
v 
LIBRARY 
Tc- lunnu H^icn^a 
THt UNIVERSITY Ol AUCKLAND 

RESEARCHSPACE@AUCKLAND 

http://researchspace.auckland.ac.nz 

ResearchSpace@Auckland 

Copyright Statement 

The digital copy of this thesis is protected by the Copyright Act 1994 (New 
Zealand). 

This thesis may be consulted by you, provided you comply with the 
provisions of the Act and the following conditions of use: 

• Any use you make of these documents or images must be for 
research or private study purposes only, and you may not make 
them available to any other person. 

• Authors control the copyright of their thesis. You will recognise the 
author's right to be identified as the author of this thesis, and due 
acknowledgement will be made to the author where appropriate. 

• You will obtain the author's permission before publishing any 
material from their thesis. 

To request permissions please use the Feedback form on our webpage. 
http://researchspace.auckland.ac.nz/feedback 

General copyright and disclaimer 

In addition to the above conditions, authors give their consent for the 
digital copy of their work to be used subject to the conditions specified on 
the Library Thesis Consent Form. 

http://researchspace.auckland.ac.nz/
http://researchspace.auckland.ac.nz/feedback


THE EFFECTIVENESS OF MEDICINES 

The Relationship between Patient and Prescriber Expectations of 

Effectiveness of Medicines and Compliance 

Gail Jocelyn Ware 

A thesis submitted for the Degree of Doctor of Philosophy, 

Faculty of Medicine and Health Sciences, University of Auckland, 1997. 



ABSTRACT 

Effectiveness of medicines as reported in the literature can be difficult  to interpret and 

explain to patients in clinical practice. A patient-orientated measure of effectiveness,  the 

Category of Effectiveness (COE) was developed in 1988 by Dr Holford, Department of 

Pharmacology and Clinical Pharmacology, University of Auckland, School of Medicine. This 

was designed to examine the effectiveness of medicines in terms of easily understood 

patient-orientated outcomes which may influence the patient's daily living or quality of life. 

As part of their pharmacology training, third-year medical students were assigned two 

medicines to evaluate in terms of COE and asked to calculate a rate/1000 treatments or 

rate/1000 treatment years i.e. a Rate of Effectiveness (ROE). Interviews with three health 

professionals to obtain their opinions of the assigned medicines in terms of COE and ROE 

were recorded. An ordered scale of effectiveness,  the Likelihood of Effectiveness (LOE), 

was developed by Dr Holford and the author in order to review these student projects. A 

review by the author of 201 of these projects over a five year period, suggests that health 

professionals expectations of some commonly prescribed medicines are over-optimistic. 

A literature search to obtain effectiveness information in terms of COE and LOE of twelve 

commonly prescribed medicines, Augmentin, cefaclor, beclomethasone, salbutamol, 

atenolol, captopril, enalapril, ranitidine, paracetamol, diclofenac, aspirin, and triazolam was 

undertaken. Such information was found to be limited in the literature as clinical trial 

results are seldom expressed in such terms. 

Opinions of patients and prescribes about The Category of Effectiveness (COE) and 

Likelihood of Effectiveness (LOE) of commonly prescribed medicines have not been 

examined in clinical practice. The influence these may have on medicine use was therefore 

surveyed for the twelve medicines listed above. One hundred and fifty-three patients 

received 247 prescriptions for one or more of these medicines. Expectations of patient and 

corresponding prescriber were similar in terms of COE, but LOEs differed significantly for 

8 of the 12 medicines. Neither COE nor LOE were significantly related to patient 

compliance which was measured after 5-10 days. Most compliance-failure was seen in 

patients whose medicine was newly prescribed for short-term treatment. Information other 

than basic instructions was received by <25% of patients from either the prescriber or the 

pharmacist. At the surgery/hospital only 19% of patients remembered receiving written 
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information about their medicine, which increased to 22% at the home visit. Of the patients 

who completed the medicines information questionnaire, only 59/152 (38.6%) would like 

more general information about their medicines. Despite this, 139/152 (91.4%) patients 

would like more specific information on how their medicine works, and 130/152 (85.5%) 

want to know how well it can be expected to work. This information has not been given to 

patients in the past. 

It was hypothesised that providing effectiveness information to patients may have some 

effect  on compliance. The influence on compliance that providing written medicine 

effectiveness information as pamphlets from community pharmacists may have, was 

examined for 211 patients in a double-blind controlled trial. Patients who presented a 

prescription for beclomethasone for asthma or enalapril for hypertension were invited to 

participate. Each patient received one of three pamphlets, 1. specific medicine information 

pamphlet, 2. specific medicine information plus effectiveness information, 3. a control 

pamphlet containing general medicine information. Medicine knowledge was significantly 

increased by both the medicine information pamphlet (p=0.028) and the medicine and 

effectiveness information pamphlet (p=0.016) compared to control. Significantly more 

beclomethasone than enalapril patients showed compliance-failure (p=0.001) although this 

was independent of the pamphlet given. Expectations of LOE were related to patient 

compliance for beclomethasone patients, but not for enalapril patients. Significantly more 

beclomethasone patients with higher expectations of LOE were compliant (p=0.017). 

Satisfaction with the information contained in the pamphlet had a positive effect  on patient 

compliance with beclomethasone individually. Patient-orientated measures of effectiveness 

such as COE (Category of effectiveness) and LOE (Likelihood of effectiveness) can identify 

patient expectations, increase patient knowledge and may provide some insight into patient 

compliance failure. 
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SECTION 1 - INTRODUCTION 

CHAPTER 1 - MEDICINES - Effectiveness, Information and Patient Compliance 

PART A - EFFECTIVENESS 

The development of innovative classes of medicines, coupled with growing numbers of 

medicines within those classes, has provided a multitude of treatment options for the busy 

physician. National expenditure on medicines rose in the USA from $3.7 billion to $192 

billion between 1960 and 1980 (Cluff  1985). In New Zealand, the annual cost of 

prescription medicines (including wholesale and dispensing fees) has risen from $221 

million in 1984 to $674 million in 1995, a 300% increase, for a population of 3.1 million 

people (PHARMAC 1996). The vast growth in the number of medicines available over the 

past thirty years, while providing an ever-expanding choice of therapy, has made the choice 

for the individual patient more difficult.  Research and development of these new classes 

of drugs, particularly in the field of chronic disease states such as hypertension, has 

generated a mass of information and reports in the literature. These require critical reading 

and assessment to enable prescribes to make informed choices regarding appropriate 

treatment for their patients. An estimated 4 million articles are added to the biomedical 

literature each year, making it much more difficult  and unrealistic for many prescribes in 

busy practices to fully investigate results as reported in the literature (Ahmed & Silagy 

1995). The method of reporting trial results and their application to clinical care has also 

been the focus of attention over some years. These need to be in clinically relevant terms 

which can be readily evaluated and related to individual patients (Avorn & Soumerai 1983; 

Lamas et al. 1992; Guyatt et al. 1994). 

Clinical decision making has become even more complex with the more recent inclusion 

of the patient in this process (Deber 1994a). The provision of information regarding the 

risks and benefits of specific treatments compared with no treatment has therefore become 

more important. This has emphasised the need for a means of expressing the 

effectiveness of medicines not only in terms of prescriber orientated surrogate endpoints, 

but also in relevant, easily understood, patient-orientated terms (Deber 1994b). The extent 

to which the patient wishes to be informed, together with their desire to participate must 

also be taken into account, and the information provided tailored to meet these 

requirements. 

