced to the study protocol and the 

nurses and doctors were coached individually about the correct way to complete the 

data collection.

It was estimated that approximately 200 patients would be required for the results to 

be statistically valid. This was based upon several rules of thumb when performing 

factor analysis and these are described in Annex 2. It was agreed with a statistician 

at the local medical faculty that 200 patients would be comfortably “mid-range" as 

well as practical, considering the uncertain rate of recruitment and that this would 

also leave some room to discard “outliers” later in the analysis.

Recruitment continued at the first centre after the pilot study following the end of the 

Holy month of Ramadan and the Eid festivities in January 2001 and continued at the 

first centre until mid April. At this point recruitment started at the second health 

centre and continued until June 2001, a time when many staff and patients are 

leaving for their summer vacation.

Data analysis

Data analysis was performed using SPSS (version 10) and Microsoft Excel 2000. 

Data was entered into an Excel spreadsheet as in the pilot study and imported in to 

SPSS 10 as required. The statistical analysis involved descriptive statistics for each 

item on the patient profile and each item of the self-reporting measure. Factor 

analysis in the form of Principal component analysis (PCA) was used to identify the 

dimensionality of the measure and the internal reliability of the adherence measure 

was calculated using the Cronbach alpha. The Cronbach alpha ranges from 0 (no 

internal reliability) to 1 (perfect internal reliability). A description of Internal reliability 

and Factor analysis is provided in Annex 5.

4.3 Results
A total of 203 patients were recruited to the study (22 from the pilot study, a further 

25 from the first centre and 156 patients from the second centre). The patient profile 

was recorded as described in the pilot study and is summarised below.

4.3.1. Self-reported adherence measure
A comparison of the response frequencies from the first health centre (47 patients) 

and second health centre (156 patients) is shown in Table 10, below. This table 

compares the percentage of patients who had responded to each item. Using the 

percentage response frequency makes it easier to compare the responses from the
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different sized populations. The table shows that most items were responded to with 

a “Yes” at least 9% of the time in the total population and in the population at the 

second health centre. When comparing the response frequencies of all 203 patients 

with the first and second health centre samples; at the first health centre, there 

appears to be a much lower response frequency to items 3, 8, 9 and 10, and a 

relatively low response to item 7. This was studied further to determine if it was a 

type 2 error arsing from the small sample.

Table 10 Percentage response frequency to the 10 item Arabic / English self- 

reporting measure

B
All 203 16 16 12 11 9 41 17 16 26 14

PHC1 47 20 ..... .. ........ 7 52 11 7 13

PHC2 156 15 17 15 11 10 38 19 19 30 17

PHe2r1 ... .... ........ mm 13 41 24 19 34 .........

PHC2r2 47 15 19 11 2 15 36 15 13 26 17

PHC2r3 47 15 .. ..... mm...1̂ 1- 13 30 21 17 32 mm..

To investigate further the influence of sample size upon the response frequency, 

Table 10 presents the response frequencies for three different random samples of 47 

patients selected from the second health centre sample of 156 patients (PHC2r 1-3). 

This selection was done using the data selection function in SPSS 10 (Tool bar; 

Data, Select cases. Random Sample of Cases and choosing 47 out of the “first” 156). 

This shows occasional, low response frequencies among the three random samples 

e.g. items-2, 4 and 10.
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4.3.2. Internal reliability and Principal component analysis (PCA) of
the Self reported adherence measure

Principal component analysis (explained in Annex 2) was used to determine the 

extent to which the 10 items measured a common construct or measured two or 

more clusters of variables that represent different dimensions of adherence.

The Cronbach alpha for all ten items was 0.67 showing a moderate internal 

consistency (recommended minimum is 0.6 but less than 0.8 is common in social 

science measures such as the self reported medication measure). In PCA, the KMO 

statistic is first used to predict if the sample is adequate and likely to factor well, see 

Table 11. The overall KMO statistic for the ten items was 0.74, comfortably above 

the 0.60 often considered the minimum for factor analysis to proceed. The KMO for 

item six was 0.475, the lowest in the set. The pilot study indicated that items 5 and 6 

might reduce the internal reliability of the self-reporting measure. The individual 

KMO statistic for these two items was among the lowest along with item 10. This 

indicates that these items are amongst the least likely to show strong correlations as 

part of an overall Principle Component Analysis.

Table 11 The KMO statistics for all ten items (n=203)

Overall 0.74

1 0.72

2 0.81

3 0.82

4 0.74

5 0.66

6 0.48

7 0.79

8 0.67

9 0.81

10 0.65

*Kaiser-Meyer-Olkin statistic
see Annex 2

As shown in Table 12 below, a PCA of the responses to all 10 items showed that 

there were three main factors (Eigenvalues greater than 1, i.e. a three-dimensional 

model:). These three factors accounted for 53.812% of the variation in response to 

the ten items while a further seven, minor factors (dimensions) explained the 

remaining variation.

180



Table 12 Total Variance shown by PCA of all ten items

1 3.047 30.468
2 1.250 12.497 42.965
3 1.085 10.847 53.812
4 0.976 9.758 63.570
5 0.859 8.595 72.164
6 0.755 7.554 79.718
7 0.614 6.143 85.861
8 0.545 5.454 91.315
9 0.469 4.695 96.009
10 0.399 3.991 100.000

In order to study the contribution of each item, the items were combined and studied 

in a stepwise manner to determine which combination gave the optimal internal 

consistency and reliability.

As shown in Table 13, each item showed a distinct correlation to a single factor. For 

dichotomous data, a factor loading is considered a strong correlation if it is 0.45 or 

greater. In this case, the strongest factor loading ranged from 0.495 (item 5, Factor 

1) to 0.818 (itemIO, Factor 2). Items 1,2,3,7 and 9 correlated most strongly with 

factor 1. Items 8 and 10 correlated most strongly with factor 2 and items 4 and 6 

correlated strongly with factor 3. Item one was unusual in that it also showed a 

moderate to weak correlation to factor 3; however, the loading of 0.441 for factor 3 is 

considered as “weak” when analysing dichotomous data and was therefore 

disregarded.
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Table 13 Principal Component Analysis of all 10 items showing the “factor loading” of each item to each 
factor

3 factors (dimensions)

Intentional

1

Lack

planning

1 Some people have difficulty remembering to take their medicines. Do you ever forget to take a 

dose of your blood pressure medicine?
0.080 0.441

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 medicines?
0.201

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?
0.128

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

medication?

0.283 0.316

ii|S  Did you take your blood pressure medicine today? I
■

-0.088 -0.246

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

medicines? (if “yes”, describe it)

-0.162 -0.227

7 When you feel like your blood pressure is under control, do you sometimes stop taking your I 
medicine? 1

0.040
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8 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?
0.140 -0.0027

9 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

0.367 -0.200

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?
0.067 0.0073

The shaded cells show the highest factor loading (correlation) for each item
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Table 14 Assigning a description to the 3 main factors

1 Forgetting & Intentional 1, 2, 3, 5, 7 and 9

2 Emotional stress 8 and 10

3 Lack of planning or organisation 4 and 6

It can be seen from Table 14 that there is a common theme to the questions that 

correlate most strongly to the same dimension.

The items that contribute most to the first factor (1,2,3,5,7 & 9), all address the non­

adherence arising from forgetfulness or intentional non-adherence. Items 8 and 10 

both address emotional stress as a cause of non-adherence and items 4 and 6 relate 

to non-adherence arising from a lack of planning or routine organisation in the way 

that the patient manages their medicines.

The effect of various combinations of items on the internal consistency and reliability 

of the scale was studied in a stepwise manner and is summarised in Table 15.

Step 1 Analysis of the complete 10 items produced a Cronbach alpha of 0.67, a 

KMO statistic of 0.74 but three factors with an Eigenvalue of more than 1. These 

three factors accounted for over 53% of the variation.

Step 2 The determination of the ideal combination of items started with those six 

items (1. 2, 3, 5, 7 and 9) that showed the strongest correlation to factor 1 

(forgetting and intentional non-adherence). When analysed alone, these six items 

had a Cronbach alpha of 0.70, a KMO statistic of 0.73 and provided two major 

factors (dimensions), which accounted for 50.86% of the variation. Item five was 

the weakest of these items (correlation was 0.495) and therefore, item five was 

omitted before reanalysis.

Step 3 Omitting item five increased the Cronbach alpha to 0.72 and reduced the 

number of factors to one, a single dimension accounting for 41.44% of the 

variation. Item five was rejected.

Step 4 Item 10, the strongest component of factor two (Emotional stress) was 

then added to the analysis. These six items (1, 2, 3, 7, 9 and 10) had a Cronbach 

alpha of 0.72 and produced a single factor accounting for 42.32% of the variation. 

Step 5 Item eight, was also a strong contributor to factor two and when this was 

substituted in place of item ten (analysis of items 1, 2, 3, 7, 8 and 9), the results 

were almost identical, with the same Cronbach alpha, a single factor but a slightly 

higher KMO statistic and slightly higher variance associated with the single factor.
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s te p  6 However, addition of item 10 and item 8 produced a two dimensional

model as might be expected due to the extra loading on factor two. Item ten was 

therefore rejected.

S tep  7 Item six was the strongest component of factor three (Lack of planning or

organisation) and was included in the analysis next. The Cronbach alpha for this 

set of items w as the lowest of all at 0.59 and It produced two factors, due partly to 

the strong factor loading for factor 3 and a negative factor loading of item 6 on 

factors 1 and 2. Item 6 was rejected.

S tep  8 Item 4 was the second component of factor 3 and this w as analysed

along with the two previous six-item scales. The best combination w as with items 

1 , 2 , 3 ,  7, 8, and 9. This seven-item scale produced a Cronbach alpha of 0.76 and 

a single factor accounting for almost 40% of the variation.
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Table 15 Determining the optimal internal consistency and reliability

1 10 All 10 items 0.67 0.74 3 10 53.81%

2 6 1.2, 3.5.  7 &  9 0.70 0.73 2 7 50.86%

3 5 1.2. 3 .7  &9 0.72 0.75 1 6 41.44%

4 6 1 . 2 . 3 . 7 . 9 &  10 0.72 0.78 1 6 42.32%

5 6 1.2. 3 , 7 . 9 & 8 0.72 0.79 1 6 42.62%

6 7 1.2. 3. 7.8.  9 & 10 0.74 0.76 2 7 55.97%

7 7 1.2. 3. 7, 9 & 8 & 6 0.59 0.78 2 7 52.57%

8
1.2. 3 . 7 . 9 &  1 0 & 4 0.74 0.79 1 7 39.04%



4.3.3. Result summary
As shown by internal reliability analysis and principal component analysis, the 

optimal combination of items in a self reported measure of adherence is shown 

above (shaded). It combines seven items (1,2,3,4,7,8 and 9) and relates three key 

types of non-adherent behaviour in to a single dimension with a high internal 

consistency, Cronbach Alpha of 0.76. Items 5, 6 and 10 were rejected from the scale 

used for the self-reporting measure of adherence but would be studied separately for 

the relationship to adherence.

The frequency distribution of the seven-item self reported adherence scores is shown 

in Table 16

Table 16 Distribution of the patient’s self-reported non-adherence 
measure after excluding questions 5,6 & 10 from the 
analysis_______________________________

0 106 (52.2
)

High 106 (52%)

1 39 (19.2
)

2 21 (10.3
)

Medium 87 (43%)

3 12 (5.9)
4 15 (7.4)
5 5 (2.5)
6 3 (1.5) Low 10 (5%)
7 2 (1.0)

203
studying the relationship of the adherence score to the blood pressure control can 

further assess the concurrent validity of this adherence measure. This is shown in 

Table 17 and figure 47 below.

4.3.4. Quality assessment of blood pressure data
The quality of the blood pressure data was studied to identify the extent of the 

measurement error due to systematic error, terminal digit preference and observer 

bias. Three blood pressure measurements were available for most patients and for 

86 patients: three more were available from the follow-up period. The data was also 

evaluated to identify any differences between the two health centres. This data is 

presented in Annex 4. There was no evidence of any major systematic error. There 

was a strong preference for recording blood pressures that ended in zero. Overall, 

around 91% of all systolic pressure measurements ended with a zero and around 5%
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ended with a five. For diastolic pressure readings, around 82% of readings ended 

with a zero and 11% ended with a five. There was little difference between the two 

health centres in the terminal preference of systolic measurements. However, at 

health centre 1, the incidence of diastolic pressure records ending in a zero was 

somewhat lower that at health centre 2, at around 76%. Although high, the rate of 

terminal digit preference was comparable with that reported in international studies. 

Analysis of observer bias suggested that it was not common but that up to seven 

percent of patients were misreported as not being hypertensive.

4.3.5. Relationship of Self-Reported Medication Adherence to Blood
Pressure

Among the 203 patients, 40% of patients had reached target blood pressure; 

however, 52% of those patients scoring zero on the seven-item scale (high 

adherence) had reached target blood pressure compared with 30% of those scoring 

between one and four and 10% of those scoring five or more (Table 17). The 

difference in blood pressure control between the high, medium and low groups was 

highly significant {p»0.001  Chi square = 12.584, 2df, one-tailed) and therefore 

showed a strong association between self-reported adherence and blood pressure 

control (figure 47).

Table 17 Number of patients reaching target blood pressure 
according to
JNCVI at different levels of Self reported adherence 
(n=203)_______________________________________

0 51 48.1% 55 51.9% High 
55* (52%)

........ 28 7 1 M 11 28.2% Medium. . . 2' 
3

17 81.0% 
7 58.3%

4 19.0%
5 41.7% (30%)

Medium 
to Low4 ■: 9 60,0% 6 40.0%

5 4 80.0% 1 20.0% Low
1*

{10%)

{28%)
6 3 100% 0
7 2 100% 0

1 Total with target BP 82 40%
*p>>0.001,2df
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Figure 41 Percent reaching target blood pressure controi by self- 
reported adherence (n=203)

O 80% 1..................................................................................
m 70%
I ,  60%

fl> 0 % ------------------------1-----------------------1----------------------- i
Low(n=10) Medium IHigh (n=106) 

(n=87) 

Self-reported adherence

Analysis of the 202 patients for whom at least 3 months blood pressure data was 

available showed that both the average systolic and diastolic blood pressure was 

significantly correlated to the score on the self-reported adherence scale Table 18.

Table 18 Correlation of blood pressure with the Self-reported 
Adherence Scale Score

Spearman’s 1 tailed
n

Rho significance (p)

SBP 0.111 0.018* 202

DBP 0.232 0.0004** 202

d. SBP 0.185 0.006** 184

d. DBP 0.076 0.153 ns 184

SBP & DBP: Systolic (SBP) and Diastolic (DBP) blood pressure.
The average of the last 3 clinic measurements 

d. SBP & d. DBP: The change in systolic (d. SBP) and diastolic 
(d. DBP) pressure 

* = significant at >0.05; ** = significant at >0.01; 

ns = not significant

Data on the change in the blood pressure since the start of drug treatment was 

available for 184 patients. The correlation between the self-reported adherence 

scale score and the change in the systolic blood pressure was significant. However,
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the change in the diastolic blood pressure was not significantly correlated with the 

score.

This is illustrated by a scatter plot of diastolic blood pressure versus score is shown 

Figure 42 below. The SPSS “sunflower” notation is used whereby each point is 

portrayed as a single point e.g. ^ or as a “sunflower” in which the number of “petals" 

indicates the number of cases represented by the at point, e.g. H  would represent 4 

case points and 0 many case points.

Figure 42 Scatter plot to show Diastolic Blood Pressure by Self- 
reported Adherence Scale Score_____________

1 1 0 -

o

A

A
Q

Mean = 87.7 mmHg 
n = 202

Self-reported Adherence Scale Score

4.4 Discussion
Both samples (health centres 1 and 2) were representative of the type of patient 

attending at the PHC centres in terms of age, sex and medication. The patient 

demographics were typical for the health centre profile but it is worth noting that the 

first centre had a higher proportion of males attending but this was expected and 

reflects the predominantly male expatriate work force, whereas the second health 

centre was a “nationals only” health centre. Therefore, the two most likely 

differences between the two health centres were patient gender and nationality. 

Neither of these has been shown to influence the validity of self-reported adherence. 

During the design of the method, it was assumed that there is no intrinsic difference 

between the nationals and non-nationals (Arab and Non-Arab) in terms of their 

answers to the self-reporting scale. However, table 10 suggested that the response 

frequencies could be different at centre one compared with centre two, especially for
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items 3, 8, 9 and 10. Tliese differences are most likely to be due to the smaller 

sample size at centre one. Annex 5 describes the importance of having an adequate 

sample size when studying responses to a scale using reliability and factor analysis. 

The minimum sample for a scale such as this would be 50; therefore, the sample 

from health centre one is smaller than one needs if one was to study it in isolation. 