20 



1.1 Medicine and Health. 

The effectiveness of medical treatment and its contribution to the overall health of the 

community has been the subject of much debate. The lengthening of life expectancy this 

century and particularly in the last fifty years, has largely been attributed to improved 

sanitation, better housing, improved education and general improvement in the standard 

of living rather than to medical interventions or medicine treatments (Morrison & Smith 

1994; Smith, R. 1994). In a recent short report of the Standing Conference on Public 

Health in the British Medical Journal (Anon. 1994), Dr Sonja Hunt is quoted as emphasising 

that "the increase in life expectancy owes almost everything to improvements in living 

conditions and almost nothing to medicine." The suggestion has been made that doctors 

therefore should perhaps encourage governments to spend a higher proportion of 

resources in these social areas rather than in the area of medical interventions and 

treatment (Smith,R 1994). In the view of the epidemiologist, Thomas McKoewn (Alvarez-

Dardet et al, 1993), the perceived contribution of the medical profession to improving health 

had, in the past, resulted in unrealistic expectations of its future impact. He believed this 

had "led to a distorted appreciation of the role of medicine". He is reported to later 

concede that the impact of medical care could not be measured with precision, and 

therefore could not be excluded from the overall effect  of social change (Bunker 1995). In 

contrast, another epidemiologist, Archibald Cochrane (Alvarez-Dardet 1993) believed that 

the apparent lack of effectiveness of medicine and medical services was due to the poor 

use of scientific method. In particular he emphasised the lack of organised summary and 

evaluation of all randomised controlled trials (RCTs). Systematic evaluation and review of 

therapy could prevent the recommendation of inappropriate therapies in such areas as 

breast cancer, neonatal care (Chalmers et al. 1992) and myocardial infarction (ISIS-4 

(Fourth international study of infarct survival) Collaborative Group 1995). 

Research has been undertaken into patient outcomes in terms of Life Expectancy and 

Quality of Life (QoL) with specific reference to the results of clinical trials (Croog et al. 

1986, Rogers et al. 1994, Editorial 1995). The medical view is that medical care has 

provided improvement in life expectancy and health outcomes which are tangible and can 

be measured. It is estimated that medical care has contributed to at least 5 years or 

approx 17% of the 30 years increased life expectancy which has been seen over the last 

century (Bunker 1995). 
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One of the greatest problems with this type of assessment is the methods by which QoL 

is evaluated in the literature. A recent editorial in the Lancet (July 1,1995) highlights the 

work of Gill and Feinstein who suggest that the three implicit assumptions made in the 

measurement of QoL may be flawed i.e. 1. that we know what is being measured; 2. that 

we understand why these are being measured; 3. that the measures used are valid. The 

ensuing debate while agreeing on the importance of the principle of inclusion of QoL 

measures in clinical trials, indicates the diversity of opinion on what should be measured, 

how this should be achieved, the implications of the data collected and the practicalities of 

using such instruments in clinical practice. (Glaser & Walker, 1995; Fayers & de 

Hayes, 1995; Tofler,1995; Price & Harding, 1995; Christie, 1995). 

The development of the utility measure, the Quality Adjusted Life Year (QALY), has been 

suggested as a measure of cost effectiveness of drug therapy. This measure can be 

defined as the impact of the drug on quality of life as an outcome measure in terms of 

morbidity e.g. pain and disability (Freund & Dittus 1992). This may be useful in terms of 

provision of health services, but there is considerable debate regarding its usefulness 

across different  patients, due to variation in preferences of individual patients (Lohr,1989). 

Jankel suggests that cost-effectiveness analyses have tended to focus attention on the cost 

component with "too little emphasis on the effectiveness component" (Jankel 1990). The 

use of the QALY as a measure of QoL may be of value in the economic sense in terms of 

resource allocation, but seems of little help to doctors or patients in making joint decisions 

about treatment (Bunker 1995). 

1.1.1 The effectiveness of medicines 

Efficacy,  or intrinsic activity, in a pharmacological sense is defined as the maximum effect 

of a drug or medicine. Effectiveness is defined as the ability of a drug or medicine to 

achieve a useful clinical effect  (Holford 1995). 

It has been suggested that the assumption of effectiveness when applied to medicine use 

is dependent on three major components: "efficacy,  proper use and compliance" (Jankel 

1990). These are further defined as "efficacy of the drug for the population, the proper use 

by the providers who treat the population, and compliance by the individuals who are 

treated by the drug." These three points are deserving of closer attention. 
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1.1.1.1 Efficacy 

Efficacy as defined in 1.2.1 is determined by the results of randomised clinical trials and 

represents in pharmacokinetic terms the Emax. This efficacy is determined under rigidly 

controlled conditions in animal models (Phase I trials) before further testing in healthy 

human volunteers (Phase II trials). 

1.1.1.2 Effectiveness 

The effectiveness of medicines is determined by the useful result which may be achieved 

by the clinical use of the medicine and the frequency with which it is able to achieve this 

result. This effect  is determined by the use of randomised controlled trials of the medicine 

in patients with the condition and compared to placebo. Where this is inappropriate or 

unethical, it is compared to another treatment, the effectiveness of which is known. The 

desired result is clearly defined. The effectiveness of the medicine is measured in terms 

of mortality, morbidity or surrogate end-points such as measurement of blood pressure 

(Phase III trials). The measures of effectiveness which are used to report the results of 

these trials vary and may be expressed as relative or absolute results or a combination of 

both (Laupacis et al. 1988, 1992; Sinclair & Bracken 1994). Such reports may include one 

or more of four basic measures of effect:-

1. The reduction in relative risk - the proportional reduction of adverse events 

in the treatment group when compared to the control group. 

2. The treatment effect  measured as the relative likelihood of a given 

outcome compared to a control group. 

3. The reduction in absolute risk - the difference in rates of events between 

treated group and control 

4. The number needed to treat (NNT) - the number of patients needing to be 

treated to prevent one adverse event. 

Clinical trial populations are not always indicative of the general population and they are 

often subject to exclusion criteria which do not apply in the general population. Results are 

therefore difficult  to apply to individual patients and the clinician must determine who will 

benefit from such treatments. Measures therefore must include both the degree of 

anticipated benefit and possible risks of treatment, together with the risk to the patient of 

an adverse outcome if no treatment is given (Smith & Egger 1994). 
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1.1.1.3 Appropriate use by the prescriber 

Appropriate use is reliant on the availability of adequate information to the prescriber. The 

sources of this information, how it is presented, and how it may be interpreted is discussed 

in detail in 1.3. The information provided to prescribers from the manufacturers both for 

new and existing medicines has major deficiencies (Herxheimer 1987) particularly in the 

area of effectiveness.  Prescribers need assessments from independent professional 

sources to identify those medicines which "offer  a real therapeutic gain and those that do 

not" (Herxheimer 1987). This information is available from such sources as the Food and 

Drug Administration (FDA) at the time of marketing a new medicine, and should be 

distributed both to the prescribers and the public. Precautions to prescribers such as 

"should be used with caution" should be clearly defined, as these are open to several 

interpretations e.g. "avoid if possible" or "reduce the dose" or "monitor regularly". 

Both Boissel and Herxheimer believe that doctors are not sufficiently trained to apply 

pharmacological principles to reading and evaluating the evidence as provided by RCTs 

and to select information appropriate to clinical decision making (Boissel 1989, Herxheimer 

1987). 

Two studies (Forrow et al. 1992; Naylor et al. 1992) have evaluated the prescribing 

preferences of doctors in general practice. The relationship of prescribing to reports of 

clinical trials in the literature has been examined. Both prescribing in hypothetical 

situations, and treatment choices based on data from the same trial presented in different 

ways, were used (see 1.2.1.4). The use of aspirin to prevent myocardial infarction (Ml), 

and diltiazem post Ml was examined in patients enrolled in the SAVE trial between 1987 

and 1990 (Lamas et al. 1992). This was after the publication of the Physicians' Health 

Study, ISIS-2, SPRINT and the Multicentre Diltiazem Post Infarction Trial and the effect 

these reports had on prescribing was assessed. The use of ^-blockers post Ml was used 

as a control as no new studies had been published during that time. 

The first two investigations (Forrow et al. 1992; Naylor et al. 1992) found that physicians' 

prescribing did not reflect a knowledge of change of therapy as recommended in the 

literature. In contrast a significant change in prescribing was found following the publication 

of the latter trials (Lamas et al. 1992). These results are discussed more fully in 1.3 (see 

1.3.1.4 Mode of reporting). 
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1.1.1.4 Compliance 

Patient compliance with medicines is a factor which must be included by prescribes in any 

medicine treatment under consideration. A full discussion of the many contributing factors 

is presented in 1.3. In general, adequate patient information together with the simplest 

medicine regime which will provide appropriate benefit, is to be preferred. The acceptability 

of any prescribed treatment regimen to the patient, however is largely dependent on the 

quality of the physician-patient relationship. This "therapeutic alliance" (Barofsky 1978) is 

based on a shift in the perception of the physician directing the patient and their care, to 

a relationship where the patient has the opportunity to negotiate a partnership role in their 

own "self-care." 

1.1.2 Measures of effectiveness 

Measures of effectiveness of medicines are reported in clinical trials in terms of mortality, 

morbidity or surrogate endpoints e.g. blood pressure. While mortality and surrogate 

measures are readily quantifiable, measures of morbidity are more difficult  to define. 

Measurements of the number of strokes prevented after myocardial infarction (Ml) and 

subsequent reduction in morbidity can be quantified. Improvement in such things as 

general well-being, physical disability, emotional well-being, patient satisfaction, and quality 

of life, both social and economical, are less easily measured. Two measures of general 

health and disability which have been tested and validated are The Nottingham Health 

Profile (Hunt et al. 1981), and the short-form General Health Survey of the Medical 

Outcomes Study (Stewart et al. 1988). The time required to complete the Nottingham 

Health Profile is seldom available in the clinical setting. The Medical Outcomes Study 

(MOS) short-form appears the most convenient, but this again took some 13 minutes for 

the patient to complete, although the health items were estimated to take 3-4 minutes. The 

SF-36 rating scale (Ware, J.E. & Sherbourne 1992) is a further development from the MOS 

designed to be used in the clinical and research setting. This takes sone 5-10 minutes to 

complete. It is designed for self-administration, telephone administration or for personal 

interview. 

1.1.3 Are these measures adequate? 

These instruments are more appropriate for assessing general health and medical 

treatment in a wider sense. When investigating treatment with a specific medicine other 

factors may also be relevant. In the present day environment of "user pays," there are also 

outcomes which include economic issues at the personal level which may be of great 
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importance to patients. These do not appear to have been included in current evaluations. 

Such things as days off  work or school, cost of visits to the GP, cost of prescription 

treatment should be included. Patients' views on the importance of these issues, and the 

effect  medicine treatment may have on them, may vary from those of the health 

professionals. 

1.1.4 What is important to the patient? 

When a patient consults a physician and is prescribed a medicine to alleviate or prevent 

a condition, what are the patients' expectations of that medicine? Is the patient expecting 

a magic remedy, which is the panacea of all ills? So much publicity is given to new 

developments in medicine treatment that patients are expecting and in some cases 

demanding medicines where they may be neither appropriate nor as effective as portrayed. 

Patients need to be able to assess the value of medicines in terms of their everyday lives. 

Is the medicine going to give them a longer life, keep them out of hospital, enable them to 

return to work? These are the everyday issues which need to be taken into account if the 

patient is to feel the treatment is worth while. Realistic expectations and easily understood 

information must be available for them to make informed decisions regarding the value of 

their medicines and the risks and benefits both treatment and no treatment may entail. 

The association between patient beliefs and compliance has been expressed in terms of 

a behavioral model termed "The Health Belief Model" (Becker et al. 1979). This model was 

proposed to explain why patients undertake a particular preventative health action and is 

based on two precepts, 1. the attractiveness of the goal to the patient, and 2. the expected 

success of the action. These concepts are further explained as 1. patient susceptibility to 

the condition, 2. severity of the condition, 3. potential benefits of action, 4. barriers to or 

costs of action. The model has been revised to apply to paediatrics in a juvenile weight 

loss programme, and has been found to explain the compliance behaviour of mothers and 

to be a significant predictor of such behaviour (Becker at al. 1979). 

1.1.5 How can we express medicine effectiveness in more meaningful terms? 

A measure of outcome, the Category of Effectiveness (COE), designed to provide some 

information about the expected benefits of the medicine from the patients' perspective, has 

been developed by Dr. Holford, Department of Pharmacology, in order to examine these 

issues further. This measure can be likened to the first decision-making concept of the 
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Health Belief Model, i.e. the attractiveness of the goal to the individual (or valence), but is 

more specific in identifying potential benefits. The categories were chosen to represent 

patient-orientated outcomes and provide a clearly defined framework with which the patient 

can identify. The use of the COE by patients would allow them to interpret the expected 

benefits of medicines in terms of their everyday lives and the impact the medicine may 

have on the costs of their condition in both qualitative and economic terms. An evaluation 

of the expectations of medicines by two health professional groups in terms of the COE 

was undertaken by medical students as a third year Pharmacology Project. These projects 

have been reviewed by the author (see CHAPTER 4) who has developed the concept 

further in order to form the basis for research into the comparative expectations of 

prescribers and patients in the community. In comparing the expectations of patients 

regarding the benefits of their medicines with those of the health professionals, some 

insight may be provided into the value they place on the outcome of their treatment. 

Identifying patients expectations would also afford a basis for giving appropriate information 

when medicine treatment is prescribed. The COE therefore may be a means by which 

patient opinions of medicine effectiveness may be related to desired outcomes and lead 

to an understanding of some of the influences which affect  medicine use. 

A second measure, the Likelihood of Effectiveness,(LOE),  was also developed by Dr 

Holford and was designed to indicate how frequently medicines are effective.  It may also 

be used to represent a patient's expectation of the likelihood of achieving the outcome they 

have chosen as the COE and can therefore be allied to the second concept of the Health 

Belief Model i.e. the personal estimate of goal attainment. It is these two concepts in the 

presence of a trigger or cue to action which, it is suggested, determines whether a patient 

will undertake a recommended health action (Becker et al. 1979). The cue may be one or 

more of a number of reminders or situation such as pain or discomfort, physician 

reminders, or articles in newspapers or magazines. 

A model including COE and LOE, based on the Health Belief Model (HBM), has been 

developed by the author (see FIGURE 1-1). It is suggested that these concepts may have 

an effect  on patient compliance. Demographic variables together with the severity of the 

condition would be expected to provide the incentive to act to obtain treatment. The 

perceived benefits of the treatment together with the anticipated effectiveness would be the 

likely stimulus to motivate the patient to take (or comply) with the medicine treatment. The 
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benefits and their likely achievement would however need to be balanced against the 

barriers or costs to the patient of accepting the medicines as prescribed. Medicine 

information for both the patient and the prescriber is necessary for them to make informed 

decisions about proposed treatment The effect  that information may have on patient 

compliance and the many other factors involved will be discussed further in Part C of this 

chapter. 