The response frequencies of the three smaller (n=47), random samples drawn from 

the second centre also showed that with small samples, unusually low response 

frequencies can be found when compared with larger samples. This was a major 

reason behind the decision to combine the two populations for the purpose of 

developing a self-reported adherence scale and performing internal reliability and 

factor analysis. The pilot self-reporting scale had included two supplementary items 

for item 1. These were disregarded in the initial, validation study

The original four-item “l\^orisky” self-reporting scale was one-dimensional and the 

subsequent nine-item Morisky scale is reported to be one-dimensional. In this study, 

variation in response to a ten-item scale could be explained according to three 

factors. This is also described as a “three dimensional model”. This means that the 

variance in the responses to the questions is distributed according to three major 

factors. For the scale to be used as a specific and sensitive scale of adherence, the 

overall variance in response should be due to a single factor with an Eigenvalue of 

one or greater (see Annex 5), and be related, in a linear fashion, to the level of 

medication adherence. As shown in Table 14, one can relate the three factors to 

behavioural traits. These are in accordance with Morisky’s initial model but forgetting 

and intentional non-adherence is combined. All three traits are important contributory 

causes of non-adherence. Through a step-wise process of iteration, items were 

omitted and combined from the ten-item scale until the variation in responses was 

attributable to a single factor. This process has been criticised by Pratt et al who 

compared different self-reporting scales in people with HIV infection Their main 

concern is that by eliminating items until a single dominant factor is achieved, one 

weakens the model and chooses to overlook the importance of individual traits that 

lead to adherence, or non-adherence. Among the concerns of Pratt et al was that a 

one-dimensional self-reporting scale might have a reduced sensitivity because it 

combines facets of intentional and non-intentional non-adherent behaviour. In 

addition, Pratt et al found that in patients taking complex anti-retroviral drug 

regimens, some patient characteristics were more closely related to some traits than 

others. However, these concerns also highlight the importance of validating self- 

reporting scales in specific patient groups. The criticism of Pratt et al goes on to
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make some assumptions that are not well supported in the literature. The scales 

studied in the Pratt study included the original four-item Morisky scale and a scale 

developed among patients with end stage renal disease^’ \  While both of these 

scales have been used in populations with a variety of chronic diseases, few are as 

complex and critical as adherence to the modern anti-retroviral therapy that they 

studied. Perhaps more important is the assumption that the level of non-adherence 

and the behavioural trait leading to non-adherence remain constant. On the contrary, 

early work and subsequent work using electronic monitoring has reported that 

adherence varies with time and that there is not a specific “non-adherent” 

personality^^^. Adherence is a dynamic characteristic that reflects the patient’s health 

beliefs; therefore, both the extent and nature of non-adherence may vary over time. 

Furthermore, the distinction between intentional and non-intentional adherence has 

little clinical relevance except in terms of how one may try to improve it. Forgetting 

may be considered non-intentional, but it is also a reflection of the relative 

importance of taking medication in that patients’ life. One is less likely to forget tasks 

and commitments that are personally important. As the patient gets the opportunity 

to admit to one or more of the most common non-adherent traits, their response 

reflects those that they identify most closely with at that time, or in the recent past. 

The time frame is not exact but patients will naturally have a recall bias towards 

recent events. This is not a problem and may enhance the accuracy of the report as 

research into self-reported adherence in HIV patients has shown that self-reporting 

adherence to HIV regimen is most accurate when it relates to the previous one 

month^^ .̂ Therefore, while identifying specific traits may help to select the most 

appropriate strategy for improving adherence in an individual, any one of those traits 

will reduce adherence and reduce the chances of reaching target blood pressure.

The selection of breakpoints on the scale, demarcating high adherence from medium 

or low adherence was done in the spirit of the original Morisky scale and reflected a 

similar distribution of adherence as reported in many large adherence study 

populations involving hypertension. The scale breakpoints would need to be re­

evaluated if more items were included in the scale, as this would increase the 

likelihood of higher scores. The same breakpoints were studied during the pilot 

study, where eight items were used, but this was on to give an indication of the way 

the scale would be used. The correlation with achieving target blood pressure was 

striking. The observation that 52% of those reporting high adherence had achieved 

target blood pressure is a strong reminder of the “rule of halves” whereby numerous 

studies in hypertension has found that in the general population, only half of those

192



taking antihypertensive therapy v\/ill achieve their target blood pressure. Patients 

reporting medium or low adherence were almost twice as likely to be above their 

target blood pressure and therefore be at significantly increased risk of target organ 

damage due to sustained hypertension. Figure 47 implies a linear relationship 

between the reported adherence and blood pressure control in this population, but 

this may over simplify the level of blood pressure control in the medium range of 

adherence scores. As shown in Table 17, for scores of one to four, the percentage 

reaching target blood pressure varied between 19% and 41.7%; however, this is 

probably due to the decreasing number of patients with each score exaggerating the 

level of control when expressed as a percentage.

The concurrent validity of the self-reported adherence scale was further emphasized 

by the positive correlation between the average systolic and diastolic blood pressure, 

the scale score as well as the change in systolic blood pressure and scale score. 

The lack of correlation between adherence scale score and the change in the 

diastolic blood pressure is probably due both to the smaller absolute change in the 

diastolic blood pressure and the smaller sample size (n=184 instead of 202) arising 

from incomplete data for starting blood pressure for some patients, i.e. a type 2 error.

4.5 Conclusion

A seven-item Arabic / English scale for self-reported adherence was developed. The 

reliability and internal reliability of this scale was well within acceptable limits for an 

instrument of this kind.

The patient’s score on the self-reporting scale correlated with the change in systolic 

blood pressure, diastolic blood pressure and the change in systolic blood pressure 

since the start of drug treatment. Those categorized as having high adherence were 

twice as likely to have reached their target blood pressure than patients who had 

reported medium or low adherence.

The statistical validity is only part of the concurrent validity. An important challenge 

for this self-reporting scale is whether the scale correlates with future blood pressure 

control (predictive validity) or whether the scale helps to improve the doctor’s 

chances of identifying non-adherent patients. These are addressed in Chapters 5 

and 6 respectively.
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5. Predictive validity of an Arabic I English self-reported 
measure of medication adherence

Chapter contents

5.1 Introduction

5.2 Aim

5.3 Selection of the follow-up period

5.4 Selection of the follow-up sample

5.5 Method

5.6 Results

5.7 Discussion
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5.1 Introduction
The original Morisky four-item scale was a very inefficient predictor of blood pressure 

control over a 42-month period. The authors attributed this to the high proportion of 

medium adherence scores and the lack of blood pressure data for the “drop-put” 

patients. However, in that study the self-reported adherence was not reassessed 

and changes to antihypertensive medication prior to follow-up were not taken in to 

account. The predictive validity can be assessed by means of following-up the group 

to compare the reaching of the target blood pressure with the original self-reported 

adherence. If the Arabic self-reported adherence measure has predictive validity one 

would expect that those subjects reporting a higher adherence in the first study would 

continue to have better blood pressure control than those who reported medium or 

low adherence. In this follow-up, by repeating the self-reported adherence measure 

it was possible to see how adherence changes with time and see how much of the 

improvement in blood pressure control is explained by changes in the drug regimen.

5.2 Aim
The aim of the follow-up study was to determine if the self-report of adherence was 

reproducible and to study the concurrent and predictive validity of the self-reported 

adherence with respect to achieving the target blood pressure and changes to the 

blood pressure medication regimen.

5.3 Selection of the follow-up period
A three and a half-year follow-up period as reported by Morisky et al was impractical 

within the scope of this PhD thesis. It was decided to perform a follow-up after at 

least six months from the beginning of data collection at the second health centre. At 

that point, a period of eight weeks was available for data collection that was not 

interrupted by public and religious holidays.

5.4 Selection of the follow-up sample
A follow-up of the exact same population was not possible. After May 2001, the 

expatriates had effectively been excluded form the primary health care system 

because of the introduction of a Ministry of Health ban on providing medicines to 

expatriate outpatients. Therefore, the follow-up would be of a sample of the UAE 

nationals from the second health centre.

Based upon the recruitment rate during the original study, a follow-up period of 

around 6 weeks was expected to capture 80%-90% of the original population from 

the second health centre, approximately 125-140 patients.
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5.5 Method
Patients from the initial study were identified during routine attendance at the health 

centre and asked by the nurse to provide a self-report of adherence using the self- 

reporting measure. They were able to identify patients from the original study by a 

red sticker that had been affixed to the medical record during that study. The nurse, 

as in the original study, completed the patient data collection and this included a 

record of the patient’s previous blood pressure recordings. To determine if the 

patient had reached their target blood pressure, the average of these three readings 

was compared with the JNCVI maximum blood pressure target (as in the original 

data collection). Nurses were asked to keep a record of those patients who declined 

to participate in the follow-up study. The self-reported medication adherence 

assessment was performed and a score calculated using the seven-item scale 

described above in chapter 4. The main researcher (MF) reviewed the medical 

record to identify any changes to the patients’ condition or situation. There was no 

data collected by the doctor in the follow-up study.

5.6 Results
The follow-up data collection was scheduled to be between Saturday, 29'^ December 

2001 and Wednesday, 12'*’ February 2002 (seven working weeks plus two days; 37 

working days). At the end of this period, 86 patients had consented to participate in a 

repeat of the self-reported adherence assessment. The recruitment rate is shown in 

Table 19.
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Table 19 Recruitment rate in the Follow-up period compared with 
the original data collection at the second health centre.

1
Week 1 28 4*

Week 2 23 28

W eeks 29 12

Week 4 16 13

Week 5 14 14

Week 6 18 12

W eek? 6 3

W eeks 9 Etd A! /Sujha
W p p k  Q 'inarked the

. end of
Week 10 7 follow-up

Total 156 86
‘ Only 2 working days in follow-up

5.6.1. Validity of tlie follow-up sample
To determine if the follow-up sample was representative of the initial 156 patients at 

the second health centre, the characteristics were compared; including age, gender. 

Body Mass Index (BMI), Appointment Gap, those reaching the target blood pressure, 

the median blood pressure and the proportion who were diabetic (Table 20).

Table 20 Comparison of the two samples (values are for that 
characteristic during the INITIAL data collection)

Age, mean (s.d) 52 (± 8.9) n=197 53 (± 10)
Male (%total) 90 (58%) 51 (60%)
BMI (m ean  ±s .d .) 31 ± 6.5 32 ± 6
Appointment Gap (n, % < 35 days) 122 (61%) 50 (58%)
Reaching target BP (%totai) 82 (40%) 34 (40%)
Median SBP ±s.d. 140.0 ± 17 141.4 ± 14
Mean DBF ±s.d. 88± 10 86.7 ± 7.8
Diabetic (% total) 61 (30%) 26 (30%)
Antihypertensive treatment (%)

Monotherapy 62% 62%
Dual therapy 33% 33%
Three or more drugs 5% 6%
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A review of tlie above parameters shows that the follow-up sample was highly 

representative of the initial sample used to validate the self-reporting measure.

The time between the two data collection periods varied between 5.8 months and 9.1 

months, the average follow-up period being 7.6 months.

5.6.2. Validity of the blood pressure recordings

The validity of the blood pressure data is presented in Annex 4. The zero terminal 

digit preference in the follow-up study was slightly higher than seen at the second 

health centre during the initial study.

5.6.3. Follow-up Self reported adherence

A comparison of the self reported adherence in the follow-up sample compared with 

the initial study population is shown in Table 21.

Table 21 A comparison of the self-reported adherence (SRA) in the 
follow-up sample compared with the initial study 
population_______________________________________

Low 5% (4) 5% (4) 5% (10)

Medium 40% (34) 44% (38) 43% (87)

High 56% (48) 51% (44) 53% (105)

(n=86) (n=86) (n=202)

When the self-reported adherence measure was repeated at follow-up the proportion 

reporting high adherence increased to 56% (+4 subjects) and the number reporting 

medium adherence decreased from 44% to 40% (-4 subjects). Although the overall 

change appeared quite modest, it is the net result of significant intra-patient changes 

(see Table 22). Out of the 86 patients, forty one percent CUi) of those initially 

reporting medium to low adherence reported high adherence at follow-up while thirty 

percent (̂ /̂4 4 ) of those initially reporting high adherence, reported medium to low 

adherence at follow-up.
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Table 22 Self reported adherence (SRA) in initial study versus follow-up for 86 

subjects

SFRA in follow-up study 

Med-low High

25 17 42

13 31 44

Total 38 48 86
Chi square = 7.381, p > 0.01, two-tailed

For the validation of this scale it is important to determine, if these changes in self- 

reported adherence are associated with changes in therapeutic effect of the anti­

hypertensive drugs i.e. the reaching of target blood pressure. If this is the case, then 

these large changes in the self-reported adherence emphasise the dynamic nature of 

adherence over the medium term, in this case, an average of seven and a half 

months.

5.6.4. Relationship of the initial self-reported adherence score to the
attainment of target blood pressure at follow-up

The relationship between the self-reported adherence during the initial study and the

reaching of target blood pressure at the initial data collection and at follow-up is

shown below.

Figure 43 Attainment of target blood pressure according to the 
initial self-reported adherence (SRA)
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This chart shows the overall net increase in blood pressure control at follow-up and 

that this effect was seen at all levels of self-reported adherence with no particular
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difference seen in the level of control seen at follow-up in those who reported high 

adherence compared to those who reported medium or low adherence.

The relationship between the self-reported adherence and the reaching of target 

blood pressure at the initial data collection and at follow-up is shown in more detail 

below. The 86 patients studied at follow-up are compared with the entire sample of 

202 UAE national patients studied at the two health centres. In the initial study, the 

overall percentage that had reached their target blood pressure was 40% in the total 

group and 40% in the sample who were later studied in the follow-up. When 

reassessed at follow-up, this was higher at 51 % {not significant).

Table 23 Self reported adherence and the proportion reaching
target blood pressure

Number who reported that level of adherence and 
(% of that adherence group who reached target BP)im
Low 4 (50%)

38
4 (25%)

42
10 (10%)

97

Medium 34 (29%)
(32%)

38 (29%)
(29%)

j
87 (30%)

(28%)

High 48 (67%*) 44 (50%) 105 (51%)
Total 1 86 (51%**) 86 (40%) 202 (40%)
* X^= 0.105 not sianificant. calculated on raw data, not oercentaae 
** X^= 1.900 not sianificant. calculated on raw data, not percentaae

At follow-up. of those reporting high adherence, 67% has reached their target blood 

pressure. When combining the low and medium adherence groups the percentage 

of patients reaching target blood pressure was slightly higher than in the initial study 

at 32% {neither were significant using a Chi square test). Any percentage 

differences seen in the low adherence group are exaggerated and attributable to the 

low number of subjects involved.

In summary, an improvement was seen in the rate of treatment success between the 

initial study and at follow-up. This was mainly due to the group reporting high 

adherence, among which, at follow-up, 67% had reached their target blood pressure. 

However, this did not reach statistical significance.

5.6.5. Sensitivity and specificity of tlie Self-reported adherence in
relation to attaining target blood pressure

The predictive value of this self-reporting scale can be estimated by calculating the

sensitivity and specificity. This can be calculated using the data presented in Table

24. Using only the high adherence scores reported in the initial study, the predictive
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value (PV+), when positive (showing high adherence), was 0.57. This indicates at 

follow-up around 40% of patients failed to remain at or attain the target blood 

pressure despite having reported high adherence in the initial study.

Table 24 Sensitivity and specificity of the self-reporting scale

Predicted to have 
Medium-Low adherence 24 18 42

Predicted to have 
high adherence 18 26 44

Total 42 44 86

Sensitivity
Specificity
PV+
PV-
PV

57.1%
59.1%
0.57
0.59
0.58

24/42 = 0.571 
26/44 = 0.591 
24/(24+18)=0.57 
26/ (18+26)=0.59 
(24+26)/86 = 0.58

The predictive value if negative (PV-), that is using only the reports of medium to low 

adherence, was 0.59, i.e. at follow-up, around 40% of patients attained the target 

blood pressure despite reporting low to medium adherence in the initial study. The 

sensitivity and specificity of the measure were 57.1% and 59.1% respectively.

The data presented in Table 27 and Table 26 presents a detailed picture of the 

changes in self-reported adherence and how they relate to the control of blood 

pressure. Thirty-four (40%)of the patients had changed their adherence report at 

follow-up. Of these changed reports, 20 were reporting a higher level of adherence 

at follow-up and 14 were reporting lower adherence at follow-up.
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Table 25 Comparison of adherence and blood pressure data 
________ between the initial and follow-up studies_________
Self reported Adherence 

and the reaching of 
^ ta rg e tB P (N O ^es ) High Medium Low Grand

Total
No Yes Sub Total No Yes Sub Total No Yes Sub Total

No 10 8 18 3 3 1 1 22niyri
Yes 13 13 4 4 8 1 1 22

Sub total 10 21 31 7 4 11 1 1 44
Medium No 6 5 11 14 1 15 1 1 27

Yes 6 6 2 3 5 11
Sub total 6 11 17 16 4 20 1 1 38

Low No 1 1 2 1 1 3
Yes 1 1 1

Sub total 1 2 3 1 1 4
Grand Total 16 32 48 24 10 34 2 2 4 86

In the initial study there were 44 patients who reported high adherence; however, at 

the follow-up study eleven of these had changed their reports to medium adherence 

and two had changed their report to low adherence. Of the 31 who continued to 

report high adherence, 21(68%) had attained the target blood pressure at follow-up, 

including eight patients who had not initially been at target blood pressure. Only four 

(9%) of the 44 patients who had initially reported high adherence had lost control of 

their blood pressure at follow-up and each one was reporting a lower level of 

adherence.

There were 38 patients who initially reported medium adherence; at the follow-up 17 

reported high adherence and one reported a drop in adherence. Of the patients 

whose adherence had increased, eleven (65%) had reached target blood pressure 

including five who had not been under control at the initial study. Of the twenty 

patients who continued to report medium adherence, there was a net loss of blood 

pressure control with one patient gaining control and two losing control. The two 

patients who reported lower adherence did not achieve the target blood pressure.

Out of the four patients who initially reported low adherence, three reported medium 

adherence at follow-up. Two of these patients had reached the target blood pressure 

at follow-up, including one patient who had initially been above the target pressure.

As shown in Table 26, among the 52 subjects who reported the same level of 

adherence, the blood pressure control improved in 15% The 20 subjects

who reported an increase in their adherence saw target blood pressure achieved in 

30% (®/2o) of cases. In the 14 subjects who reported a decreased adherence, the 

target blood pressure was achieved in 29% less patients (‘’/14) than at the initial study.
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Table 26 Summary of the changes in adherence and blood
pressure control at follow-up (numbers of subjects)

Gained Lost Unchanged
Net BP 

Change
Total

Unchanged 10 2 40 +8(15%) 52

Increased 6 0 14 +6 (30%) 20

Decreased 0 4 10 -4 (-29%) 14

Total 16 6 64 86

lationship between the blood pressure, adherence and regime changes at

follow-up is shown in Table 27 and Figure 44. A regime change was classified as the 

addition, discontinuation or substitution to the antihypertensive drug regimen 

prescribed at the initial study. Twenty nine percent of the subjects had a 

regime change during the follow-up period. Antihypertensive regime changes since 

the initial study was more common in patients with medium to low adherence at 

follow-up. However, this did not reach statistical significance Table 27.

Table 27 Association of regime change with non-adherence

12 13 25
36 25 61
48 38 86

= 0.483 not significant 
As shown in Figure 44, while regime change was most common in those who had not

reached the target blood pressure (43%, within this group, regime change was

equally likely among those reporting high or medium-low adherence.
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Figure 44 Relationship of Blood pressure, adherence and regime changes at follow-up

% Figures are the percentage of a! that adherence sub-set; e.g. 46% of Non-adherent, Non controlled patients C l̂^o)

Adherent 
n = 32

Non-Adherent 
n = 12

Adherent 
n = 16

Non-Adherent 
n = 26

BP NOT at target 
n=42

BP at target 
n=44

No Rx change 
n = l l

No Rx change 
n = 10

Rx changed 
n = 6 

3 8 % *

Rx changed 
n = 12 

4 6 % *

No Rx change 
n=26

No Rx change 
n = 14

Rx changed 
n = l  
9%

Rx changed 
n = 6 
19%

Follow-up 
86 subjects

* not significantly different (Chi square)
Key
BP at target The average of the last three readings according to JNCVI criteria. The third pressure reading was the blood pressure

measured at the follow-up appointment
Adherent Self reported High adherence (scale score = 0)
Non-adherent Self reported medium or low adherence (scale score >0)
Rx change The addition, discontinuation or substitution to the antihypertensive regimen that was prescribed at the initial study. Dose

changes were not included.

204



Prescription changes since the initial study were 2.7 times more common in those who were  

not at target blood pressure (43%, ^%2) compared with those who had achieved target blood 

pressure (16%. ^ Iaa)-

Table 28 Association of prescription change since the initial study and 
achieving target blood pressure at follow-up

I
7 18 61

37 24 25

44 42 86

= 6.3176, p> 0.05, two tailed

5.7 Discussion
The key aspects of the follow-up study for discussions are:

5.7.1 Validity of the follow-up sample,

5 .7.2 Predictive validity of the self-reported adherence

5.7.3 Changes in self-reported adherence in relation to attaining target blood pressure.

5.7.4 The relative effects of changes in self reported adherence and changes in blood

pressure medication upon blood pressure control.

5.7.1. Validity of the follow-up sample
The number of subjects involved in the follow-up was less than anticipated but adequate. As 

with the initial study, the recruitment pattern at follow up showed a sharp drop after week  

three and four, as by then, many of the patients had already visited the health centre within 

the previous month. The main reason for the lower number of subjects is most likely to be 

the slow start to recruitment by the nurses (Table 20) in the first week. However, there are 

other possible causes.

In the follow-up study, the nurses did not keep an exact record of those patients who did not 

consent to repeat their self-reported adherence. The lack of a database of patient visits to 

the health centre means that only a search of each hypertensive file could have determined if 

the reduced recruitment reflected “drop-outs” from treatment /  attendance or inefficient 

recruitment at the start of the follow-up. These two factors m ake it difficult to determine 

whether the lower number of patients reflected a reduced consent rate, a seasonal decrease 

in attendance or patients dropping out of treatment.

Dropout from treatment with cardiovascular drugs in general and antihypertensive drugs in 

particular is a common problem (2.9.5 above). While this cannot be ruled out, as shown in 

Table 20, the follow-up group was very similar to the initial study group at the second health 

centre. In addition to basic demographic characteristics, blood pressure control, adherence
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and clinic attendance were all similar and therefore, treatment dropouts were unlikely to be 

the main cause of reduced recruitment.

As discussed in annex 6, the terminal digit preference for zero in the blood pressure readings 

used to calculate the “current” blood pressure at follow-up was marginally higher; however, 

this does not undermine the validity of the data. Furthermore, there was no evidence of 

observer bias in the follow-up data.

5.7.2. Predictive validity of the self-reported adherence
In the 6-9 month follow-up performed in this study, the seven-item Arabic / English self- 

reporting scale was an inefficient predictor of blood pressure control. Improvements in blood 

pressure were seen in patients who reported all levels of adherence in the initial study. This 

was only partly similar to Morisky's original report using a four-item scale in 290 patients. 

Morisky found that after an average of 42 months, the original 4-item scale was an inefficient 

predictor of blood pressure control. The scale had a predictive value of 0.69 (sensitivity 81%, 

specificity 44%) when using only the high and low adherence reports. Combining the low 

and medium results reduced the predictive value of the scale down to 0.60, similar to the 

UAE study. In addition, as in the UAE study, the level of “control” (reaching target blood 

pressure) was higher for each adherence group. However, unlike the UAE study, Morisky’s 

subjects who initially reported high adherence showed a 21% increase in the attainment of 

target blood pressure compared with only a 5% improvement in those reporting low or 

medium adherence. Seventy five percent of those initially reporting high adherence had 

attained their target blood pressure compared with 47% who had reported low or medium 

adherence. This was not consistent with the UAE study and may be due to differences in the 

context of the two studies.

The comparison of this study with the Morisky follow-up is fair but not exact. Not only was 

Morisky’s cohort of 290 patients larger and therefore statistically more robust, but also it was 

from an original sample of 400. A prior analysis of the 110 (28%) dropouts reported them to 

have no demographic differences but they had lower adherence scores and more elevated 

blood pressure^^"*. Therefore, the recruitment of 290 patients for follow up may have 

unintentionally selected a more adherent sample. Furthermore, the Morisky cohort had been 

involved in an educational intervention to promote adherence. Although it was almost three 

years earlier, perhaps the adherent patients had preferentially benefited from the 

inten/ention.

Although the assessment of predictive validity was an important part of comparing the Arabic 

/ English instrument to a widely used instrument, the failure to show predictive validity should 

not be surprising. A key assumption in the assessment of predictive validity is that the 

adherence remains constant over time. There is very little evidence to support the concept
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of predictive validity of adherence measures. Most psychological models used to explain 

adherence support the idea that adherence will vary with time as the patient’s experiences 

and concerns change. This was underlined in this study by the significant intra-patient 

variation in self-reported adherence over the seven-month follow-up period and is discussed 

below.

5.7.3. Changes in self-reported adherence
At follow-up, 40% of patients reported a different level of adherence 6-9 months after their 

first report. These were clearly not random changes in the self-reported adherence. Strong 

concurrent validity was demonstrated by both the strong association between these 

increases and decreases in reported adherence and the increased and decreased rates of 

attaining target blood pressure. Subjects who reported high adherence at follow-up were 

more than twice as likely (67% vs. 31%) to have reached or exceeded their target blood 

pressure than those reporting medium or low adherence.

The results of studies looking at adherence over time have been inconsistent. The “Medical 

Outcomes Study” examined medication adherence over a two year period in 1198 subjects 

with a chronic disease^®. The study used the health belief model to fashion a measure of 

adherence. None adherence at the initial study was the strongest predictor of non­

adherence after two years. This was widely interpreted as evidence that early interventions 

to improve adherence will have long-term benefits. While this would be true for those people 

with very low adherence (any deterioration would be withdrawal from therapy), it does not 

provide any clues about the majority of patients.

Predictive validity promotes the idea that non-adherent behaviour, once identified, will 

characterise future adherence and future benefit from drug therapy. On the contrary, as 

discussed in 1.8.2 above, early work and subsequent work using electronic monitoring has 

reported that adherence varies with time^^^ and that there is not a specific “non-adherent” 

personality. Several social cognition models support the idea that adherence is a dynamic 

characteristic that reflects the patient’s health beliefs and experiences and that the result of 

those beliefs will depend upon the patient’s circumstances and experiences. Therefore, that 

the type of non-adherent behaviour and the degree of non-adherence may vary over time.

Only one of the original eleven subjects initially reporting low adherence, reported low 

adherence at follow-up. This reduction in the number of reports of low adherence could have 

been due to a reduction in the number of frivolously negative responses. However, more 

than half of these patients had now attained target blood pressure, suggesting that this was a 

real increase in adherence and that they were deriving greater benefit from a real increase in 

the adherence to their prescribed medication.

207



In self-reporting, the patient will invariably have a recall bias and will be reporting their 

perceptions and recollections from the recent past. Item two of the scale referred specifically 

to the preceding two weeks but the other items did not refer to any time frame. Research 

into self-reported adherence in HIV patients has shown that self-reporting adherence to HIV 

regimen is most accurate when it relates to the previous one month

For most of the follow-up patients (over 70%), the preceding month had been the Hijri month 

of Ramadan, a time when the structure of the day and especially, meal times are 

ceremoniously assigned to certain hours and minutes of the day and this may help to 

improve adherence to once and twice daily medication. Ramadan is also a period of 

contemplation and reflection and this may have focussed the attention of these subjects 

upon their need to adhere to both the medication and the diet and life-style changes 

recommended to them. This would have the effect of optimising the adherence (reducing the 

number of low adherers) and enhancing the response to the drug therapy (increasing the 

number of subjects who attained target blood pressure). Both phenomena were seen. While 

this remains speculative, this could be a fruitful area for future research.

5.7.4. Relative influence of adherence and medication changes upon blood
pressure control

Prescription changes could have been one of the factors accounting for better blood 

pressure control in the adherent patients. It was important to determine how much of the 

improvement in blood pressure control could be attributed to changes in the anti­

hypertensive drug regimens. Although changes in hypertensive drug regimen are common, 

most changes occur within the first 12 months of treatment with up to half the patients 

stopping their medication within the first six months^®. In this study, only 4% of the patients 

had been treated for hypertension for less than one year, (median 5.16 years, ± s.d.4.67) so 

one would expect changes to be infrequent. In the time between the initial study and the 

follow up, 29% (2®/86) had changes made to their regime. A change was defined as the 

discontinuation or initiation of an anti-hypertensive drug.

During the initial study, prior changes to the antihypertensive regime were noted but these 

changes were not limited to the previous 6-9 months. Since the start of drug treatment for 

their hypertension, regime changes had been made in 28% of subjects. The importance of 

this data had not been appreciated at the time of designing the initial study. While a rigorous 

comparison cannot be made between these two figures, the frequency of change in the 

drugs leading up to the follow-up appears to be similar to that seen prior to the initial study 

except that it was over a relatively short time. This compared well with data from the 

“TOMES” study^^® in which 28% of patients treated for mild hypertension stopped their initial 

treatment within four years compared with 41 % of those who received a placebo.
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Dose changes were not included in the review of regimen change, as they were considered 

least likely to have a significant impact upon the medium to long-term adherence. A dose- 

increase could lead to, dose-dependent side effects and this may lead to stopping that drug 

or reverting to the lower dose. In this study, dose increases were not common and most 

frequently involved ACE inhibitors. The most common side effects that could lead to 

discontinuation of an ACE inhibitor are cough and hypotension. The former is not specifically 

dose-dependent and the latter is mainly a problem in patients with heart failure. Heart failure 

was rare in this population and dose increases to an established ACE inhibitor regime are 

not associated with significant hypotension. It was also recognised that another possible 

cause of reduced adherence in the short-term could be if the dose increase required the 

patient to take more tablets. While the health centres do not have a wide range of dose 

forms in the pharmacy, evidence suggests that it the number of dose intervals that is related 

to non-adherence rather than the number of tablets taken® .̂

It was clear that changes to the prescribed regimen were strongly associated with reports of 

medium or low adherence at follow-up and with subjects who were not reaching target blood 

pressure. In most cases the reason for discontinuation were not noted in the medical record. 

The association could be both causal and incidental. Side effects to medicines early in their 

use are an important cause of early discontinuation. Adherence may also be reduced while 

a patient adapts to a new regimen. However, neither of these factors are very likely in this 

study as most patients had been taking blood pressure medication for more than a year and 

in cases of addition or substitution of a drug the dose frequency of the new drug was 

invariably the same as the regime it replaced, so there is little practical disruption. A more 

likely explanation for the association of regime change and blood pressure control is that the 

doctor is identifying lack of response to the drug or side effects from the drug, i.e. they are 

changing the regimen without addressing the issue of adherence. Among the eighteen 

subjects whose blood pressure was not initially controlled and whose prescription had 

changed, twelve had reported medium to low adherence.

Also of interest is the small group of twelve patients (14%) who were achieving their target 

blood pressure despite reporting medium or low adherence. This was also seen in 10% of 

the original sample. It highlights the potential for medication to be reduced or discontinued in 

a small number of patients due to the hypertension responding to non-drug interventions or 

alleviation of the causes of the hypertension or the initial diagnosis being incorrect. Other 

possible factors affecting the prescription changes include changes forced upon the doctor 

due to stock shortages at the pharmacy and changes in response to intensive marketing of 

newer medicines. While occasional shortages do occur, they are relatively uncommon at the 

follow-up health centre and would be expected to affect all types of patients equally.

209



Changes of medication in response to intensive pharmaceutical marketing are less likely due 

to the operation of a restrictive formulary. As expected, prescription changes were more 

likely in the non-responders than in those who had reached the target blood pressure. One 

would hope that prescription changes would be targeted at those who were not responding to 

medication despite their adherence to the regimen. This was not the case as there was no 

significant difference between the two groups and a trend towards a higher incidence of 

change among the non-adherers.
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5.8 Conclusions
At the follow-up study, changes in the self-reported adherence were common and seen in 

40% of patients. Consequently, the self-reported adherence in the initial study was an 

inefficient predictor of blood pressure control during the follow-up study period (low predictive 

validity)

Concurrent validity remained high with those subjects reporting high adherence at follow up 

being twice as likely to have reached their target blood pressure. Furthermore, a decrease in 

self-reported adherence always resulted in decreased or unchanged blood pressure control 

and an increase in self-reported adherence always resulted in increased or unchanged blood 

pressure control.

Regime changes since the initial study were associated with failure to reach the target blood 

pressure at the initial study

While regime changes were common in those not reaching target blood pressure, within this 

group, changes were made equally often in adherent and non-adherent subjects
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6. Doctor’s perspective of medication adherence
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6.1 Background
Over twenty-five years ago it was shown that without assistance from other indicators of 

adherence, doctors will correctly identify low adherence in around half of their patients and 

that around three quarters of their predictions about adherence are wrong^^®. While many 

assume that this is because patients are not completely honest discussing adherence with 

their doctors, it is not clear if this is true or if the doctor is influenced by factors unrelated to 

adherence or because the degree and causes of adherence change with time. An 

instrument that was able to improve upon the doctor’s intuition about adherence would be a 

valuable addition to the management of hypertension.

6.2 Aims
To identify factors influencing the doctors clinical judgement of medication adherence and to 

compare the doctors impressions with the patient's self reported adherence using the seven- 

item Arabic self-reporting measure.

6.3 Method
This study was performed simultaneously with the earlier study of the concurrent validity of 

the self-reporting measure. As patients were recruited in to the study at two health centres 

the doctor was asked to record their perceptions of the patients medication adherence and 

other characteristics using a questionnaire described in chapter 4. The doctor completed 

their questionnaire after the patient had left the consulting room and without knowing the 

result of the self-reported adherence. The doctor’s evaluation was compared with the 

patient's self reported adherence and the attainment of target blood pressure at the initial 

study. These comparisons are performed using Crosstab analysis and the Gamma statistic 

in SPSS 10 is used to determine if the two-way tables are showing a significant difference.
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6.4 Results
There were eight doctors involved at the two health centres. Complete responses were 

available for 198 consultations'-. The doctor’s estimate of adherence was related to the 

achievement of the target blood pressure (according to JNCVI). The doctor’s evaluation of 

different aspects of the medical situation of each patient was compared with the doctor’s 

adherence estimate and patient self-reported adherence.

As can be seen in Table 29 and Table 33, the doctors estimated adherence to be high 

(taking more than 80% of doses) in 141 (71 %) of patients while 103 (52%) patients were self- 

reporting high adherence. Although around half of the doctors’ estimates were accurate, the 

large number of patients who were estimated to have high adherence and the large number 

that self-reported medium or low adherence skews the accuracy in real terms. While the 

doctor could identify 75% Cim) of high adherence, they identified only 34% of those patients 

who self-reported medium or low adherence.

Table 29 Relation of Doctor's estimate of adherence and the self- 
reported adherence ____________________________

(n=200)

Patients self-reported 
adherence

High (n=103) 77 (55%) 26 (44%) 103
Medium-Low
(n=97) 64 (45%) 33 (56%) 97

Sub total (% total) | 141 (71%) 59 (30%)

The target blood pressure had been achieved according to JNCVI in 63 (45%) of those 

cases, while only 77 (55%) of these patients had reported high adherence. Of those patients 

assessed as having medium to low adherence, 71% had not reached target blood pressure.

Of the patients who the doctor estimated to have medium to low adherence, 33 (56%) had 

reported high adherence. There was no significant relationship between the doctor's 

evaluation of adherence and the patient’s self-reported adherence.

'■ Five were excluded. Two patients at first health centre had adherence estimates only, form 
con'pletely omitted for two patients, and one patient was excluded as they had been treated for less 
thar 3 months
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Table 30 Relation of the Doctor's estimate of adherence and the 
achievement of the target blood pressure

(n=200)

Achieved target Yes 63 (45%) 17 (29%)
blood pressure? No 78 (55%) 42 (71%)

Sub total (%
total) 141 (71%) 59 (30%)

The doctor was asked to evaluate the effectiveness of the anti-hypertensive treatment, 

quality of doctor-patient communication, the patient’s knowledge of their hypertension and 

medication, and the seriousness of the medical situation. These evaluations are shown in 

Table 31.