1.1.6 Conclusion 

The expectations of health professionals and patients about the effectiveness of medicines 

will be established in terms of COE and LOE. The effect  that these expectations may 

have on compliance will be examined in both general practice and in the hospital discharge 

setting. The effect  on compliance of providing patients with written information on 

effectiveness with long-term treatment will also be established. 

PART B MEDICINE INFORMATION 

1.2 Introduction 

The appropriate use of medicines is dependent on adequate information for both prescriber 

and the patient. The prescriber needs concise accurate information on all aspects of the 

medicine, so that the risks and benefits can be evaluated and an informed choice of 

treatment for the individual patient can be made. The patient needs basic instructions from 

the prescriber on how and when to take or use the medicine. However this basic 

information seems to be insufficient  to encourage compliance with the instructions. Rates 

of compliance-failure are high, especially with long-term treatment of chronic illness. 

Information which includes the reasons, the benefits and possible disadvantages of 

treatment may encourage patients to follow the basic instructions more frequently. 

1.2.1 For the Prescriber 

1.2.1.1 Sources of information 

The manufacturer 

Before a new medicine is released and available to be prescribed, the registration 

requirements include the production of a data-sheet providing detailed information to the 

prescriber regarding the pharmacokinetics and pharmacodynamics of the medicine. This 
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information must conform to strict requirements and is called a Summary of Product 

Characteristics (SPC) (New Zealand Ministry of Health - Therapeutics Section 1994). The 

SPC is the basis for the data sheet which is provided by the manufacturer for the use of 

medical practitioners. As discussed in 1.2.1.3 this information may be presented in such 

a way that it encourages the prescribing of the medicine. Data sheets are often produced 

in small print, and frequently distributed with attractive advertising material promoting the 

product, and therefore may not be read. Hull & Marshall (1987) looked at prescriber 

preferences for various sources of medicine information in ten European countries and 

Australia. Drug company representatives were ranked number one source in Sweden & 

Norway and equal top, with books and journals, in Finland. All other countries gave books 

and journals the top ranking. Clearly manufacturer information has some impact. 

The beliefs of prescribers about the effectiveness of propoxyphene and cerebral 

vasodilators, for which the scientific and commercial claims differed markedly, have been 

examined (Avorn et al. 1982). The prescribers' beliefs correlated with the commercial 

rather than the scientific literature despite their conviction that such literature did not 

influence their decisions. Manufacturers' marketing strategies are influential and with up 

to 15% of some companies' annual budget spent in this way, it is undoubtedly of value to 

them (Maling 1989). 

Medical literature 

"Medicine is an information based activity...yet medicine has lagged behind., in the 

appropriate use of information technology" (Morrison & Smith 1994). For many years the 

chief source of information about medicines has been the medical and scientific literature. 

Journals are therefore very important and Medical Libraries are a prime source of medicine 

information. Published indexes such as Index Medicus have provided the means to search 

the literature in a structured manner and have been the mainstay of the libraries for many 

years. The introduction of microfiche, with the advent of IDIS (Iowa Drug Information 

System) has provided further assistance, particularly as the system had the capability to 

print the article if required. The development of the international abstracting service, 

Medline provided library-based on-line literature searching for several years but was 

expensive and therefore only used to a limited extent. With the growth of desktop 

computers and the storage capabilities of CD-ROM, computer literature-searching, using 

such sources as Medline, Current Contents and International Pharmacy Abstracts (IPA) via 

compact disc has become more readily available. Many Medical schools have these 
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facilities networked providing the ability to search the literature from any personal computer 

(PC) within the school. 

In New Zealand, PHARMAC (Pharmaceutical Management Agency Ltd) which represents 

the four Regional Health Authorities, provides prescribers with the Pharmaceutical 

Schedules and also publish a Medicine Handbook suggesting appropriate prescribing in 

various disease states. The quarterly publication, The New Ethicals Catalogue (ADIS 

press), contains brief summaries of all the registered prescription medicines including 

indications, major side effects,  and usual dose. The companion annual publication, The 

New Ethicals Compendium, includes monographs of each medicine based on the data 

sheet material. Both these are distributed free to prescribers and are a quick desk-top 

reference. In the UK, the British National Formulary provides similar information. 

The internet 

With the development and growth of the Internet, the sources of information are vast and 

readily available to the busy clinician within their own practice. The Internet also provides 

access to many Special Interest Groups through e-mail which are open for subscription. 

These provide the avenue for interactive discussion between colleagues in particular 

disciplines around the world. In addition, other information sources are available, such as 

data bases at universities and other research centres (Millman et al. 1995). Many 

organisations have information pages on the World Wide Web indicating the services they 

provide and those which are available on subscription. In the UK, Medline is available to 

British Medical Association (BMA) members free via modem in their own practices 

(Rowlands et al. 1995). The Bath Information and Data Service (BIDS), which provides 

access to a number of useful databases through the internet, is also available. In the USA 

the New England Journal of Medicine is available to Internet users (Campion 1996). 

Medicine information centres 

Hospital pharmacies in the larger cities have Drug Information Services which provide 

medicine information for the medical staff.  These are available for literature search and 

data evaluation, and are run by trained pharmacists under strictly controlled guidelines to 

ensure the quality and professionalism of the information provided. In a recent survey of 

drug information pharmacists in the US, 55.4% had either a PhD or PharmD qualification 

and a further 10.1% had a MS degree (Gong et al. 1992). In New Zealand, there are four 

drug information centres. Of the pharmacists who run them, two are undertaking Masters 
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degrees and two completing PhDs (Duffell  1996). Micromedex, a medicine information 

data-base on CD-ROM, is widely used in these centres and provides referenced reviews 

of the literature for each medicine together with kinetics, dynamics, adverse reactions etc. 

Texts such as Martindale's Extra Pharmacopoeia are also available on CD-ROM providing 

quick reference material. These services are readily available to hospital staff,  and some 

centres provide medicine information for general practitioners on request. 

1.2.1.2 Information available for new medicines. 

Herxheimer makes the following recommendations to manufacturers regarding the 

information they provide to prescribers for new medicines. It should be clear, 

comprehensive, and give precise indications why the medicine is new and what advantage 

it offers  to the patient. The absolute number of patients who have received the medicine 

prior to release should be noted. Warnings should be clearly defined to reduce ambiguity 

and give clear guidelines for clinical use (Herxheimer 1987). The bias associated with 

manufacturer's information, particularly promotional material, makes it suspect when it 

comes to assessing clinical effectiveness and making prescribing decisions. 

1.2.1.3 Dissemination of the results of clinical trials. 

The distribution of the results of clinical trials from the literature to the primary care 

physician has been variable and often inadequate. It was found that 18 months after 

publication, the results of a study of treatment for diabetic retinopathy were unknown to 

72% of family physicians and 54% of internists despite their acknowledgement of its 

relevance to their practice (Stross & Harlan 1979). 

The information needs of a group of 47 primary physicians in the US was investigated 

(Covell et al. 1985). For 182 questions, 61% of physicians reported that they used books 

and journals as the prime source of information. The observed behaviour for 82 questions 

indicated that for 26.6%, written sources were used, and for 53.3%, oral sources of 

information were used. Reasons for the lack of use of written sources included poor 

indexing of books and journals, shortage of time, and non-availability of suitable 

information. 

The formation of the Cochrane Collaboration in 1992 is an attempt by an independent body 

to rectify this. Organisation of randomised controlled trials (RCTs), both reported in the 

literature and unpublished, is the goal, in order to provide an extensive data base and up-
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to-date reviews in particular fields (Godler 1994). This information will enable individual 

decisions for appropriate treatment to be made, and guidelines to be established for 

treatment in particular clinical conditions. The difficulty in evaluating the information 

provided in the results of clinical trials in terms of patient care, has led to inappropriate 

medicine use in some cases e.g. use of magnesium sulphate post Ml which has been 

shown ineffective by the results of ISIS-4 (ISIS-4 1994). It is therefore essential that the 

prescriber has adequate unbiased information about medicines available so that prescribing 

is appropriate, safe and effective. 