Table 31 Doctor's evaluation of four patient-related characteristics

Effectiveness of anti-hypertensive Good Partial Poor
treatment 114 (57% ) 75 (38% ) 9 (5% )
Quality of communication Excellent OK Poor

1 1 4 (5 7 % ) 72 (36% ) 12 (6% )
Patient knowledge Excellent OK Poor

75 (37.5% ) 107 (54% ) 16 (8% )
Seriousness of condition High risk Increased risk Low risk
(5 year risk of major C V  event) 11 (6% ) 71 (36% ) 116 (58% )

The doctors estimated that 57%  of the patients had effective antihypertensive drug treatment 

and 57%  had an excellent understanding of their hypertension and it’s treatment. They  

estimated that 58%  of their patients had a low five-year risk of a major cardiovascular event. 

No more than 8% of patients were evaluated as having a “poor” or “high risk” rating on any of 

the criteria.

The doctor’s assessment of treatment effectiveness was compared with the achieving of the 

target blood pressure. As shown in Table 36, of the 114 patients whose treatment was 

assessed as being good, 51 (45% ) had not reached the target blood pressure recommended 

by JNCVI. The doctor's assessment of medium and poor effectiveness correlated far better 

with the JNCVI criteria, although 19% of these (̂ ®/(7st9 )) had reached the JNCVI target.
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Table 32 Relation of Doctor's assessment of treatment effectiveness 
with the achieving of target blood pressure

(n=198)
Achieved target _ Yes 63 16 0 79
blood pressure? No 51 59 9 119

114 75 9 198

 ̂ Patient has reached their target blood pressure 

Some reduction in the blood pressure since starting but not enough 

 ̂No improvement in the blood pressure since starting this regime

All four estimates of patient related characteristics were significantly correlated with the 

doctor’s estimates of the adherence, Gamma statistic ranging from 0.40-0.42, p < 0.05, see 

Table 33. Higher adherence was more likely to be perceived by the doctor if the doctor also 

considered that: the patient’s treatment was effective; the doctor-patient communication was 

excellent: the patients knowledge of their hypertension was excellent and if the patient was 

perceived as having a low five-year cardiovascular risk.

However, for all but one characteristic, the doctor’s evaluation had no significant correlation 

with the patient's self-reported adherence. The doctor’s assessment of good treatment 

effectiveness, excellent quality of communication and excellent patient knowledge, was 

associated with around half of the patients who reported high adherence.
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Table 33 Relation of the doctor's evaluation of the medical situation to the doctor’s evaluation 

of adherence and the self-reported adherence

Adherence iiiiiigilii

High 71 55
Medium-Low 43 0.21

Effectiveness of treatment
Good (114) 79 54
Partial-Poor (84) 60 0.42* 48 0.14

Quality of commurtication
Excellent (114) 78 iiiiiiiillilii; 51
OK-Poor(84) 61 0.40* 52 -0*03

Patient knowfedge
Excellent {75) 81
OK-Poorii23) iiiiiiiiiii 0.42* 52 -0 03

Seriousness of medical
situation ilipiiiiiii

tow CV risk (116) 77 45
High-Increased CV risk (82) 58 0.42*

* = p <0.05

»0.32*

Only the doctor’s evaluation of the seriousness of the medical situation showed a significant 

correlation with the self-reported adherence and this was in the opposite direction (Gamma 

statistic -0 .32 , p<0.05). The doctor’s perceived that those patients with the lower five-year 

cardovascular risk would have the higher adherence, while in fact, patients who the doctors 

perceived as having a high to medium five year cardiovascular risk reported higher 

adherence.

The doctor was also asked to select one of three reasons for the patient not reaching their 

target blood pressure (Item 9); non-adherence, non-ideal regime or other reason (see Table 

34). This question was answered for 71 (85%) of the 84 patients who the doctor considered 

to hsve partial or poorly effective medication. Non-adherence was the most commonly cited 

reason (41%).
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Table 34 Doctor's explanation for partial or poor effectiveness of blood 
pressure medication_______________________

For 84 patients 
described by the doctor 
as having partial or poor 
control
Reason for BP control 
being partial or poor 34 (41%) 22 (26%) 15(18%) 13(16%)

The doctor was asked to record if they had changed the antihypertensive medication at that 

consultation (item 10a), and if so, why (item 10b)? This question was answered for 177 

consultations and showed that the regime was changed at 24 (14%) of those consultations, 

the majority of which were in patients with sub-optimal blood pressure control. Out of the 53 

patients with partial or poor control, 18 (34%) had their regime changed. There were 159 

responses to item 10b and these included 23 of the 24 instances where the regime was 

changed. In 20 (87%) of these cases, the reason for changing the medication was “to 

improve control” with only 2 (9%) of changes being due to side effects or other reasons (1 

case).

6.5 Discussion
The doctor’s ability to distinguish between non-adherence and the need to change the 

regime is at the heart of successful hypertension management and the identification of non­

adherence is the first step towards improving adherence.

The doctor's estimated 71% of the patients to have high adherence, which was far greater 

than the 52% of patients who reported high adherence. Failure to reach the JNCVI target for 

blood pressure control did not appear to be a significant factor influencing their estimate of 

the adherence. This would appear to be due to the doctor's threshold for “control" tending to 

be being less rigorous than the JNCVI criteria. Only 45% of those patients considered by the 

doctor to have “Good” blood pressure control were achieving the JNCVI levels of control, 

while 81% of those considered to have “Partial to Poor” blood pressure control had not 

reached JNCVI targets. Therefore, this study highlights that there are clear continuing 

education needs relating to the blood pressure targets for drug treatment.

The doctors’ assessments of treatment effectiveness, quality of communication, patient 

knowledge and seriousness of the condition were all statistically related to their estimate of 

adherence. However, in most cases, when a doctor estimated there to be a high to 

increased risk of suffering a serious cardiovascular event, the doctor also reported that these 

patients had medium to low adherence, which was the complete opposite to what the patient 

was reporting.

No causal association can be proved from this data, but the overall impression is that the 

doctor's estimate of adherence is more closely related to their overall sense of well being
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about a case than objective data, e.g. blood pressure control. There was a reluctance to 

assess a patient characteristic as having a particularly adverse rating. This “rosy” view of a 

case may arise from a lack of rigorous clinical audit and may be compounded by an 

instinctive reluctance for the Arab expatriate doctors to avoid reporting anything that would 

make them look less than a successful family physician for risk of there being action taken 

against them by the employer.

The doctor’s estimate of medium to low adherence coincided with 40% of the 84 

assessments of “Partial to Poor” treatment effectiveness), and when asked directly about 

those patients (item 9), there were 74 responses in which the doctor estimated that 34% of 

the failures to control blood pressure were due to non-adherence. While 52% of patients in 

this group self-reported medium to low adherence, this similarity to the doctor's figure was a 

coincidence as the doctor’s evaluation of non-adherence (medium to low) agreed with the 

self-reported adherence only 34% of the time.

These results are remarkably similar to those reported by Goldberg et al in the paper from 

which the doctor’s questionnaire was reported"*®. In that study, 138 asthma patients were 

studied at an outpatient health centre and the doctors over estimated adherence and 

associated a less serious condition, effective treatment, excellent quality of communication 

and excellent knowledge to high adherence. The doctors were also wrong about the effect of 

a serious condition upon adherence. In the Goldberg study, those asthmatics with the worst 

prognosis reported higher adherence.

The UAE study design did not provide a way of validating the doctor’s perceptions of factors 

other than adherence and blood pressure control. It would have been interesting to compare 

the doctor’s estimates of the patient related characteristics with the patient’s perceptions of 

quality of communication and their own knowledge. It may well be that, like adherence, the 

doctor’s perception of these factors were at variance with the patient’s perceptions. A 

qualitative study of patient-doctor communication at hypertension consultations in Sweden 

reported that doctors and patients often have very different discussion priorities with the 

doctor focussing on the medication and the patient wishing to talk about their experience of 

taking the drug^^ .̂ Miscommunication may be the main factor behind the lack of association 

between doctor perceptions and other patient outcomes. A Swedish study of audio­

recordings from 51 consultations found that although doctors asked about adherence to 

antihypertensive medication, the question often lacked depth and follow-up^’ .̂

As discussed in chapter two, the patient’s risk of suffering a major cardiovascular event 

depends upon a range of cardiovascular risks, of which blood pressure is only one. If more 

clinical data had been recorded, especially blood lipid data, then the cardiovascular risk 

could have been estimated post hoc using one of the available tools such as the
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Framingham risk equations^^®, Dundee Coronary Risl< equation^^® or the PROCAM risk 

equation^^°. This could then have been used to validate the doctor’s estimates of disease 

risk. However, lipid-screening data was not routinely available and the validity of these 

equations in a Gulf Arab or sub-continental population has not been demonstrated. 

Furthermore, the doctors were asked to estimate the absolute risk over the next five years 

(five years was chosen after discussion with the doctors at the first health centre as a more 

practical, medium term time frame). Validation would have required careful re-wording of the 

item as some tools provide an estimate of risk over a 10-year period (e.g. Framingham) or 

their relative risk (e.g. Dundee Coronary Risk equation) or have not been validated for use in 

women (e.g. PROCAM risk equation or the British regional Heart Study Risk equation).

The failure to identify non-adherence will make it very difficult for the doctor to distinguish 

between the need for a regimen / dose change and the need for a review of the patient’s 

motivations and beliefs relating to the drug therapy. Only after such a review can a strategy 

be identified to help improve adherence. Consequently, many regime changes will be made 

in patients who already have poor adherence and the change is unlikely to improve blood 

pressure control.
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6.6 Conclusion
The doctors consistently exaggerated the level of adherence and over estimated the quality 

of blood pressure control compared with JNCVI criteria.

The doctors’ estimates of adherence were related to their perceptions of treatment 

effectiveness, quality of communication, patient knowledge and the seriousness of the 

condition. These did not relate with the patients self reported adherence.

The doctors estimated adherence to be low in most patients who they perceived as having a 

more serious condition, whereas those patients reported relatively high levels of adherence.

The practical assessment of adherence (and hence drug management) would have been 

greatly enhanced if the Arabic / English self-reporting measure had been used in clinical 

practice.
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7. Summary of conclusions
The key conclusions from the preceding research are presented below in bullet format as a 

convenient summary.

• A seven-item Arabic / English scale for self-reported adherence was developed.

• The reliability and internal reliability of this scale was well within acceptable limits 

for an instrument of this kind.

• The patient’s score on the self-reporting scale correlated with the change in systolic 

blood pressure, diastolic blood pressure and the change in systolic blood pressure 

since the start of drug treatment.

• Concurrent validity was strong and at the initial study and during follow-up, those 

reporting high adherence were twice as likely to have reached their target blood 

pressure than patients who had reported medium or low adherence.

• The self-reported adherence in the initial study was an inefficient predictor of blood 

pressure control during the follow-up study period (low predictive validity)

• After seven to nine months, changes in the self-reported adherence were common 

and seen in 40% of patients.

• An increase in self-reported adherence always resulted in increased or unchanged 

blood pressure control

• A decrease in self-reported adherence always resulted in decreased or unchanged 

blood pressure control

• Regime changes were more likely to be associated with failure to reach the target 

blood pressure

• Regime changes were common in those not reaching target blood pressure and 

were made equally often in adherent and non-adherent subjects

• The Doctors consistently exaggerated the level of adherence and also over 

estimated the quality of blood pressure control compared with JNCVI criteria.

• The doctors’ estimates of adherence were related to their perceptions of treatment 

effectiveness, quality of communication, patient knowledge and the seriousness of 

the condition. These did not relate with the patients self reported adherence.

• The doctors estimated adherence to be low in most patients who they perceived as 

having a more serious condition, whereas those patients reported relatively high 

levels of adherence.
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• The practical assessm en t of adherence (and hence drug m anagem ent) would have 

been greatly enhanced if the Arabic self-reporting m easure had been used in 

clinical practice.
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8. Consequences for clinical practice

Chapter contents

8.1 Recommendations for future work

8.2 The burden of non-adherence

8.3 Improving the cardiovascular outcomes of individuals through pharmaceutical care

8.4 Making a difference to clinical practice in the UAE
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8.1 Recommendations for future research work

8.1.1. Reproduce the results from the self-reporting measure
The success of this self-reporting measure in highly encouraging but should be reproduced 

in other UAE health centres to confirm that this instrument is robust and reliable in a routine 

clinical environment. It will be important in future studies to emphasise the need to carefully 

record the details of patients who decline to provide a self-report of adherence. Although the 

follow-up sample reported above was highly representative of the initial group, the possibility 

remains that initial sample may not have been truly representative cross-sectional due to 

patients declining to participate.

8.1.2. Follow-up the original cohort
The change in self-reported adherence in the above study has important consequences for 

the development of strategies to improve adherence. It is an aspect of adherence that has 

not been widely studied and a further follow-up study of the patients e.g. after 2 years would 

provide unique and valuable information regarding the variation in adherence over time. A 

health information system is currently being installed and piloted at the second health centre 

and this could make it possible to track down all of the original 157 patients at the second 

health centre

8.1.3. Relationship of self-reported adherence to health beliefs
Eliciting the views and health-beliefs could help to understand how patients balance their 

personal reservations about therapy against their decision to adhere to treatment^^. Arrays 

of instruments have been developed to assess the health beliefs of patients regarding their 

disease and its management. Of particular importance to adherence is the study of how 

health beliefs influence the self-regulatory model of illness. The pioneering work of Weinman 

and Horne at the United Medical and Dental School in London has lead to a “Beliefs about 

Medicines Questionnaire"^^ . The Horne and Weinman instrument has 34 items and would 

be more difficult to translate and more intrusive to administer. However, the translation of 

this instrument in to Arabic would provide a valuable tool and would enable a future study in 

which one could determine the influence of health beliefs upon the self-reported adherence 

of the UAE nationals.
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8.1.4. Patient perceptions of the doctor consultation(s)
The dissonance between the doctor’s perceptions of adherence and the patient’s self- 

reported adherence raises important questions about the quality of communication during the 

consultation. Patient satisfaction with the consultation is a difficult concept to quantify but 

research has shown that a satisfied patient is more likely to adhere to their medication^® 

and to have better outcomes®® The accuracy of doctor’s perceptions of adherence 

and its relation to patient satisfaction in this population would be a unique and fascinating 

future study.

8.1.5. Introduce the self reporting measure to clinical practice
This would be an excellent outcome to this research project. Not only would it provide an 

effective tool for monitoring adherence in the health centres but also the discussion with 

clinic staff and training of staff to use the measure will be a catalyst for change. The 

introduction would stimulate the health workers to focus on adherence and on their 

management of chronic therapies in general.

8.2 The burden of non-adherence
Before proposing a strategy to address the adherence problems identified above it is 

important to appreciate the magnitude of the adherence problem in terms of morbidity and 

money.

Medical non-adherence has been identified as a major public health problem. Attempts to 

estimate the cost of this burden vary and many use different methodologies. In the USA, one 

estimate put it at $100 billion per year. This includes an estimated 10% of all hospital 

admissions and 23% of nursing home admissions^'*. Using prescription refills as a marker of 

adherence showed an increase rate of hospitalisation in patients who failed to refill their 

prescriptions for anti-hypertensive drugs^^®.

Stroke is the most serious consequence of high blood pressure (2.7.1 above) and an 

increased risk of stroke has been reported for non-adherent patients. In a study of 

intracerebral haemorrhage, Australian researchers studied the prescription records of 331 

patients admitted to hospital with intracerebral haemorrhage. As expected, the risk of stroke 

was doubled in the hypertensive population (odds ratio of 2.45). However, when they looked 

at the hypertensives who had stopped taking their medication the risk was twice that of the 

hypertensives who had not stopped taking their medication (odds ratio 4.98 compared with 

1.95̂ ^®. In the UK, a study commissioned by the Stroke Association compared the 

prescription records of 1,550 stroke victims with those of a control group. Over the six 

months preceding the stroke, missing seven days of hypertension treatment increased the 

risk of stroke compared with the control group^^^.
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One study estimated that in America, the total health care costs of a patients who was more 

than 80% adherent on monotherapy were half those of patients who were less than 30% 

adherent; $341 per year compared with $735 per year^^®. Increased hospitalisation and 

failure to persist with medication adds greatly to the economic burden of hypertension.

Unless a study looks beyond drug costs, discontinuation of therapy will reduce the direct 

costs compared with persistence. In the UK, a retrospective review of the direct costs of 

treating hypertension included doctor consultations and admissions to hospital. It estimated 

the total cost to be GBP 76.5 million, of which GBP 26.9 million (35%) was attributed to 

patients who switch or discontinue therapy^^®. Similar research in Italy found persistence 

with drug treatment accounted for under half the total cost of the hypertension management, 

while switching agents accounted for 20.8% and discontinuation represented 31.1% of total 

costs^^°. As in the UK, Italian data shows direct drug costs are less than half the direct cost 

of treating hypertension^^V Conventional cost-effectiveness studies of antihypertensives 

have focussed on blood pressure reduction when estimating direct costs. The higher direct 

costs of newer agents such as angiotensin receptor antagonists are far higher than the direct 

costs of generic (multi-source) thiazide diuretics; however, greater persistence and 

reductions in target-organ damage are bound to reduce these differences when total costs 

are studied^^^

8.3 Improving the cardiovascular outcomes of individuals through
Pharmaceutical Care

8.3.1. Taking responsibility for adherence through Pharmaceutical Care
There have been several national and international calls to address the problem of 

medication adherence^ However, there is little evidence that this has become a

mainstream health agenda. Perhaps one reason for this is that while these reports rightly 

identify the need for a multi-disciplinary solution, in routine clinical practice no one 

professional group has stepped forward to accept the role of clinical leadership. The 

pharmacist is very well placed to take on such a role and thereby champion a very cost 

effective and tangible facet of pharmaceutical care. Pharmaceutical care is a term first 

defined by Hepler and Strand in 1990 when they urged pharmacists to “accept their social 

mandate to ensure the safe and effective drug therapy of the individual patient’̂ ^̂ . While the 

exact definition has been debated since that time the central message remains clear and that 

is a pharmacist has a responsibility to ensure that the patient gets the greatest benefit from 

available medicines. A key aspect of that responsibility is the need to provide leadership. 