Whether the prescriber or institution will avail themselves of a service such as that provided 

by the Cochrane centre is also in question. A survey of institutions in the UK found that 

four years after the first of these data-bases (The Oxford Data-base of Perinatal Trials) 

became available, 72% of obstetric hospitals surveyed (n=98) did not have access to the 

data-base. Fourteen percent of obstetric consultants were unaware of the database and 

only 29% could define what it was (Paterson-Brown et al. 1993). The availability of these 

must therefore be well advertised and the medical profession made aware them, as such 

reviews of effectiveness may well be important in the medicolegal area in the future. 

1.2.1.4 Limitations 

Mode of reporting 

The method used to report the results of a clinical trial of a medicine can affect  the 

perception of the prescriber regarding the usefulness of such treatment (Laupacis et al. 

1990, 1992; Sackett & Cook 1994). Therefore application of results to the everyday clinical 

setting may vary. This has been demonstrated in two surveys which presented data in two 

ways to clinicians. The first by Forrow et al. (1992) presented results from studies of 

hypertension and hypercholesterolemia to 235 physicians in two ways:- first as the relative 

change in outcomes for both treatments, and secondly the absolute change in outcomes. 

Forty-six percent of respondents gave different  responses to the same results when the 

data was presented in different  ways. Of these, significantly more (p=<0.0001) were 

inclined to treat when results were presented as relative change in outcome. 

The second study (Naylor et al. 1992) presented results from the Helsinki Heart Study for 

three end-points; all-cause mortality, fatal myocardial infarction and any myocardial 

infarction. Physicians were randomised into two groups, one of which received results in 

relative terms and one which received data in absolute terms. A fourth trial using the 
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results expressed as NNT (number needed to treat) was given to both groups. Ratings of 

effectiveness were found to be significantly less (p<0.001) when data was presented as 

NNT. It would seem that physicians may be overestimating the benefits of medicines to 

their patients. Using the same results and similar methods of reporting, comparable results 

were obtained from 558 primary care practitioners in Switzerland (Bucher et al. 1994). In 

addition, these practitioners, when given a specific case study, would commence lipid-

lowering medicine treatment significantly less often when the results were presented in 

terms of NNT. 

As a result of these findings, reports of effectiveness in the literature including meta-

analyses should ideally include several items for evaluation by the prescriber (Sackett & 

Cook 1994). These include both benefits and possible harm of treatment, considerations 

of patients' QoL with and without treatment, and the economic impact treatment may have 

for both the patient and the community. Where such analyses are not available, they 

suggest clinicians need information on three outcome measures for consideration; the 

absolute measure of NNT to obtain the target outcome, the susceptibility of control patients 

to the target outcome, and a relative measure of effectiveness (such as the relative risk 

reduction). 

The possibility of publishing bias exists, as few trials with negative results are published. 

In addition much material is not submitted for publication and therefore unavailable for 

assessment. 

Evaluation and interpretation 

It has been suggested that doctors are not sufficiently trained to evaluate clinical trial 

results in an appropriate manner (Figon et al. 1992). In a survey of French general 

practitioners, it was found that the interpretation of clinical outcomes was inadequate. 

Forty-five percent of GPs based their decision on results of RCTs (randomised controlled 

trials), but 43.6% relied on their own experience and patient preference. 

Searching and evaluating the medical literature and applying it to problem solving in terms 

of patient care, is the thrust of "Evidence Based Medicine" (Evidence based medicine 

working group 1992). This concept will require new skills from prescribers in evaluating trial 

results reported in the literature in order to choose which medicine will provide each patient 

with the optimal outcome in their particular circumstances. Guides to using and evaluating 
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the medical literature from this group have been published recently in JAMA (Guyatt et al. 

1993, 1994) with particular emphasis on the application of results to patient care. 

The increase in drug utilisation and review programmes in hospital and institutional areas 

which have been largely due to economic constraints have emphasised the importance of 

assessing the quality of prescribing. The goals of quality prescribing (Fish et al., 1992) 

include the following :-

1. To maximise the effectiveness of treatment 

2. To reduce the possibility of an adverse reaction 

3. To minimise the monitoring required 

4. To increase the likelihood of patient compliance. 

This type of review is also essential in primary health care and was the basis for the 

formation of the PreMec programme in New Zealand (Maling & Ward 1993). PreMec 

provides unbiased medicine information, peer review and prescribing audit. In conjunction 

with academic detailing by pharmacists on a regular basis, this service is designed to 

promote quality prescribing and enhanced patient outcomes. 

1.2.1.5 Academic detailing 

The effect  of academic detailing on the prescribing habits of 435 physicians in four states 

of the US regarding three target medicines has been evaluated (Avorn and Soumerai 

1983). Those physicians who received personal educational visits by clinical pharmacists, 

together with unbiased written information, significantly reduced their prescribing of the 

target medicines compared to those with written information alone or no information 

(controls). This reduction was still evident after nine months and there was no increase in 

other substitute medicines. 

In the UK, non-steroidal anti-inflammatory drugs (NSAIDS) were targeted in a similar 

manner (Newton-Syms et al. 1992). The similarities in effectiveness were emphasised and 

ibuprofen suggested as first choice therapy. Over a five month period after the visit of the 

pharmacist, the use of ibuprofen significantly increased in the intervention group but not in 

the control. The use of the other NSAIDS increased in the control group, but not in the 

intervention group. 
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An educational programme presented by the Paediatric CCU liaison pharmacist targeting 

high cost drugs within the unit, was found to significantly increase (p=0.05) physician 

knowledge of therapeutics and costs (Sumpton et al. 1992). 

A similar programme in general practice in Nelson (Ferguson & Maling 1990), looking at 

benzodiazepine prescribing, confirmed these findings and was the fore-runner of the 

PreMec programme in New Zealand (Maling & Ward 1993). 

1.2.2 For the Patient 

1.2.2.1 Patient medicine information requirements. 

There is considerable evidence that patient medicine information requirements are not 

being met. A survey by the FDA in the US indicated that patients were not given enough 

information by health professionals when given a prescription for a medicine, and that few 

patients asked questions about their treatment (Rogers 1987). An earlier study in the UK 

reported similar findings with 62% of a sample of patients dissatisfied with the amount of 

information given to them about their medicines (Ridout et al. 1986). It has been shown 

that verbal information is frequently forgotten (Ley 1979), suggesting that supplementary 

written information may be of value. Weinman cites an early review of 12 studies (Morris 

and Groft 1982), showing that 75% of patients wanted written information with their 

medicines (Weiman 1990). This figure was confirmed by a study in 1987 (McMahon et al. 

1987). A large nationwide survey in the UK (Gibbs et al. 1990), indicated that 97% of 

patients thought medicine information provided in leaflet form was "a good idea", confirming 

their previous work in this area (Gibbs et al. 1989a, b). 

Basic information requirements 

The National Council on Patient Information and Education (NCPIE) in the US has 

suggested that patients should ask for and be given the following basic information about 

their medicines (Rogers 1987). 