Numerous studies have shown that patient focussed pharmaceutical care delivers benefits 

while containing and sometimes, reducing costs^^^
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8.3.2. Lack of robust data to show the benefit of pharmaceutical care upon 
adherence

Despite the pharmacist having such good access to patients, there is no clearly defined 

operational model through which pharmacists deliver pharmaceutical care. Consequently, 

the research into this area is quite fragmented. Some controlled studies have demonstrated 

the benefits of “counselling" upon adherence, however they have been in high risk patient 

groups e.g. elderly heart failure patients '̂*^ and were often complex interventions designed to 

address the health beliefs of the individual patient

8.3.3. Individualised approach
Several reviews of the literature on improving adherence have concluded that the only 

effective interventions employ a variety of tools according to the needs of individual patients 

and must be sustained^^^ There is also growing evidence that behaviour change

strategies should be individualised and that the type of intervention should be tailored to the 

patients willingness to change, in this case to a greater adherence to chronic therapy^"* .̂ 

Instruments are being developed to determine the patient's readiness for behaviour change. 

The lack of a standard service model with which to deliver pharmaceutical care to 

hypertensive and other high risk cardiovascular is seen in all countries. A study of twelve 

different service models for pharmaceutical care of patients with hypertension in the USA 

found a lot of variation^'’''. None of the models would be easily transferred to the UAE. An 

important feature of these services was the use of software to record the care, track the 

patient and communicate with other health professionals.

Information Technology provides many opportunities to enhance adherence. However, not 

all will help all patients. Easier access to printed educational material may improve patient 

satisfaction and knowledge but may not improve adherence®®. Technology can also be used 

to keep in contact with the patient and to provide reminders and motivation to return for refills 

and continue with treatment. Telephone and postal reminders have been reported to 

improve adherence and outcomes '̂*®, but this is not a consistent finding^"* .̂ The UAE has 

one of the highest rates of mobile phone and Internet use in the world. It would be valuable 

to study the ways in which the text messaging facility of mobile telephone and the Internet 

could be used to keep contact with patients taking medication for chronic conditions. This 

could be especially important in the UAE where appointment systems for government sector 

outpatients are relatively unusual. This should involve both the patient and family members. 

Most UAE nationals have a strong extended family system and reminders could be sent to 

family members, encouraging them to support adherence in their mother, spouse etc. 

However, these types of initiatives can distract one from the key issue when identifying and 

resolving adherence problems: the need to elicit the patient’s beliefs and behaviour
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regarding their diagnosis and treatment. The Arabic self-reporting measure described in this 

thesis provides a simple tool around which one can encourage the patient to express their 

concerns and beliefs along with any practical difficulties they experience with their treatment.

8.3.4. How can pharmacists help to increase patient contact time within an
over-stretched health system?

The quality of the patient-doctor relationship has been emphasised in many studies as being

an area where improvements are likely to improve adherence. Doctor-patient contact times

are getting shorter and the call to increase the time spent eliciting beliefs appear to add to

the time pressures on doctors. Unless that is, one takes a fresh look at the care process. In

the UAE, most hypertensive government outpatients are expected to see the doctor every

month. This is an outmoded concept. Beyond the first three to six months, for most patients,

there is no reason to review the patient for target organ damage more than every three

months. This opens up the opportunity for the patient to attend in between major

appointments e.g. also every three months at which time they could have a “therapeutic

review” with the pharmacist and nurse at which progress with their lifestyle changes,

medication adherence and blood pressure targets could be discussed. There would be no

need to see the doctor unless they asked to or unless they had deviated significantly from

the treatment plan. If there was concern over the possible waste of prescribing therapy

every 3 months then six-weekly prescriptions could be issued by the pharmacist in

accordance with an agreed protocol. The actual frequency of review would depend on the

time since diagnosis, success of treatment and co-morbid conditions. The concept is shown

in Figure 45.
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Figure 45 Integrated pharmaceutical care of a newly diagnosed with 
 hypertensive patient: Making adherence a priority
WeekO
Patient is Rx antihypertensive medication

Week 4
Dr reviews response to Rx, monitors 
comorbidities and continues the CVD risk 
assessment

r
W eeks
Dr reviews response to Rx and monitors 
comorbidities

T

Week 12
Pharmacist & Nurse monitor response to 
Rx and elicit Information regarding 
adherence and health beliefs. Answer 
queries of patient

Week 18
Dr reviews response to Rx and monitors 
comorbidities in the light of information 
and recommendations from Therapeutic 
review. Rx for 6 weeks ____

Week 24
Pharmacist & Nurse monitor response to 
Rx and elicit Information regarding 
adherence and health beliefs. Answer 
queries of patient

Pharmacist Dispenses Rx 
and provides FreePhone 
Number for Rx advice

Pharmacist makes 
Antihypertensive Rx for 
6 weeks according to 
orotocol

Referred to Dr. If not 
progressing according to 
protocol

Pharmacist makes 
Antihypertensive Rx for 
6 weeks according to 
protocol

Referred to Dr. If not 
progressing according to 
protocol
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8.4 Making a difference to clinical practice in the UAE
Cardiovascular disease is the main cause of death among UAE nationals and this burden will 

increase as this unusually young population ages. Doctors are using the latest 

antihypertensive medication but this research has shown that more than half the patients are 

not adhering to their treatment.

There is a need for more research in to adherence and the health beliefs among UAE 

nationals and the health professionals who care for them. Continuing education of health 

care workers must promote the development of a better understanding of adherence and of 

the skills required to improve it. The financing of health in the UAE needs to focus on 

reducing the total cost of health rather than focussing on direct costs. More pharmacists with 

pharmaceutical care skills need to be made available in primary health care as part of an 

integrated commitment to improving adherence.

Meanwhile, an Arabic self-reporting measure has been developed that could be used as part 

of an integrated solution to this waste of valuable resources and the missed opportunity to 

reduce morbidity and mortality.
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Annex 1 Patient data collection form
This annex shows the form used for collecting the patient data. The first part of the form was 

completed by the nurse while the patient had their blood pressure measured, before they had 

the consultation with the doctor.

In the first phase of the study, this form was printed on both sides of blue A4 paper. During 

the follow-up study, this form was printed on pink A4 paper to help distinguish between data 

sheets from the two studies.

A further explanation of how the data was recorded in an Excel spreadsheet is provided in 

annex 2.
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Blue

T h is  s e c t i o n  t o  b e  c o m p l e t e d  b y  N u r s e  /  P h y s i c i a n  

Date of Recruitment (dd/mm/yy) / ______ I _____

Patient Name _________________________________________

File No. _____________ Height__________  Weight_____________

DOB. (dd/mm/yy) ____/ ____ / ____  Sex M U F U

Health Card No.__________________

Nationality _________________  Family in the UAE? YU or N U

PO Box ____  Tel. Home __________  Tel. Mobile

Years of education (tick): Primary U Secondary U Graduate U Postgraduate U

Smoker? YU or N U

Household Income: (tick)

less than Dh4,000 U Dh4,001-8,000 U Dh8,001-12,000 U Dhl2,001- 16,000 U 

Dh 16,001-20,000 U Dh 20,000 -  24,000 U More than 24,000 U 

Prefers not to say U

Mother tongue______________ Second language____________

Date of last appointment (dd/mm/yy) / _______/_____

T h is  s e c t io n  t o  b e  c o m p l e t e d  b y  r e s e a r c h e r

First treated for HTN (dd/mm/yy) ______ / ______ / ______

Systolic BP at start of treatment  mm Hg.

Diastolic BP at start of treatment  mm Hg

Systolic BP today _______ mmHg

Diastolic BP today _______ mmHg
Pulse (beats per minute) today __________
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Medication
Current Anti-HT drug & dose

Since (dd/mm/yy)

Previous Anti-HT drugs -  comment / description

No. of antihypertensive drugs 1U 2U 3U

No. of anti hypertensive doses per day 1U 2U  3U  4 U  5 U  6 U  
_________Other medicines including Non-Prescription (current)
Drug

Dose Indication

No. of other chronic drugs 1U 2U  3 U 4 U  5 U  6U

No. of doses of other chronic drugs per day 1U 2U  3U  4 U  5 U  6 U  

No. of other chronic diseases requiring regular medication 1 U 2U  3U  4 U

List of other chronic diseases requiring medication
Diabetes U Thyroid U
Dyslipicaemia U CNSU

Ischaemic heart disease U Other U
Peripheral Vascular Disease U comment

Asthma U
Musculc-skeletal U



Annex 2 Description of the Patient data

The following parameters were recorded for all patients if the data was available in 

the medical record or elicited from the patient. There is a description of the 

parameter and a short description of how it was recorded in the database

Today’s date The date of the consultation (dd/mm/yy)
Is today's attendance a “Walk 
in” / Appointment

Tick box. At the start of the pilot the health centre was 
introducing an appointment system for chronic 
conditions such as hypertension

File number The unique health centre number. Numeric (family no. 
-  member no.)

Height Metres (from the notes or measured by nurse if N/A)
Weight Kilograms (measured on the day by the nurse)
Date of Birth dd/mm/yy
Sex Tick box: Male or Female
Health card number Numeric. From the medical record
Nationality Free text
Family in the UAE for >6 
month of year?

Tick box; Yes or No

PO Box number Numeric
Home tel no. Numeric
Mobile phone no. Numeric
Years of education Tick box: None, Primary, Secondary, Graduate, 

Postgraduate
Smoker? Tick box: Yes or No
Household income Tick box: Less than Dh 4000, Dh4,001-8,000, Dh 

8,001-12,000, Dh 12,001-16,000, Dh 16,001-20,000, 
Dh 20,000-24,000, More than Dh 24,000, Prefers not 
to say

Mother tongue Free text
Second language Free text
Date of last attendance dd/mm/yy

continued
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continued
Parameter Description / comment
Was previous attendance a 
“Walk in” or by appointment

Tick box. At the start of the pilot the health centre was 
introducing an appointment system for chronic 
conditions such as hypertension

First treated for HTN Dd/mm/yy
BP at start of treatment mmHg, Systolic / Diastolic
BP at today’s attendance mmHg, Systolic / Diastolic
Two previous BP 
measurements

mmHg, Systolic / Diastolic 
At least one month apart

Pulse at today’s attendance Beats per minute
Current BP medication & start 
date

Free text & dd/mm/yy

Previous BP medication Free text and any comments
Number of BP drugs Numeric
Number of BP drug dose per 
day

Numeric

Other medicines including 
OTC drugs

Free text to include the indication

Number of non BP drugs per 
day

Tick box 0-6 Numeric -  for chronic diseases only

Number of doses of non-BP 
drugs per day

Tick box 0-6 Numeric -  for chronic diseases only

Number of chronic diseases 
requiring regular medication

Tick box 0-4 Numeric

List of other chronic diseases 
requiring medication

Tick box: Diabetes, Dyslipidaemia, Ischaemic heart 
disease, Peripheral vascular disease. Asthma, 
Musculo-skeletal, Thyroid, Nutrition, CNS, Other
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Annex 3 Self reported adherence form -  English
This annex presents the self-reported adherence measure as it was used in the 

follow up study.

The two-page form was printed, single side, on two A4 yellow sheets. The Arabic 

version of this form was copied on the reverse so that page one of the English had 

page two of the Arabic on the back and page two of the English had page one of the 

Arabic on the back (see Annex 4). The two sheets were then stapled together and 

copies of the form were kept with the nurses. The completed form was retained by 

the nurse for collection by the researcher within 24 hours.

Item nine is presented as a Likert scale; however it was treated as a dichotomous 

response. During Principal component analysis and when calculating the score, 

“Never” was taken as zero and other response to this item was considered as a one. 

The patient identification information was chosen so to maximise the chances of 

matching the right form to the right patient data and doctor questionnaire data (initial 

study).
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Patient Initials __________File No.   DOB. (dd/mm/yy)  / _____/ _____ tick MaleCl FemaleEl

1. Some people have difficulty remembering to take their medicines. Do you ever forget to take a 
dose of your blood pressure medicine? □  Yes □  No

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 medicines? □  Yes □  No

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? 0  Yes □  No

4. When you travel or leave home, do you sometimes forget to bring along your blood pressure 
medication? □  Yes □  No

5. Did you take your blood pressure medicine today?
□  Yes □  No

6. Some people have a special routine or reminder system to help them take their blood pressure Comments 
medicine. What do you do? {tick one)

D  I do not have a special reminder D  My wife / husband reminds me

D  I take it with the same meal each day D  I take it at work

D  I take it as I wake up / go to bed D  Other reminder system

Question 7 on next page.
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Patient Initials _________ File No.   DOB. (dd/mm/yy)  / ____ / ____  tick M aleQ  FemalelZ]

7. When you feel like your blood pressure is under control, do you sometimes stop taking, or 
reduce the dose of your medicine? □  Yes □  No

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? □  Yes □  No

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

tick 0  All the time 0  Usually [H Sometimes [H Once in a while n  Never

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?

□  Yes □  No

Questionnaire completed b y :_____________ (Initials)  (Signature)_____________________Date

Patient No.
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A nnex 4 Self reported adherence form -  Arabic (pilot and final version)
The Arabic versions of the Self-reporting measure are presented below. There is the 

Pilot study version and the final, validated version.
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Pilot version of thie Arabic Self-reporting measure page 1 of 2

JaLua p U jji ^
(jLuu V

---------------------------- c>“iw>^ ( » * - ' / /   i-ilAJ) jS j
V ^xj ? f  Ij a H a-i.WAlt y-uiL (jIajjdJt tlA (ji

^ ( J S  3-2 *  8-7 (Ĵ  6-5 jf"J ^ (» jj4 -3  Jja^ ^
^  Js ^bi 4 <>•

V ^aJfCilC'Lyu 5 Cy* Oj^lxa ^ j ; ^ !  U l^ t ĵ \ jSuâ  (Ja -2

(J^^jri4-3 ^ 3- 2 *  8-7 <Ĵ (»jj 6-5 c3̂  4-3 ?Jjxa]1 ja  L»
^  jfu ii (JS ^bi 4 (Iv* ^

V ^  ?(3*jiaaj La.ljfr f  ^1  (j& U l^ i (̂ \ j5 j*j Ja -3
3JU ^

cJ^^J:i4-3 ^ 3- 2 *  (Ĵ  8-7 j ^(J^(»j j 6-5 jf*-* JS 4-3 ?Jjxa3) ja U
^  Js ^bi 4 (>• jis i

V ^  ? (2)* J * ^  V La.ljC' ^^bdt (-A ijj U l^ i (jidujA]) tjub ( ^  jSjju  Ja -4

3-2 *  8-7 jf*ii 6-5 j^ J ^ ^ j j4 - 3  2-1 *  ?Jj*-»3) ja  L» -5
^ jxuii (Js ^bi 4 U-« jis i
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Pilot version of the Arabic Self-reporting measure page 2 of 2

L aj i - 3 >^^2 -1  Jduia ^ l i j j t  f  IjJ  ^  -6

I _3 -1 L)  ̂J aIdUJ) ^  -7

- 3  .^ j> -2  -1  4-4.1au*<LAj) A ^ J V ) j  jaLua ^ l i j j l  <J^J^ CjF" C iL a jIla  ^

L t j M - 3  ^ i> - 2  - 1  A ^ j V t  J  i_ iH ]j J j51*aa  a j^
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Final version of the Arabic Self-reporting measure page 1 of 2

t>> <̂ jV' k-jja.Vi

JaLua £^lijjb ^ j;^  J j^  Cu*ju J Ja ( JjU j 1 j j ^ j ^  0̂  CxS^^ OuÛ t 1)
!jLS ^

^  Ja ( (2)',*"“̂ '̂̂  J j^  ^  (ĵ Uit 2)
£^lijj1 La^

^

Cu£ Lajj& pjui\ (£jlj uj3Lwi tdjV (tiLu^ Ujj (jt jaSujg ^ lijjb  f  t j^  J j^  Cfi" ‘"‘**'*̂ ' j i  J i-AJLî  3)
?4Jj Ujj

LtiljC' jt ti2__̂Lui ĵc> JaLiia ^ lijjl ^^Ix! ^JjUijj ̂  1]) f  1 ^  ^U^Vt c > ^  c3̂ (4

 ______________________________________

lift JaLJa ^^lijjb ( j^ l^  ^ jb j  Ja 5̂

Ajjbll ^

____________________________________________________________ 6^ (-ija>Vl_______________ : (>  £̂ 5LlaiuiVl JUS) ^
. » ••. - h 3 I .
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Annex 4 Doctor's perception form

This annex presents the Doctor’s questionnaire that was used during the initial study 

to elicit and record their perceptions of the patient and their medication adherence.

It was printed, double sided, on pink A4 paper. The doctors were shown how to 

complete the form before hand but were not given any support during or after a 

consultation.

They were asked not to deviate from their usual routine, and in particular, not to ask 

the patient about the form they had completed before the consultation. However, if 

they would normally ask the patient about their medication adherence then they 

should do so as usual.
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Patient Initials File No. DOB. (dd/mm/yy) ___ / ____ / ____ tick M aleQ FemalelZ]

Pliysician’s questionnaire
After the consultation and after reviewing the file, please use this form to record your PERCEPTIONS

1. Do you think that this patient ever forgets to take a dose o f their blood pressure drugs?
□  Yes □  No

2. Do YOU think that this oatient sometimes stoos taking or reduces the dose o f their blood 

pressure drugs because they feel better or because they feel that their blood pressure is
□  Yes □  No

under control?

3. Do YOU think that this oatient sometimes stoDS taking or reduces the dose o f their blood 

pressure drugs because they feel worse, e.g. due to side effects?
□  Yes □  No

Questionnaire completed by :________ (Initials)  (Signature) ________________ Date

Patient Study No.
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Patient Initials File No. DOB. (dd/mm/yy) ____/ ____ / ____ tick M aieO FemaleO

8. How would you describe the effectiveness of this patient’s current antihypertensive medication? 
(tick box)

[II  Patient has reached their target BP ED Some reduction in the BP since Q  No improvement in the BP
starting the regime, bit not enough since starting this regime

9. How do you rate the communication and openness between you and this patient? (tick box)

[ J  Excellent ED OK EH Poor

10. How do you rate this patient’s knowledge of their hypertension and of their antihypertensive 
medication? (tick box)

EH Excellent El OK Q Poor

11. After considering the patient’s age and sex, how do you rate this patient’s risk of suffering a 
major cardiovascular event in the next 5 years? (tick box)

El Unlikely El Increased risk El Greatly increased risk
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A nnex 5 A description of Internal Reliability and Factor analysis

Internal reliability (consistency): Cronbach’s alpha is the most common estimate of 

internal reliability. In this context internal reliability is the extent to which response to 

individual items correlate highly with each other. This measure ranges from 0 (no 

internal reliability) to 1 {perfect internal reliability). The widely accepted cut-off is that 

alpha should be 0.7 or higher for a set of items to be considered a scale (or 

measure). However, this varies and in social sciences the lower level is often set at 

0.6. The cut-off of 0.7 is reflected in the fact that when alpha is 0.7, the standard

error of measurement will be over half (0.55) of one standard deviation. The

Cronbach alpha is easily calculated using SPSS. The Cronbach alpha is related to 

the dimensionality (clustering) of the measure, but is not an accepted estimate of 

dimensionality and Factor analysis is recommended for this estimate.

SPSS (Version 10) procedure for Internal reliability

After importing the data from Excel, the following menu steps are taken: Analyse;

scale; reliability analysis; scale; alpha 

Factor analysis:

In statistical terms, a simple scale such as a self-reporting measure of medication 

adherence is only considered useful if it can be shown to be one dimensional. That 

is, that the combined response to a variety of questions (items) can be combined to 

describe a single construct (characteristic), in this case the tendency towards 

adherent, or non-adherent behaviour. Factor analysis is the statistical tool used to 

describe the latent structure (dimensions) of a scale such as the self-reported 

medication measure. Furthermore, it allows one to refine a scale by excluding those 

items that are not contributing to this single aim.

The most common type of factor analysis used to study scales such as the self- 

reported adherence measure is Principal Component Analysis (PCA). This analysis 

describes the maximum variance in the response to each item.

SPSS (Version 9) procedure for PCA

After importing the data from Excel, the following menu steps are taken: Select 

analyse; data reduction; factor; variables (input variables); descriptives; under 

correlation matrix; check KMO and Anti-image to get overall and individual KMO 

statistics; extraction; method (principal components) and analyse (correlation matrix) 

and display (scree plot) and extract (eigenvalues over 1.0); continue; rotation; under 

method; choose varimax; continue; scores; save as variables; continue; OK. 

Estimating the sample size required when using Factor Analysis to develop a scale



There are several rules; most of them dependent upon the number of items under 

analysis, and different statisticians recommend different ones. They are summarised 

in Figure 46 below.

Figure 46Sample size required for effective factor analysis of a 10 
item instrument

Adapted from Garson 2002

Literature review See what people did in similar, published studies 8 ^ 0 0 ^ ^ ^

Rule of 10 There should be at least 10 cases for each item in the 

instrument being used

100

STV Ratio The subject to variables ratio should be not less than 5 At least 50

Rule of 200 There should be at least 200 cases regardless of the 

STV ratio

At least 200

Rule of 150 At least 150 -  300. Closer to 150 if there are few 

highly correlated variables
150-300

Rule of 100 The number of subjects should be the larger of 5 times 

the number of variables or 100
At least 100

Significance rule There should be at least 51 more cases than the 

number of variables

At least 61 in 
this case

‘ Based upon a survey of various published studies looking at the use of 
sef-reporting scales
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Annex 6 Quality assessments of blood pressure data 

Introduction

The blood pressure data used in this study was extracted form the routine medical 

record. As discussed in chapter 2, the measurement of hypertension is susceptible 

to a variety of observer errors and bias: Systematic errors; Terminal digit preference 

and Observer bias.

Systematic errors

Systematic error was assessed according to the most common examples highlighted 

by the British Hypertension Society consensus report^® .̂ Qualified nurses made the 

measurements using mercury sphygmomanometers. The measurements were made 

in a side room away from the main waiting area and used only for the nurse 

examinations. The patient was always seated and a desk was next to the chair for 

resting the arm. All these would be considered good practice. The nurse was seated 

on a non-adjustable chair and therefore, for some nurses, the manometer scale 

would have been slightly below the eye level (ideally should be at eye level). . The 

nurse’s ability to identify the correct auscultatory sounds was not tested although 

they reported that they used the “phase V", disappearance of auscultatory sounds to 

demark the diastolic blood pressure. This would be fine for the majority of patients, 

although the “phase IV” softening of sounds may be more appropriate for some 

patients such as those who are elderly. The right arm was always used due to the 

configuration of the desk and chairs. There was no evidence in the notes that the 

pressure was ever measured in both arms. On some occasions the notes recorded 

that if the pressure seemed higher than expected, the patient was asked to come 

back later that day or the next day, in these cases the lower pressure was used for 

the study. Although larger inflatable cuffs were available, there were no written 

criteria for when the larger cuff should be used.

Overall, the risks of systematic error were minimised through having a dedicated 

environment for blood pressure measurement. The potential errors were relatively 

minor and not expected to significantly affect the data collection. A number of the 

recommendations of the British Hypertension Society could be implemented to 

further minimise the risk of systematic error.
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Terminal digit preference

The quality of the blood pressure data was studied to identify the extent of the most 

common source of measurement error, terminal digit preference. In addition to the 

pressure recorded at the time of starting treatment, three blood pressure 

measurements were available for most patients and for 86 patients at the second 

health centre, three later measurements were available from the follow-up period. 

The data was also studied to identify any differences between the two health centres. 

This data is summarised below.

Table 35

1 & 2 SBP

Table 36 1 & 2 DBP

Table 37 1 SBP

Table 38 1 DBP

Table 39 2 SBP

Table 40 2 DBP

Table 41 2 at follow up SBP

Table 42 2 at follow up DBP

Table 35. Both Health centres: Terminal digit preference among 
measurement of Systolic Blood Pressure

0 91% 91.7% 91.6%

5 6.5% 6.0% 5.6%

Other 3.0% 2.0% 2.5%
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Table 36. Both health centres: Terminal digit preference among 
measurement of Diastolic Blood Pressure

0 79.8% 82.4% 83.0%

5 13.3% 11.3% 10.2%

Other 7.0% 6.0% 6.5%

Table 37. Health Centre 1: Terminal digit preference among 
measurement of Systolic Blood Pressure

0 89.4% 97.4% 92.2%

5 7.9% 2.6% 7.9%

Other 2.6% 0.0% 0.0%

Table 38. Health Centre 1: Terminal digit preference among 
measurement of Diastolic Blood Pressure

0 71.2% 76.3% 78.8%

5 26.3% 21.0% 18.4%

Other 2.6% 2.6% 2.6%

Table 39. Health Centre 2: Terminal digit preference among 
measurement of Systolic Blood Pressure

0 90.2% 90.4% 91.5%

5 5.6% 6.9% 5.6%

Other 3.7% 3.6% 3.0%
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Table 40. Health Centre 2:Terminal digit preference among 
measurement of Diastolic Blood Pressure

0 81.4% 83.9% 84.0%

5 10.2% 9.0% 8.2%

Other 8.1% 6.9% 7.7%

Table 41. Health Centre 2 Follow-up: Terminal digit preference 
among measurement of Systolic Blood Pressure

0 89.6% 95.3% 93.1%

5 7.0% 2.3% 5.9%

Other 3.6% 2.3% 1.2%
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Table 42. Health Centre 2 Follow-up: Terminal digit preference 
among measurement of Diastolic Blood Pressure

0 88.4% 87.3% 90.7%

5 10.6% 8.2% 7.0%

Other 1.2% 4.7% 2.4%

Among the blood pressure data used in this study, the preference for zero, as the 

terminal digit was high and between 71 and 94% of measurements were recorded as 

ending in a zero. It was generally lower for the diastolic pressure records, ranging 

from 71 to 88% and for systolic pressure records the preference for zero affected 91 

to 97%. The majority of the other recorded values showed a preference for a five as 

the terminal digit.

Discussion of terminal digit preference

If the nurses had been following the European Society of Hypertension’s international 

protocol for blood pressure measurement using a mercury sphygmomanometer, then 

blood pressures should have been measured to the nearest two millimetres of 

mercury. If one assumes that a reading ending in a one or a nine might be rounded 

up or down to a number ending in a zero, then the recorded terminal digit would be 

zero in approximately 10-30% of cases. In this study the preference for zero as the 

terminal digit was higher at 71 to 88% for diastolic and 91 to 97% for systolic values. 

The majority of the recorded values showed a preference for a five as the terminal 

digit.

Terminal digit preference is a very strong behavioural bias and affects a variety of 

clinical measurements ranging from neonatal birth-weight249 through to 

hypertension 134 ,250. Terminal digit preference involving the measurement of the 

blood pressure by nurses and doctors is a common finding reported in a variety of 

clinical settings. The levels of digit preference are clearly high in these two health 

centres but comparable with observations from around the world (table 43)). 

Interestingly, the level of error or bias in the blood pressure data is rarely reported in 

adherence studies that look at blood pressure, including the original Morisky study of 

self-reported adherence.

Some of the data reported in (table 43) are from formal, prospective studies. 

Therefore, the nurse or doctor knew that the reading would be used in a clinical 

study: but still recorded a zero preference, underlining the strong subconscious
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tendency to round the recorded pressure up or down. This may be even greater 

when a practitioner is measuring the blood pressure to monitor rather than diagnose 

the hypertension. The implications for the management of hypertension are varied. 

Terminal digit preference in this population was greatest for the systolic blood 

pressure. In addition to possibly being related to the greater range of measurements 

for the systolic blood pressure, this may also reflect a greater perceived importance 

of the diastolic reading compared with the systolic reading. This is contrary to current 

thinking and the many observational studies showing the systolic blood pressure to 

be more closely related to end organ damage and major cardiovascular events than 

is the diastolic blood pressure.

Whatever, the reasons behind the terminal digit preference in this study it reflects the 

way that blood pressure is measured in these two health centres, and it is on the 

basis of these results that management decisions are taken. As this study looks at 

adherence and its relationship to blood pressure control, the data, although flawed, is 

comparable to international norms and is therefore a valid basis for evaluating the 

influence of self-reported adherence.
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Table 43 Preference for zero as the terminal digit when measuring blood pressure using a manual 
sphygmomanometer___________________________________________________________

65-85% 1,072
>5,500
readings

and Doctors UK Family medicine Zero preference was greater close to thresholds

62% 146 Doctor & Nursing 
Home Nurses

UK Elderly nursing 
home

Systolic often underestimated; Diastolic overestimated: Up to 
21% readings incorrect

78% 28,841 Doctors & nurses Prenatal clinic Quebec, 
Canada

Zero preference consistent across the range of pressures; 
Same for Systolic and diastolic

Changing the definition of hypertension to be >140mmHg 
reduce the “incidence” of hypertension by 50%

42-83% 20,992
diastolic
readings

Doctors & nurses UK 8 family medicine 
practices, 27 doctors 
and 16 nurses

Constaicted distribution charts to provide feed back to 
doctors and nurses as an educational tool.

10-82% 1,000-
7,000

Doctors & Nurses Global study on 
hypertension

QA data from the WHO global study of hypertension 
“MONICA”

Number of subjects varied from country to country 

Large inter-region variation despite staff training

32% 78 nurses in 
Survey

Teaching hospital 
nurses

Australia Identified inadequate level of knowledge among nurses
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The main problem of zero preference for research studies is that it distorts the 

frequency distribution curve of blood pressure and reduces the power of any analysis 

that uses the data. In this study, the blood pressure used when studying the 

relationship between self reported adherence and blood pressure, was an average of

the last three measurements, usually over a six to twelve week period. This will have

helped to ameliorate some of the effects of the zero preference. However, as each 

of the three results will have a high incidence of zero as the terminal digit, this 

introduces a similar preference for zero, three and seven after calculating the 

average of the three results and rounding to the nearest whole number, e.g.

Average of 140, 140 and 150 = 143

Average of 140, 150 and 150 = 147

Therefore, while only 66 (33%) of the 202 patients had an average systolic blood 

pressure ending in a zero, there were a further 90 (45%) of readings ending in a 

three or a seven, i.e. the equivalent of a zero preference in 77% of the average 

systolic blood pressure readings.

As the important breakpoints usually have a zero as the terminal digit, e.g. 140/90 

mmHg, one might expect zero preference to be more common closer to these 

readings. This has been reported in a family medicine setting by but in the 

prenatal clinic setting the level of zero preference was similar across the range of 

readings An increased frequency of zero preference close to breakpoints 

highlights that there is also another source of error, that of observer bias.

Observer bias

The observer adjusts the measurement to suit their perceptions of control, especially 

when the result is close to a target pressure. For example, an observed result of 144/ 

82mmHg might be recorded as 140/80mmHg if they wish to encourage an otherwise 

young and fit patient by recording a “target" result even if they are slightly over target. 

Alternatively, in an older, obese patient the same result might be rounded to 

145/80mmHg. Furthermore, the awareness that blood pressure is under study may 

lead to the observer reporting the pressure to be “on target” where possible.

In this study the nurse who measured the blood pressure was the nurse who 

recruited the patient and this could have increased their bias. In the above tables 

showing three pressure recordings at the two health centres, the readings denoted 

as SBP3 and DBP3 were those measured on the day of recruitment. The level of
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zero preference at the day of recruitment tended to be marginally higher on these 

occasions than on the preceding two occasions although this was not significant.

The level of observer bias is difficult to quantity but one indicator is to look at the 

effect of slightly changing the breakpoint for blood pressure control. For most 

patients, the JNCVI breakpoint for hypertension is a pressure greater than 140 /90 

mmHg for none diabetics and 135/85 mmHg for diabetics. By reducing this 

breakpoint by ImmHg (i.e. 139/89 or 134/84 mmHg) one can highlight the effect of 

rounding up or down to breakpoint values. It has been reported that retrospectively 

changing the threshold for hypertension by ImmHg would have changed the number 

of prenatal women diagnosed with hypertension by as much as 50%^® .̂ In this study, 

for the 202 patients treated for three or more months at the two health centres, 

reducing the threshold for control by ImmHg changes the percentage of patients with 

“controlled” blood pressure from 40% to 32%. This suggests that there is a 

predominant rounding down of blood pressure readings to meet the criteria of 

“controlled” blood pressure. While some patients will genuinely have a blood 

pressure of 140/90 mmHg, and after accepting a zero preference of 80-90%, this 

suggests an underestimate of hypertension in approximately 7-8% of patients due to 

the zero terminal digit preference. An analysis of the follow-up data found that 

reducing the target blood pressure by ImmHg made no difference to the number of 

patients who had attained target blood pressure (43% in both cases). This suggests 

that the level of observer bias is low compared with some reports and probably of no 

significance.

Quality implications for this study

As in all clinical and epidemiological studies of blood pressure that use “real-life" 

measurements, the high level of zero terminal digit preference in the blood pressure 

recordings will weaken any association between the actual blood pressure and other 

factors, such as adherence. However, the consequences for this study will be 

reduced by the fact that it was the number of patients reaching target blood pressure, 

i.e. below the JNCVI thresholds that was compared for different levels of self- 

reported adherence. As seen above, the predominant error affecting whether a 

patient is above or below the target pressure is observer bias, and this appears to 

have been low, in the region of 7-8%.

The relationship between adherence and the change in blood pressure will have 

been affected more by the zero end-digit preference; however, the same level of bias 

is likely to have affected the blood pressure recorded at the start of treatment and the
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averaging of tliree results to get the “current" blood pressure will have ameliorated 

the effect of the zero digit preference.

The results most affected by the zero terminal digit preference will have been the 

correlation between the average blood pressure and the level of adherence. Indeed, 

as seen in section 5.2, although some of these relationships were statistically 

significant, the correlations were weak. A more accurate clinical measurement of the 

blood pressure could have helped to demonstrate a stronger relationship between 

the current blood pressure and the score on the self-reported adherence scale.

Conclusion

Blood pressure measurements taken from the routine clinical record are affected by a 

variety of errors and bias. In this study, there was evidence of error and bias but it 

was not a lot higher than in clinical reports in a variety of international settings. 

Terminal digit preference for zero was the most prevalent error; however, for most of 

the correlations involving blood pressure and adherence, the impact of this was low. 

Observer bias did not greatly affect the number of patients achieving “target” blood 

pressure, mainly due to the JNCVI breakpoint for most patients ending in a zero.

The most important aim of this study is to demonstrate the validity of a simple self- 

reporting scale for use in a routine clinical environment. The fact that this could be 

demonstrated with the partly flawed, routine data used to guide clinical decision 

making reinforces the usefulness of this scale.
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Annex 7 Selecting the statistical tests used in the research
In addition to the statistical analysis of the internal reliability and principal component 

analysis, inferential tests were performed on selected data. The tests were 

performed according to the recommendations of standard statistics texts and the 

advice of Dr. Abdul Bari Bener of the Faculty of Medicine at the UAE University, Al 

Ain, United Arab Emirates. These are summarised below.

Chi-square

This test for association was used for comparing categorical data, mainly 

adherence levels (ordinal; High / Medium or Low) between initial and follow-up 

studies and adherence levels with attainment of target blood pressure 

(dichotomous; Yes or No). The Chi-square statistic was always calculated using 

the raw score, never percentages. Although this can be easily calculated using 

SPSS, many of the calculations were performed using a simple Excel template (2 

X 2 or 2 X 3) designed by the author and based upon the operation schedule 

described by Clegg in Simple Statistics; A course book for the social sciences'^ 

1990; Cambridge University Press. As recommended, a Yates correction for 

continuity was always used.