1. The name and purpose of the medicine 

2. How and when to take and for what length of time 

3. What food,drink,medicines or activities should be avoided while taking the medicine 

4. Whether there are any side effects and what to do about them 

5. Whether there is any written information available 
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The Association of the British Pharmaceutical Industry (ABPI) in Britain suggests similar 

basic information is required and includes in addition, "how to get further information" and 

"how to tell if the medicine is not working" (Ridout et al. 1986; Kitching 1990). There are 

several problems in supplying medicine information including the amount of detailed 

information to give. Who should supply medicine information, when it should be given, and 

in what form, also require consideration. Clearly written information is wanted by patients, 

and the preparation of such material presents many dilemmas including the amount of 

detailed information that is appropriate and who should prepare such material. 

Consideration of many factors including the type of presentation, reading level, convenience 

and methods of distribution all become important. 

Patient knowledge of their medicines 

Several assessments of patient information knowledge show that it is poor in terms of the 

requirements suggested as necessary (Rogers 1987; Baker & Roberts 1991; Harvey & 

Plumridge 1991) and information given is often rapidly forgotten (Ley 1979). 

In a survey of 150 patients (McMahon et al. 1987), few patients had been given information 

about side effects (32%) and only 14% were found to have been given written information, 

although such information was available. 

The value of medicine information 

In the UK, the value of providing medicine information to patients has been investigated in 

several areas (George et al. 1983). The usefulness of generic leaflets in general practice 

for penicillin and NSAIDS was examined in a pilot study. Eighty-one percent of patients 

found them very clear, 76% found them helpful or very helpful, and knowledge of side 

effects was significantly increased. Further work (Gibbs et al. 1989a) indicated that both 

patients' knowledge and satisfaction was increased when generic leaflets were supplied. 

This increase in knowledge was still evident after 12 months. Patient compliance showed 

a non-significant trend towards better compliance if they had received a leaflet. However 

a further study looking at leaflets supplied on dispensing penicillins, diuretics and 

benzodiazepines showed a reversal of this trend (Gibbs et al. 1989b). 

Provision of written and verbal information has been found to improve patients' compliance 

whether the information referred to adverse events or beneficial effects (Myers and Calvert 

1984). The authors suggest that increased attention rather than increased information may 
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be the influencing factor. In a review of the effects of medicines information on patient 

knowledge and compliance (Morris & Halperin 1979), written information has been found 

to significantly improve compliance with short-term medicines. A later study has confirmed 

this (Dodds 1986). The results for long-term medicines indicate that although written 

information improves knowledge, the effect  on compliance appears equivocal and additional 

measures appear necessary (Morris & Halperin 1979, Haynes et al. 1996). Written 

information combined with counselling has shown improved compliance with long-term 

medicine (Smith et al. 1984). 

1.2.2.2 Production of Pamphlets 

In the UK, production of prescription medicine pamphlets for patients by manufacturers has 

been recommended by the Association of the British Pharmaceutical Industry and accepted 

as part of the requirements for all new products put forward for registration and those 

requiring re-registration after 1 January 1994 (Pocock 1985). The question of bias must 

arise from manufacturer produced pamphlets. Herxheimer and Davies as early as 1982 

suggested that preparation by independent professionals in collaboration with industry of 

information pamphlets that are generic in nature may be the most appropriate way to 

produce such patient information. However this creates its own problems of consistency, 

availability and cost. 

It has been emphasised that the contents of such pamphlets must be in simple terms, at 

a reading level that most people can comprehend, and that they should be used as an 

adjunct to verbal information given by both physician and pharmacist (George 1987). One 

perceived problem with manufacturer produced pamphlets is the inclusion of too much 

information as a protection against litigation. 

1.2.2.3 Method of distribution of medicine information 

The supply of leaflets from both doctors during the consultation and from pharmacists when 

the prescription was dispensed has been evaluated (Gibbs et al. 1989a). Patients' 

medicine knowledge was significantly increased in both groups although those who 

received the leaflets from the pharmacists tended to be more knowledgeable and more 

satisfied. 

The requirements of hospital outpatients for medicine information from pharmacists has 

been evaluated (Harvey and Plumridge 1991). Most patients (95.5%) who presented with 
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a prescription for oral penicillin wanted information from pharmacists. Of these patients, 

61.5% preferred a leaflet alone or verbal information plus a leaflet. 

In order to make use of written information the patient must be given the pamphlet and in 

this regard the behaviour of many health professionals needs modification (Weinman 1990). 

The availability of written information does not necessarily mean it is passed on to the 

patient (McMahon et al. 1987) by the health professional. Few pharmacists (25.4%) 

responded to an invitation to participate in a study distributing medicine information 

pamphlets (Gibbs et al. 1990). This is in contrast to pharmacists' declared interest in 

providing medicine information and counselling for patients as stated in the Nuffield Report 

(1986). 

The inclusion of patient information in the original pack by the manufacturer as 

recommended, may also pose problems. Many patients discard the pack without looking 

at the information. Also further copies would need to be available for hospital pharmacy 

use where many medicines are supplied in bulk. These pamphlets, presented as package 

inserts, therefore require the pharmacist or prescriber to draw the patient's attention to 

them, and preferably to go through the information with them to ensure proper 

understanding. 

Information on effectiveness of the medicines is not included in these proposed pamphlets, 

suggesting that this is an area which may require further investigation. While the purpose 

of the medicine is important, the benefits and risks should be included to place the 

treatment in perspective and provide the basis for an optimal outcome. Such information 

could provide a basis on which informed consent could be given, enabling the patient to 

make choices about their treatment with which they are more likely to comply. 

1.2.2.4 Current requirements for written patient information. 

In the US, patient information pamphlets are available from the United States 

Pharmacopeia Drug Information (USPDI) and is in published text or diskette form. The 

information is generic in nature and may be generated and customised for the patient. It 

is a recognised source of patient counselling material under the Omnibus Budget 

Reconciliation Act (OBRA) of 1990 and 1993. In the UK the provision of manufacturer 

generated patient information pamphlets for all newly registered prescription items became 

mandatory from 1st January 1994. 
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In Australia, the provision of Consumer Product Information (CPI) pamphlets is mandatory 

where one exists, and for all newly registered medicines. CPI will be mandatory for all 

medicines by the year 2001. The CPI is manufacturer-generated and brand specific and 

must conform to the provisions set out in the Therapeutic Goods Act (Pharmacy Consumer 

Medicines Information Taskforce 1993). 

New Zealand is currently looking at implementing Consumer Medicine Information (CMI) 

in a similar manner to Australia (New Zealand Ministry of Health - Therapeutics Section 

1994). Information will be manufacturer-produced under strict guidelines, computer 

generated, and mandatory provision of CMI is expected when pending legislation is 

finalised. It has been proposed that mandatory written information is to be given each time 

a medicine is prescribed, dispensed or administered. This will need clarification as 

pamphlets would also need to be available for nursing staff  and visiting district nurses. 

1.2.3 Conclusion 

The manner in which patient medicine information is prepared and given in New Zealand 

has yet to be finalised. Informed decisions by both the prescriber and the patient about 

medicine treatment could be expected to increase the appropriate use of medicines if 

adequate information is available. Whether increased patient medicine knowledge will be 

achieved, and patient compliance is improved by providing increased medicine information, 

has yet to be determined. 

PART C - PATIENT COMPLIANCE 

1.3 Introduction 

Why some patients comply with their prescribed medicine treatment and others do not is 

a multi-factorial complex problem. Compliance-failure may result in unfulfilled expectations, 

ineffective treatment, preventable morbidity and possible mortality. These outcomes are 

costly to the individual and to the community, both personally and financially, and may be 

largely preventable. While there is no single factor which can be applied to provide a 

simple solution, there are identifiable commonalities which give some insight into the 

problem and suggest strategies for improvement. 
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1.3.1 Definition and Terminology 

Patient compliance in terms of medicines has been defined as the extent to which a patient 

adheres to the medicine treatment that is prescribed for them (Dirks & Kinsman 1982; Slack 

& Brooks 1995). Non-compliance is failure to take or use the medicines prescribed as 

directed. Compliance in health care refers to life-style changes and behavioral changes 

as well as medicine treatment. For the purposes of this review, compliance with medicine 

treatment will be the focus, and discussion of other factors will be included only so far as 

they affect  medicine treatment per se. 

The terms compliance/non-compliance have become less popular with some researchers 

over the past few years. The increase of patient co-operation and participation in treatment 

decisions has led to the premise that such terminology suggests fault on the part of the 

patient and is submissive and judgmental rather than descriptive (O'Brien et al. 1992). 

Adherence/non-adherence has therefore become the more recent term although there is 

still the suggestion of "obedience/disobedience." 

The dichotomy "compliant and non-compliant" is an oversimplification of the nature of 

medicine taking behaviour (Kellaway 1980, Dirks & Kinsman 1982). Kellaway (1980) has 

further defined the terms as follows:-

Compliance: medication taken precisely as prescribed 

Non-compliance: a conscious decision by the patient not to comply 

Compliance-failure: medicine not taken for any reason 

Patient error: unintentional mistake by the patient 

"Non-compliance", defined as taking none or only a few doses of a medicine, and "partial 

compliance" defined as patients who take much but not all of their prescribed medicine, are 

the terms used in the Drug and Therapeutics Bulletin (Consumers' Association 1991). 

Compliance/compliance-failure will be the terms used in this review. 

1.3.2 Incidence and Patterns of Compliance-failure 

Compliance-failure has been reported as 40%-60% in the general population depending on 

the study method, (Bond & Hussar 1991) and 26-59% in elderly patients (Weedle & Parish 

1985; Morrow et al. 1988; Col et al. 1990). Literature reports since the late 1960s have 

recognised the complexity of compliance behaviour and suggested strategies to overcome 
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compliance-failure. Despite this, in 1993 it was estimated that in the USA, 30-50% of all 

medicines prescribed were ineffective because they were not taken correctly (Berg et al. 

1993). Clearly the problem has not been resolved. 

Compliance behaviour may take many different  forms. While deliberate non-compliance 

can seldom be changed, patient error can be minimised by the strategies discussed in 

Section 1.3.7 and improvement can be achieved. The most difficult  pattern to identify is 

the patient who seemingly takes most of the medicine, but at erratic time intervals resulting 

in variable response. A further pattern which causes concern is the "drug holiday" i.e. the 

patient who may seem overall to be compliant, but occasionally forgets their medicine for 

periods of three days at a time (Urquhart 1991). This may have varying consequences 

including a rebound effect,  loss of therapeutic action, or a first dose effect  when treatment 

is resumed. The effectiveness of the treatment is compromised and dosage may be altered 

or treatment revised inappropriately. 

1.3.3 Measures of Compliance 

Methods of compliance measurement have come under recent scrutiny and there is some 

doubt as to the appropriateness and accuracy of the methods used. 

Self-reports 

Self-reports of compliance have often been used. These considerably underestimate 

compliance-failure, with the patients telling the health professional what they think they 

want to hear. When compared with pill count and/or blood levels, considerable 

discrepancies are shown (Gordis 1979). Others suggest that when approached in the right 

manner, patients, particularly those admitting compliance-failure, will provide "reasonably 

accurate" accounts (Gordis 1979; Sackett 1979; Kellaway, 1980; Smith N.A. et al. 1986). 

It is necessary that the health professional's expertise include the skills which will enable 

this process, and provide the atmosphere which will motivate the patient to accept 

responsibility for their own self-care (DiMatteo et al. 1992). Self-report is of particular use 

in the busy clinical situation and may identify patients who will most likely respond to 

strategies to improve compliance, i.e. up to half those who show compliance failure 

(Sackett 1979). 
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Pill counts 

"Pill count" which involves the return of unused medication to the clinic or supplier after a 

period of time, has been found by some investigators to correlate with self-report (Smith 

et al. 1986), but others regard both as unacceptable (Cramer et al. 1989; Pullar et al. 

1989). "Pill count" which is undertaken in the patient's home setting may be more reliable 

by overcoming the problem of lost or forgotten containers, but home visits are time-

consuming and expensive. The pill-count method cannot distinguish pill-dumping by the 

patient, (i.e. discarding doses to achieve the correct amount) and is therefore thought 

unreliable (Rudd et al. 1989). To overcome this, oversupply of medicine has been given, 

which on assessment would indicate where pill-dumping has occurred. While this may 

identify the problem, it certainly does nothing to solve it. 

Other investigators have used the continuous measure of percentage of doses taken over 

a period. This gives an indication of the prevalence of over- and under- compliance and 

is usually compared with a pre-set range which is regarded as good compliance (Pullar & 

Tindall 1989) e.g. 90-110% or 80-120% of doses taken (Myers & Calvert 1984). Again 

"pill-count" or some other method must also be used in order to determine these 

percentages. 

Pharmacological markers 

The use of pharmacological markers, i.e. the inclusion of small but traceable amount of a 

compound such as phenobarbitone, which can be detected and quantified in the blood or 

urine, has also been used to measure compliance (Feely et al. 1987). While appropriate 

in the trial situation, the cost and inconvenience of continued monitoring is not practical in 

normal clinical practice. 

Electronic recording devices 

Studies have been undertaken using electronic recording of the number of times and the 

time of day the pill-bottle cap is removed to measure compliance (Cramer et al. 1989; Bond 

& Hussar 1991). While it can be argued that this is an accurate method, whether the 

patient actually took the medicine is open to question (Hoar 1989). Similar recordings from 

an electronically monitored individual dose calendar pack have also been used (Eisen et 

al. 1990), but again this did not ensure the medicine was swallowed. Such methods 

although very expensive, are necessary when evaluating the effectiveness of new treatment 

in the trial setting. Where compliance is essential e.g. transplant patients, the expense may 
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well prevent more costly replacement surgery (Urquhart 1991). However these methods 

also have problems with both the reliability of the device, and the curiosity of the patient. 

These may result in non-readable results, more frequent openings than necessary, or 

damage to the device itself. The use of such devices in the normal clinical setting would 

largely be dependent on the financial resources of the clinic. 

Self-report analysis 

A method of predicting and validating compliance by self-report has been tested in the 

treatment of hypertension using four simple patient-orientated questions (Morisky et al. 

1986). Predicted and achieved compliance at 6 months and 42 months as evidenced by 

blood pressure monitoring, was established. The measured average diastolic and systolic 

blood pressure measurements over the study period were compared to pre-determined 

standards. This method has not been verified in other medicines. 

No one measure has been shown to be consistently practical and reliable in the clinical 

setting. Therefore, a combination of methods geared to patient outcomes would seem the 

most appropriate, in order to validate any suspected compliance problems. 

1.3.4 Understanding Compliance Behaviour 

During the 1970's considerable work was done in identifying possible reasons for patient 

compliance-failure and in suggesting and testing possible strategies to improve compliance. 

Much of this work is included or reviewed in the book Compliance in Health Care, Edited 

by RB Haynes, DW Taylor and DL Sackett (1979), which has become a standard reference 

on the subject. 