Spearm an’s Rho

This test was used to calculate the correlation between the self-reported 

adherence scale scores (0-7) with the average SBP and DBP and the change in 

the SBP and DBP since the start of treatment. It was calculated using SPSS. 

Scatter diagrams were generated to identify any lack of linearity in the data. 

Gamma statistic

This test was used to compare the doctors’ evaluations of patient characteristics 

with the doctors’ estimate of adherence and the patients’ self-reported adherence. 

The test is also known as Goodman and Kruskal’s gamma. It is a test of 

association between pairs of ordinal or categorical data. It includes a calculation 

of the significance of the association. It is calculated by SPSS in the CROSSTABS 

module.

 ̂Clegg, F in Simple Statistics; A course book for the social sciences 1990; Cambridge 
University Press ISBN 0 521 28802 9
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Annex 8 Papers submitted for publication

The following two manuscripts have been submitted for publication to the Annals of 

Pharmacotherapy*. They have been accepted pending satisfactory responses to the 

comments received from five reviewers. These were in process at the time of 

submission.

The format of these articles is in accordance with the requirements of the journal’s 

editorial style (http://www.theannals.com/auidelines.html)

The papers are titled:

An Arabic / English self-reported measure for medication adherence

and

Doctor and patient perceptions of adherence to antihypertensive medication

HARVEY WHITNEY BOOKS COMPANY
8044 Montgomery Road, Suite 415, Cincinnati, OH 45236-2919
P.O. Box 42696, Cincinnati, OH 45242-0696 USA
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An Arabic I English self-reported measure for medication adherence

Michael Fahey,

Abdul Majeed Ahmed Abdul Majeed,

Magdy El Khawly,

Kamal Sabra

Abstract

Objective: To develop an Arabic self-reporting measure of medication adherence 

Method: An English, self-reporting measure was adapted and translated in to

Arabic. Validity of the scale was assessed in patients attending two government 

primary health care centres for management of their hypertension. Each item 

had a Yes or No response and a response indicating non-adherent behaviour 

(usually Yes) scored 1. A score of greater than zero was indicated non-adherence 

(< 8 0 %  doses). Follow-up was done after 6-9 months.

Results: 203 patients completed the self-reporting measure in two health centres 

and 86 of these were followed up after 6-9 months. After Principal component 

analysis, two of the items were eliminated leaving a 7-item  one-dimensional 

model with high internal reliability (Cronbach alpha = 0 .76). 52%  (106) reported 

high adherence. Those reporting high adherence were almost twice as likely to 

have reached target blood pressure as those who reported medium or low 

adherence; 52%  control vs. 28%  control. The adherence scale score was 

correlated with systolic and diastolic blood pressure and with the change in 

Systolic blood pressure since the start of treatment (p < 0 .0 5 ). Prospective 

validity at follow up (average 7.6 months) was weak and 30 (35% ) of the 86 

follow-up subjects changed their reported adherence. Concurrent validity 

remained high.

Conclusion: A 7 item Arabic scale was developed for assessing adherence in a 

routine Arab healthcare setting. The scale has good concurrent validity with 

respect to blood pressure control and identified significant changes to self- 

reported adherence over a 6-9 month period.
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Introduction

Self reported adherence is the simplest method of assessing medication 

adherence in a routine clinical setting. Several self-reporting scales have been 

described and consist of between 3 and 9 items and the responses are recorded 

as "Yes" /  "No" or via a Likert scale^" .̂ One of the most widely cited scales is a 

four item, dichotomous instrument first described by Morisky et aP® who used it 

to study adherence in hypertension. The instrument has been used in a variety of 

diseases and clinical settings and has been translated into Spanish^'“ . The 

Morisky scale has been compared with several other methods including tablet 

counts, electronic monitoring and other self-reporting scales '̂ '̂®'®'^°. There are no 

published, validated Arabic self-reporting scales and this has impeded research 

into medication adherence among Arabic speaking populations. The United Arab 

Emirates is an oil-rich federation of seven states on the Arabian Gulf. Over 80%  

of the population are expatriate workers from over 100 countries. Arabic is the 

official language but because of the diversity of nationalities, English is widely 

spoken. This profile is similar to many countries in the region and therefore an 

Arabic measure would be very useful in the region or any Arab expatriate 

community.

Method

An Arabic self reported medication adherence measure was developed through 

the adaptation and translation of an English instrument first described by Morisky 

et al̂ ® and since updated to nine items^^. The measure's concurrent validity was 

assessed in two outpatient government health centres in Abu Dhabi, UAE. The 

Ministry of Health granted ethics approval. Patients were recruited prospectively 

and included any hypertensive adult who attended the health centre for the 

management of their hypertension, who had been on their current 

antihypertensive medication for at least 3 months and who verbally consented to 

participate. A follow-up was performed at one of the two health centres between 

six and nine months later.

The self-reported adherence measure (final form shown in table 1) was designed 

to encourage reporting of non-adherence to the antihypertensive medication 

arising from any of four different ways: forgetting, carelessness, omitting the 

drug when feeling better or omitting the drug when feeling worse. Each item has 

a "Yes" or "No" answer and a score of one or zero is assigned to each response 

(usually score one for a "Yes" response). A zero score Indicates adherence and 

higher scores are taken to indicate medium or low adherence. A zero score in the 

original four-item measure was shown to correlate with taking more than 80%  of
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doses when compared with electronic adherence nnonitoring^°. In this study, 

adherence was considered to indicate that 80%  or more of doses of the blood 

pressure medication were taken correctly as this is the widely recognised 

minimum adherence required for blood pressure control.

An Arab pharmacist, fluent in Arabic and English performed the Arabic translation. 

This was reviewed by other Arab physicians and pharmacists to determine a 

broad agreement on the translation and then validated by a process of back 

translation by Arabic /  English speaking pharmacists and nurses.

Upon arrival at the health centre the patient was screened by a nurse and invited 

to participate. The nurse or the pharmacist, depending upon the health centre, 

read the items to the patient in the patient's preferred language (usually Arabic). 

Current blood pressure was the average of the last three measurements in the 

medical record. The blood pressure at the start of drug treatm ent was the 

average of the three blood pressure recordings prior to the start of drug 

treatment (if available). The procedures of the health centres concur with British 

Hypertension Society (BHS) guidelines for the measurement of blood 

pressure^^'^'*. The target blood pressure was taken from the JNC VI 

recommendations of not more than 140/90mmHg or not more than 135/85mmHg  

for diabetics^®. If  both the systolic and diastolic pressure were at or below these 

limits the patient was considered to have reached their target blood pressure. 

The responses to each item plus an array of blood pressure measurements and 

demographic data were entered into a Microsoft Excel 2000 workbook and 

analysed using Excel or SPSS version 10.

The internal reliability of the scale, calculated using Cronbach's alpha, was used 

to determine internal reliability of the scale. This measure ranges from 0 (no 

internal reliability) to 1 (perfect internal reliability). The association of the scale 

to blood pressure control was determined using the Chi square test and 

correlation with average blood pressure readings was determined using the 

Spearman's correlation coefficient (Spearman's Rho).

Dimensionality of the scale was determined using principal component analysis 

(PCA). This determines the extent to which the set of items measured the same 

construct or measured two or more clusters of variables that represent different 

dimensions of adherence. The aim was to have a one-dimensional scale. The 

minimum number of subjects required to perform PCA on a 9-item  scale can be 

determined according to several guidelines, but it would be between 50 and 300.
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The quality of the blood pressure m easurem ent was assessed  by direct 

observation and by analysis of the recorded results for terminal digit and observer 

bias.

Results

Two hundred and three patients completed the self-reported adherence measure. 

The average age (±SD) was 52 years (± 8.9) years but a reliable da te  of birth 

was available for only 197 subjects. There were slightly more men (58%) and 

the median time since the start of hypertension trea tm en t  was 5.2 years (range 

0.2-27.3 years) and was known for 193 of the  subjects. Most patients, 125 

(62%) were taking only one antihypertensive with 67 (33%) taking two drugs, 10 

(5%) taking three drugs and one patient prescribed four drugs. The target blood 

pressure had been reached in 82 (40%) subjects and the median (±SD) systolic 

blood pressure (average of three readings) was 140.0 mmHg (±  17) and diastolic 

blood pressure was 88mmHg (± 10). The Body Mass Index (mean ±SD) was 31 

± 6.5 and non-insulin dependent diabetes had been diagnosed in 61 (30% ) of the 

subjects. The majority of patients visited the health centre approximately every 

2-4 weeks for a repeat prescription.

Principal component analysis (PCA) and internal reliability of the  self reported 

adherence measure

A PCA of responses to the nine items showed them to represent a three- 

dimensional model. Step-wise elimination of two items improved the internal 

reliability and produced a one-dimensional model. The internal reliability, 

Cronbach alpha, of the remaining 7-item scale was 0.76. Therefore, the  7-item 

scale was used for further validation. The item to total correlation of the  seven 

remaining items is shown in table 1 (Arabic version available on request).

Relating the scale score to adherence

The distribution of scale scores is shown in table 2. Scores ranged from zero to 

seven. As in the original Morisky scale, a zero score was assigned as high 

adherence.

High adherence (zero score) was reported by 106 (52%) of subjects. The 

remaining scores were divided into two between medium and low adherence. 

Medium adherence was taken as a score of one to four and showed th a t  87 

(43%) of subjects reported medium adherence. Low adherence was taken as a 

score of five or greater and showed eleven subjects (5%) reporting low 

adherence. Out of the 106 subjects reporting high adherence, fifty-five (52%) of 

these  reached target blood pressure. Out of the  87 subjects who scored 1-4, 26 

(30%) reached the target blood pressure and of the  eleven scoring more than
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four, only 1 (10% ) reached the target blood pressure. This association was 

significant (p >0.01 , Chi square = 12.584, 2 degrees of freedom).

Quality of blood pressure data

Direct observation of blood pressure measurement found no major deviations 

from the BHS protocol. Terminal digit preference was found and showed a high 

zero bias (range 70-93% ) with only 1-3%  not ending in a 5 or a 0. This was seen 

in both recent readings and those at the start of therapy.

Correlation with blood pressure

The blood pressure at the start of treatment was available for 184 subjects and 

for these the raw score correlated with the change in systolic blood pressure 

(p>0 .006 , Spearman's Rho = 0.185) but the correlation with the change in 

diastolic blood pressure did not reach significance (P=0.153, Spearman's Rho = 

0.076). The raw score correlated with both the systolic blood pressure (p=0.018, 

Spearman's Rho=0.111) and the diastolic blood pressure (p =0 .0004 , Spearman's 

Rho = 0.232). One patient was excluded from this calculation (n = 2 0 2 ) because 

they had recently transferred to the health centre only six weeks blood pressure 

data was available.

Follow up

Eighty-six patients were followed up after an average of 7.6 months (range 5.8- 

9.1 months). Demographically the follow-up sample was very similar to the initial 

sample. When the self reported adherence assessment was repeated, the overall 

levels of adherence for the sample were not significantly different from the initial 

study, with 48 (56% ) reporting high adherence, 34 (40% ) reporting medium 

adherence and 4 (5% ) reporting low adherence. The number of patients reaching 

the target blood pressure had increased overall from 40%  to 52% . In the high 

adherence group 32 (67% ) had reached the target blood pressure compared with 

22 (50% ) at the initial study. However, the overall differences between the blood 

pressure control at the initial and follow-up studies did not reach significance. 

The original adherence reports were only weal<ly related to the blood pressure 

control at follow-up (low predictive validity). However, there was a significant 

change of reported adherence for individual patients with 30 (35% ) reporting a 

different level of adherence compared with their report 6 to 9 months earlier 

(p >0.01 , Chi Square = 7.381, 2 tailed).

The concurrent validity with respect to blood pressure remained high. At follow- 

up, target blood pressure was reached in 32 (67% ) of those reporting high 

adherence compared with 12 (32% ) of those reporting medium or low adherence, 

a highly significant association (p>0.001, Chi square = 11.9018, one tailed).
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The relationship between adherence change and reaching target blood pressure is 

shown in detail in table 3.

Discussion

The translation of the items underwent extensive discussion and revision. The 

Arabic was chosen carefully so to be easily understood by patients. Some words 

proved difficult to translate. The word "hassled" was used in one of the original 

English items and no single Arabic equivalent word could be agreed upon.

The Cronbach alpha was 0.76 and this is quite acceptable for a social sciences 

scale where the generally accepted lower value is 0.6. Principal component 

analysis of the nine items produced a three dimensional model and this became a 

one-dimensional model after rejecting the two items with the weakest item-total 

correlation. The rejected items were; "Did you take your blood pressure today?" 

and "Do you have a special routine or reminder system to help you to take your 

blood pressure medicines?" The original questionnaire had asked did you take 

your medication "yesterday" instead of "today". This had been changed after 

discussions with doctors locally during which it was felt that most patients took 

their medication in the morning and most hypertension patients attended in the 

evening; however, reports of missed doses on the day of the study were made 

less than half as frequently as expected (9% ). It  is possible that by changing the 

item to "today" from "yesterday" made the question too direct for many patients 

to answer truthfully or there may be an improvement in adherence on the day of 

clinic attendance. This increase in reported adherence prior to an out-patient 

appointment has been reported among epilepsy patients^^. The item about 

reminder systems produced a "No" response (scored 1) among 41%  of 

respondents, which was two to three times more frequent than compared with 

the other items. The Arabic translation has been double-checked and was not the 

cause of this discrepancy. Although the item could not be used as part this scale, 

this would be an interesting area for further study.

Surprisingly, around 35%  of patients changed their self-reported adherence to 

indicate a move towards or from adherence. The continued strong association 

between blood pressure control and self-reported adherence implies that this was 

not a quirk of the scale. Out of the 20 subjects who reported increased 

adherence, 6 (30% ) had regained control of their blood pressure and none had 

lost control. Out of the 14 who reported lower adherence, none regained blood 

pressure control and 4 (29% ) lost blood pressure control. The dynamics of 

adherence to chronic medication over the medium and long-term has not been 

studied. Morisky's original studies describe a 5-year follow-up of blood pressure
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outcomes following educational interventions aimed at improving adherence, but 

did not reassess adherence^' While this observation needs to be confirmed in a 

larger population, it raises important questions about why adherence would 

change in so many patients. Many of the factors that have been associated with 

adherence and non-adherence are non-modifiable e.g. age, sex, socio-economic 

status. The number of medications^® and frequency of dosing^® can change but 

did not appear to be factors in this case. The health beliefs of patients (and their 

carers) and their association with medication adherence have become the focus of 

intense research in recent years and they are considered to have a central role in 

determining a patient's adherence to medication^°‘^̂ . Therefore, future work 

must address the relationship between the self-reported adherence and the 

perceptions and health beliefs of both patients and their carers. Meanwhile, care 

providers must be aware that adherence to chronic medication is not fixed and 

that self-reported adherence is a simple tool for routine monitoring.

Conclusions

A seven-item Arabic /  English scale for self-reported adherence was developed. 

The reliability and internal reliability of this scale was well within acceptable limits 

for an instrument of this kind.

The patient's score on the self-reporting scale correlated with the change in 

systolic blood pressure, diastolic blood pressure and the change in systolic blood 

pressure since the start of drug treatment. Those categorized as having high 

adherence were twice as likely to have reached their target blood pressure than 

patients who had reported medium or low adherence. At follow-up, changes in 

self-reported adherence were common and related to changes in blood pressure 

control.

This self-reporting scale provides a tool for studying medication adherence in 

Arabic speaking patients within a typical clinical setting. The clinical usefulness of 

the scale will be determined by comparing the self-reported adherence with that 

perceived by the prescriber during routine follow-up of hypertensive patients. 

This together with studies of the health beliefs of Arab hypertensives will help to 

improve the management of hypertension among this patient group.
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Table 44 The final seven items of the Arabic /  English Self-reported Medication

taking scale (English version) and the Item to Total Correlations

Item 1 Some people have difficulty remembering to take their medicines. 0.642  

Do you ever forget to take a dose of your blood pressure 

medicine?

Item  2 People sometimes miss taking their medicines for reasons other 0.700  

than forgetting. Over the past two weeks, were there any days 

when you did not take your blood pressure medicines?

Item 3 Have you ever cut back or stopped taking your blood pressure 0.687  

medicines (without telling your doctor) because you felt worse 

when you took it?

Item 4 When you travel or leave home, do you sometimes forget to bring 0.557  

along your blood pressure medication?

Item 5 When you feel like your blood pressure is under control, do you 0.663  

sometimes stop taking, or reduce the dose of your medicine?

Item 6 Some people find it very inconvenient to take their blood pressure 0.511 

medicine every day. Do you ever feel stressed about having to 

follow your blood pressure treatment?

Item 7 How often do you have difficulty remembering to take all your 0.627  

blood pressure medicine?

Cronbach alpha = 0.76
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Table 45 Distribution of the Self-reported Adherence Scale scores and 

response to antihypertensive therapy (n=203)

Patient'

Self

reported

score

Frequency

At target 

BP

106 52% 55 2%

Adherence 

n (%  total), 

[% at target BP]

High
106 (52% ), [52% *]

39 19% 11
28
%

2
21 10% 4

19

%

3
12 6%

:■ 42
%

4'
7% 6

40
%

5
5 3% 1

20
%

6 3 2% 0

Medium 

87 (43%>

[30% *] Mediunn to 

Low

98, 
[28%]

(48%)

Low

11 (5% ),

[10% * ]
1%

p > >0.001, Chi Square = 12.584, 2df
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Table 46 Comparison of adherence and blood pressure data between the 

initial and follow-up studies

Self reported 

Adherence and the 

reaching of target BP 

(No, Yes)
High Medium Low

Grand
Total

No Yes Sub Total No Yes Sub Total No Yes
Sub
Total

No 10 8 18 3 3 1 1 22
High

Yes 13 13 4 4 8 1 1 22

Sub total 10 21 31 7 4 11 1 1 2 44

Medium No 6 5 11 14 1 15 1 1 27

Yes 6 6 2 3 5 11

Sub total 6 11 17 li" 4 20 1 1 38

Low No r ”T” 2 1 1 3

Yes 1 1 1

Sub total r~ 2 3 1 1 4

Grand Total 16 32 48 1a 34 2 4 86
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Doctor and patient perceptions of adherence to antihypertensive medication

Author details as for the first paper

Abstract

Objective

To determine the doctor’s perceptions of adherence to antihypertensive mediation 

and to compare this with their perceptions of the clinical situation and with the 

patient’s self-reported medication adherence.

Method

In an Arab primary health care setting a 10-item questionnaire was developed to elicit 

the doctor’s perception of adherence (taking >80% of doses) and of the treatment 

and overall condition. A 7-item self-reported adherence measure was used to 

determine the adherence to hypertensive medication in 2 health centres. The 

doctors perceived high adherence in 71% of patients compared with 52% who self- 

reported high adherence. The doctor identified 75% of reported high adherence and 

34% of medium or low adherence. Only 71% of patients assessed as having good 

response to treatment had reached their JNC VI target blood pressure and 19% 

assessed as having a poor or partial response had reached the JNC VI target. 

Higher adherence was more likely to be perceived by the doctor if the doctor also 

considered that: the patient’s treatment was effective; the doctor-patient 

communication was excellent; the patients knowledge of their hypertension was 

excellent and if the patient was perceived as having a low five-year cardiovascular 

risk. Only the cardiovascular risk was related to patient self-reported adherence and 

this was in the opposite direction.

Conclusion

The practical assessment of adherence and drug management would have been 

greatly enhanced if the results of the Arabic / English self-reporting measure had 

been available to the doctors in the course of routine practice In chronic conditions 

such as hypertension, failure to reach the therapeutic target, e.g. blood pressure, 

could be due to a sub-optimal drug regime or non-adherence to the prescribed 

regime. Most doctors are fully aware that up to half of their patients are not adhering 

to their medication and their ability to identify non-adherence will be a major factor in 

the effective drug management of hypertension.
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In the absence of objective evidence, doctors frequently overestimate the level of 

their patient’s adherence to medication and other treatment  ̂ and there is no 

published work looking at what factors influence the doctor’s perceptions of 

medication adherence by hypertensive patients, although a dissonance in the views 

of doctors and patients about the benefits of treatment and risks of hypertension has 

been reported

Method

A ten-item questionnaire was developed to elicit the doctor’s perception of adherence 

and their perceptions of the patient’s treatment and overall condition. The 

questionnaire was adapted from a published method which was used to compare 

self-reported adherence and doctor perceptions in outpatients being treated for 

pulmonary disease. The questionnaire in figure 1 was arrived at through a process 

of discussion with health center doctors and a pilot study to ensure that the doctors 

understood each item and the meaning of the possible responses. A seven item 

Arabic / English self-reported adherence measure based on the Morisky scale ® was 

developed locally and has been shown to have good internal reliability and 

concurrent validity (reported earlier, in press), and this was used to determine the 

patient's perceptions of their adherence to the hypertensive medication.

The study was performed in two outpatient government health centres in Abu Dhabi, 

UAE. The Ministry of Health granted ethics approval. The sample included any 

hypertensive adult who attended the health centre for the routine management of 

their hypertension, who had been on their current antihypertensive medication for at 

least three months and who verbally consented to participate.

Upon arrival at the health centre the patient was screened for recruitment by a nurse 

and invited to participate. A nurse or a pharmacist, depending upon the health 

centre, read the items to the patient in the patient’s preferred language (usually 

Arabic). The nurse attached a copy of the doctor’s questionnaire to the patient’s 

medical record for completion by the doctor after the consultation. The doctor did not 

see the self-reported adherence report.

Current blood pressure was the average of the last three measurements in the 

medical record. The standard operating procedures of the health centres adhere to 

British Hypertension Society (BHS) guidelines for the measurement of blood 

pressure  ̂ The target blood pressure was taken from the JNC VI recommendations 

of not more than 140/90mmHg or not more than 135/85mmHg for diabetics If both
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the systolic or diastolic pressure were at or below these limits the patient was 

considered to have reached their target blood pressure.

The responses to each item plus an array of blood pressure measurements and 

demographic data (from the medical record) were entered into a Microsoft Excel 

2000 workbook and analysed using Excel or SPSS version 10. The doctor’s 

evaluation was compared with the patient’s self-reported adherence and the 

attainment of target blood pressure.

Results

There were eight doctors involved at the two health centres. Adherence 

assessments (items 1-4) were available for 200 consultations and responses to all 

ten items were available for 198 consultations. The doctor’s estimate of adherence 

was compared with the achievement of the target blood pressure (according to JNC 

VI). The doctor’s evaluation of different aspects of the medical situation of each 

patient was compared with the doctor’s adherence estimate and patient self-reported 

adherence.

The doctors estimated adherence to be high (taking more than 80% of doses) in 141 

(71%) of patients compared with 103 (52%) patients who reported high adherence. 

While the doctor could identify 75% C l̂^o3) of high adherence, they identified only 

34% of those patients who self-reported medium or low adherence. Of the patients 

who the doctor estimated to have medium to low adherence, 33 (56%) had reported 

high adherence. There was no significant relationship between the doctor’s 

evaluation of adherence and the patient’s self-reported adherence. In the 59 patients 

perceived as having medium or low adherence, the most common reason cited was 

forgetting (20, 34%) or a mixture of all reasons (19, 32%). No reason was proposed 

for 16 (27%) of cases. Although around half of the doctor’s estimates were accurate, 

the large number of patients who were estimated to have high adherence and the 

large number whom self-reported medium or low adherence skews the accuracy in 

real terms. The 141 subjects perceived by their doctor as having high adherence 

achieved target blood pressure in 63 (45%) of those cases. Of the 59 patients 

assessed by the doctor as having medium to low adherence, 42 (71%) had not 

reached target blood pressure.

The doctor was asked to evaluate the effectiveness of the anti-hypertensive 

treatment, quality of doctor-patient communication, the patient’s knowledge of their 

hypertension and medication, and the seriousness of the medical situation. These 

evaluations are shown in table 1.
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The doctors estimated that 57%  of the patients had effective antihypertensive drug 

treatment and 57%  had an excellent understanding of their hypertension and its’ 

treatment. They estimated that 58%  of their patients had a low five-year risk of a 

major cardiovascular event. No more than 8% of patients were evaluated as having a 

“poor” or “high risk” rating on any of the criteria.

The doctor's assessment of treatment effectiveness was compared with the 

achieving of the target blood pressure. As shown in table 2, of the 114 patients 

whose treatment was assessed as being good, 51 (45% ) had not reached the target 

blood pressure recommended by JNC VI. The doctor's assessment of partial and 

poor effectiveness correlated far better with the JNC VI criteria, although 19% of 

these (̂ ®/(7 5 +9 )) had reached the JNC VI target.

The doctor was also asked to select one of three reasons for the patient not reaching 

their target blood pressure (Item 9), non-adherence, non-ideal regime or other 

reason. Non-adherence was selected as the reason in 34 (41% ) and a non-ideal 

drug regime in 22 (26% ). “Other reasons” or no reason was selected for 28 (31% ) 

subjects.

All four estimates of patient related characteristics were significantly correlated with 

the doctor’s estimates of the adherence. Gam m a statistic ranging from 0 .40-0.42, p < 

0.05, see table 2. Higher adherence was more likely to be perceived by the doctor if 

the doctor also considered that: the patient's treatment was effective; the doctor- 

patient communication was excellent; the patients knowledge of their hypertension 

was excellent and if the patient was perceived as having a low five-year 

cardiovascular risk.

However, for all but one characteristic, the doctor’s evaluation had no significant 

correlation with the patient's self-reported adherence. The doctor’s assessment of 

good treatment effectiveness, excellent quality of communication and excellent 

patient knowledge, was associated with around half of the patients who reported high 

adherence.

Only the doctor’s evaluation of the seriousness of the medical situation showed a 

significant correlation with the self-reported adherence and this was in the opposite 

direction (Gam m a statistic -0 .3 2 , p<0.05). The doctor’s perceived that those patients 

with the lower five-year cardiovascular risk would have the higher adherence, while in 

fact, patients who the doctors perceived as having a high to medium five year 

cardiovascular risk reported higher adherence.

The doctor was asked to record if they had changed the antihypertensive medication 

at that consultation (item 10a), and if so, why (item 10b)? This question was
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answered for 177 consultations and showed that the regime was changed at 24 

(14%) of those consultations, the majority of which were in patients with sub-optimal 

blood pressure control. Out of the 53 patients with partial or poor control, 18 (34%) 

had their regime changed. Item 10b was answered for 23 of the 24 instances where 

the regime was changed. In 20 of these cases, the reason for changing the 

medication was “to improve control" and 2 cases of changes being due to side 

effects, or other reasons (1 case) or not stated (1 case).

Discussion

The doctor’s ability to distinguish between non-adherence and the need to change 

the regime is at the heart of successful hypertension management and the 

identification of non-adherence is the first step towards improving adherence.

The doctor’s estimated 71% of the patients to have high adherence, which was far 

greater than the 52% of patients who reported high adherence. Furthermore, the 

doctors selected “forgetting" as the most common reason for non-adherence. 

Current research suggests that unintentional non-adherence is a relatively minor and 

oversimplified cause of non-adherence to chronic drug regimes and that mistaken 

health beliefs about the necessity of treatment lie behind non-adherence in chronic 

disease °̂. In hypertension, research among diverse patient groups suggests that 

these beliefs are often influenced by a misperception that physical symptoms can 

indicate when the blood pressure is under control or the fear of, or experience of 

side-effects^®'^®.

Failure to reach the JNC VI target for blood pressure control did not appear to be a 

significant factor influencing their estimate of the adherence. This would appear to 

be due to the doctor’s threshold for “control” tending to be being less rigorous than 

the JNC VI criteria. Only 45% of those patients considered by the doctor to have 

“Good" blood pressure control were achieving the JNC VI levels of control, while 81% 

of those considered to have “Partial to Poor" blood pressure control had not reached 

JNC VI targets. Therefore, this study highlights that there are clear continuing 

education needs relating to the blood pressure targets for drug treatment. In most 

cases, when a doctor estimated there to be a high to increased risk of suffering a 

serious cardiovascular event, the doctor also reported that these patients had 

medium to low adherence, which was the complete opposite to what the patient was 

reporting.

No causal association can be proved from this data, but the overall impression is that 

the doctor's estimate of adherence is more closely related to their overall sense of 

well being about a case than objective data, e.g. blood pressure control. There was
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a reluctance to assess a patient characteristic as having a particularly adverse rating. 

This “rosy” view of a case may arise from a lack of rigorous clinical audit and may be 

compounded by an instinctive reluctance for the Arab expatriate doctors to avoid 

reporting anything that would make them look less than a successful family physician 

for risk of there being action taken against them by the employer.

The doctor’s estimate of medium to low adherence coincided with 40% of the 84 

assessments of “Partial to Poor” treatment effectiveness, 48% of which were 

attributed by the doctor to non-adherence. While 52% of patients in this group self- 

reported medium to low adherence, this similarity to the doctor’s figure was a 

coincidence as the doctor’s evaluation of non-adherence (medium to low) agreed 

with the self-reported adherence only 34% of the time.

These results are remarkably similar to those reported in the paper from which the 

doctor’s questionnaire was reported In that study 138 pulmonary disease patients 

were studied at an outpatient health centre and the doctors over estimated 

adherence and also associated a less serious condition, effective treatment, 

excellent quality of communication and excellent knowledge to high adherence. 

They were also wrong about the effect of a serious condition upon adherence. In the 

Goldberg study those patients with the worst prognosis reported higher adherence.

The UAE study design did not provide a way of validating the doctor’s perceptions of 

factors other than adherence and blood pressure control. It would have been 

interesting to compare the doctor’s estimates of the patient related characteristics 

with the patient’s perceptions of quality of communication and their own knowledge. 

It may well be that, like adherence, the doctor’s perception of these factors were at 

variance with the patient’s perceptions. A qualitative study of patient-doctor 

communication at hypertension consultations in Sweden reported that doctors and 

patients often have very different discussion priorities with the doctor focussing on 

the medication and the patient wishing to talk about their experience of taking the 

drug °̂. Miscommunication may be the main factor behind the lack of association 

between doctor perceptions and other patient outcomes.

The patient’s risk of suffering a major cardiovascular event depends upon a range of 

cardiovascular risks, of which blood pressure is only one. If more clinical data had 

been recorded, especially blood lipid data, then the cardiovascular risk could have 

been estimated post hoc using one of the available tools such as the Framingham 

risk equations Dundee Coronary Risk equation “  or the PROCAM risk equation 

This could then have been used to validate the doctor’s estimates of disease risk. 

However, lipid-screening data was not routinely available and the validity of these
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equations in a Gulf Arab or sub-continental population has not been demonstrated. 

Furthermore, the doctors were asked to estimate the absolute risk over the next five 

years (five years was chosen after discussion with the doctors at the first health 

centre as a more practical, medium term time frame). Validation would have required 

careful re-wording of the item as some tools provide an estimate of risk over a 10- 

year period (e.g. Framingham) or their relative risk (e.g. Dundee Coronary Risk 

equation) or would not have been validated for use in women (e.g. PROCAM risk 

equation or the British regional Heart Study Risk equation).

Failure to identify non-adherence will make it difficult for the doctor to distinguish 

between the need for a regimen / dose change and the need for a review of the 

patient’s motivations and beliefs relating to the drug therapy. An easy to use self- 

reporting measure would have greatly improved the doctor's assessment of 

adherence. Consequently, many regime changes will be made in patients who 

already have poor adherence and the change is unlikely to improve blood pressure 

control.

Conclusion

The doctors consistently exaggerated the level of adherence and also over estimated 

the quality of blood pressure control compared with JNC VI criteria. The doctors’ 

estimates of adherence were related to their perceptions of treatment effectiveness, 

quality of communication, patient knowledge and the seriousness of the condition. 

These did not relate with the patients self reported adherence. The doctors 

estimated adherence to be low in most patients who they perceived as having a more 

serious condition, whereas those patients reported relatively high levels of 

adherence. The practical assessment of adherence and drug management would 

have been greatly enhanced if the results of the Arabic / English self-reporting 

measure had been available to the doctors in the course of routine practice. 
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Figure 47 Doctor’s questionnaire

1. Please give your estimate of this patient’s adherence to their blood pressure medication

High adherence
Takes more than 80% of the doses as prescribed

\□
IVIedium Adherence

Takes betw/een 60 and 80% of the doses as prescribed □ V  tick one

Low Adherence
Takes less than 60% of doses as prescribed □

J
2. Do you think that this patient ever forgets to take a dose of their blood pressure drugs?

D  Yes U No

3. Do vou think that this oatient sometimes stoos takina or reduces the dose of their blood oressure druos because thev 

feel better or because they feel that their blood pressure is under control? n  Yes n  No

4. Do vou think that this oatient sometimes stoos takina or reduces the dose of their blood pressure druos because thev 

feel worse, e.g. due to side effects? CH Yes D  No
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Figure 1 continued

5. How would you describe the effectiveness of this patient’s current antihypertensive medication? (tick one box)

D  Good -Patient has reached their D  Partial - Some reduction in the BP since D  Poor - No improvement in the BP since
target BP starting but not enough starting this regime

6. How do you rate the communication and openness between you and this patient? (tick one box)

D  Excellent 0  OK D  Poor

7. How do you rate this patient’s knowledge of their hypertension and of their BP medication? (tick one box)

D  Excellent D  OK D  Poor

8. After considering the patient’s age and sex, how do you rate this patient’s risk of suffering a major cardiovascular event in the next 5 years? (tick
one box)

D  Unlikely D  Increased risk D  Greatly increased risk

9. If the patient’s BP is NOT controlled, what do you think is the main reason? (tick one box)

D  Non-adherence D  Non-ideal drug regime D  Other reason e.g. worsening pathology

10. a) Have you changed the blood pressure regime today? (tick one box) D  Yes D  No

10. b) If “Yes”, why? (tick one box) U To improve control U Because of side effects U Other reason
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Table 47 Doctor's evaluation of four patient-related characteristics

Doctor’s evaluation (198 patients)

Effectiveness of anti­

hypertensive treatment

Good 

114 (57% )

Partial 

75 (38% )

Poor 

9 (5% )

Quality of communication Excellent 

114 (57% )

OK

72 (36% )

Poor

1 2 (6 % )

Patient knowledge Excellent 

75 (37.5% )

OK

107 (54% )

Poor

1 6 (8 % )

Seriousness of condition High risk Increased risk Low risk

(5 year risk of major C V  event) 11 (6% ) 71 (36% ) 116 (58% )

Table 48 Relation of Doctor's assessment of treatment effectiveness with the 

achieving of target blood pressure (n=198)

Achieved target Yes 63 (55% ) 16 (19% ) 0 79

blood pressure? No 51 (45% ) 59 (81% ) 9 119

114 75 9 198

’ Patient has reached their target blood pressure 

 ̂ Some reduction in the blood pressure since starting but not enough 

^No improvement in the blood pressure since starting this regime
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Table 49 Relation of the doctor's evaluation of the medical situation to the doctor's 

evaluation of adherence and the self-reported adherence

Adherence

High 55

4$ o.ai

Effectiven^s Of treatment

Good {114) 79 54

Partial-Poor (84) 60 0.42* 48 0.14

Ouality of commynication

Excellent (114> iMIiiiilM
OK-Poor(84} iiiiiiilK0.40* S2 -0 0$

Patient knowted^ 

Excellent (75>

OK-*Poor(123)

«liiii 62 *0.03

Seriousness of medical situation

Low CV risk (116) 45

High-lricreased CV risk (82) 58 0.42* 01 -0.32*'

■*Tp<o;o^^
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