The Health Belief Model (HBM) which is a theory of the decision making process with 

regard to health care, has been well supported and is based on "concepts of valence (or 

attractiveness of the goal to the individual) and subjective probability (or personal 

assessment of likelihood of goal attainment)" (Becker et al. 1979; Ley 1982). Patient 

perceptions of the key concepts, ie. 1. susceptibility to the illness or condition, 2. severity 

of the consequences of the condition, 3. potential benefits or effectiveness of the treatment, 

4. potential barriers i.e.costs, changes and effort  required, together with a cue for action 

are seen as the determinants of whether the individual patient will accept and initiate 

treatment. 
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A partial model of compliance which proposes that a large proportion of the differences in 

both patient satisfaction and compliance can be ascribed to poor understanding and poor 

memory for instruction has been suggested (Ley 1982). A further model (Higginbotham & 

Streiner 1991) includes the components of patient and prescriber interaction, and the 

patient's intention to use the medicine. The latter may be modified by perceptions of illness 

severity and also the ease with which the patient can implement and continue the 

treatment. 

Personal barriers to patient compliance have also been suggested. These may fall into 

three main areas, 1. unresolved concerns, 2. mis-communication, 3. regimen complexity 

(Berg et al. 1993). Some resultant types of compliance-failure are identified, 1. failure to 

collect the original prescription, 2. discontinuing treatment, 3. incorrect dosing. 

All of these concepts include communication, information and behavioral components, 

which apply to both prescriber and patient. Compliance therefore rests on a partnership 

between the health professional and the patient where both have pivotal roles. 

1.3.5 Possible reasons for Compliance-failure 

1.3.5.1 Related to the prescriber 

Insufficient  information for the prescriber 

Provision of medicine information to the prescriber and the effect  this has on prescribing 

has been further discussed in section 1.2. The decision to treat and the treatment chosen 

are reliant on both of these together with the preserver's interpretation and previous 

experience. 

Inadequate prescribing 

Good compliance, where associated with patient involvement in treatment decisions, 

"demands good prescribing" which must be tailored to individual needs (Kellaway 1980). 

It has also been suggested that rather than "a patient's delinquent resistance to following 

orders", compliance-failure may well be ascribed to "poor customer service" on the part 

of the prescriber and other health professionals or even a "lack of patient care" (Berg et al. 

1993). Lack of rapport between the prescriber and patient can result in the doctor not being 

made aware of all of the concerns of the patient. One study in a paediatric clinic (Korsch 

et al. 1968) reported that 65% of patients did not make the doctor aware of their 

expectations, and 76% did not mention their particular concerns during the consultation. 
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This demonstrates the need to put the patient at ease so that they feel free to express 

themselves. The importance of prescribers not only diagnosing the medical problem, but 

also achieving the interactive communication required during the consultation has also been 

stressed (Davis 1968: DiMatteo 1993). 

"Polypharmacy" is the term currently associated with the prescribing of too many medicines 

per individual patient (Colley & Lucas 1993). The term "too many" is difficult  to define, as 

multiple disease states require multiple therapy, but would apply to any regime where a 

medicine is continued unnecessarily. It has been suggested that there seems to be 

considerably more information about indications for initiating medicines in the literature, but 

little regarding the indications for stopping therapy. The exception being adverse drug 

reactions (ADRs). Treatment has a tendency to be additive, therefore continuing medicine 

review is essential with unnecessary medicines stopped. 

The recent DUMP (Dispose of Unwanted Medicines Properly) campaign in four areas of 

New Zealand, resulted in the collection of five tonnes of medicines in the Waikato area 

alone (Anon. 1992). Prescribing of 3 months supply at once was considered largely 

responsible. Duplication of treatment, particularly on hospital discharge, was also a factor 

(Ware, GJ 1993). 

Prescriber - patient communication 

Poor doctor-patient communication resulting from inadequate exchange of information and 

little feedback may result in a lack of understanding ultimately leading to compliance-failure 

(Davis 1968). The communication skills required to elicit sufficient  information about the 

patient's concerns are essential. Inclusion of the patient in the planning of the drug therapy 

is necessary, particularly in chronic conditions, as they will be self-administering this 

therapy over a prolonged period. Therefore a regimen that the patient is willing to follow 

is all important. In order to facilitate this "self-care", a "therapeutic alliance" between the 

patient and prescriber needs to be developed (Barofsky 1978). 

1.3.5.2 Related to the patient 

Patient satisfaction 

Patient satisfaction plays a vital part in patient compliance. An overview of investigations 

in this area (Ley 1986), suggests that while 53-68 % of satisfied patients will comply with 

medical advice, medicine compliance is inversely correlated to the degree of dissatisfaction, 
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and less than 33% of dissatisfied patients follow advice. 

Complex regimes 

Both the number of medicines, and the frequency of the dosage have been shown to be 

inversely related to compliance (Cowen et al. 1981; Col et al. 1990). This is a particular 

problem in elderly patients with concomitant disease where several medications are 

required. An average of 2.5-5.3 prescriptions per patient was found in a study of elderly 

patients in family practice clinics in the U.K. (Nolan & O'Malley 1988). A study of 802 

elderly patients in 46 randomly selected general practices (Spagnoli et al. 1989) showed 

that 73% of those taking one or two medicines were compliant whereas only 37% of those 

taking five or more were compliant. A further group (Hallas et al. 1990) found that of 333 

successive hospital admissions, the number of medicines taken per patient was significantly 

higher in patients with drug-related admissions (p=0.005). It was also found that the number 

of medicines taken by non-compliant patients was 23.7% higher (3.8 compared to 2.9) 

although this difference was not significant (p=0.10). 

More frequent doses per day has been found to increase patient compliance-failure 

significantly (Eisen et al. 1990). Two different  measures of compliance were used. 

Electronically monitored single-dose blister packs and a standard pill-count found little 

difference in compliance between the once and twice daily regimes (96% vs 93%). 

However mean daily compliance fell to 83.8% for medicines requiring three times daily 

dosing. A second measure of the number of days the correct number of prescribed doses 

per day were removed, showed a reduction from 83.6% and 74.9% for once and twice 

daily, to 59% for three times daily regimens. A further study in epileptic patients (Cramer 

et al. 1989) showed a reduction from 87% and 83% compliance for once and twice daily 

dosing, to 39% for four times daily dosing. 

Insufficient  information for the patient 

It has been established that most patients want to have more information about their 

medicines, particularly side effects (Ridout et al. 1986). Medicine information for the patient 

has been discussed in detail in 1.2.2. Increased information provides for better 

understanding, and greater satisfaction which relates to better patient compliance (Ley 

1982). The effect  that giving increased information will have, will also be determined in 

some measure by the personality type of patients to whom the information is given. This 

has been described as the "Health Locus of Control" (Wallston & Wallston 1978; Wallston 
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et al. 1978). This concept classifies patients into two groups regarding their health. The 

first group, "the internals," believe that they determine their health by their own actions and 

are therefore likely to respond to increased information. The second group, "the externals," 

believe that their health is determined by fate, luck or powerful others, and may therefore 

not respond in the same manner to increased information. Patient response to such 

interventions as increased information therefore is difficult  to predict, and this variation 

underlines the complexity of the problems associated with poor patient compliance. 

The recall of information is determined largely by how it is presented (Ley 1979). Verbal 

information given to patients by the prescriber at the consultation is often forgotten (Ley 

1979). Reinforcement of such information by the pharmacist has been shown to 

significantly improve patient knowledge (p<0.05) compared to control patients (Woroniecki 

et al. 1982). Patients counselled by a pharmacist about their medicines on discharge from 

hospital, have shown improved compliance (Kellaway & McCrae 1979). 

Some prescribers prefer not to discuss any adverse effects of the medicines with the 

patient. They feel that such information will lead to a rise in the perceived incidence of 

adverse effects,  and so reduce patient compliance (Ley 1982). This has not been found 

to be the case (Myers & Calvert 1984). 

A recent project looking at patient information given to adolescents with asthma (Slack & 

Brooks 1995) has shown that 73% of prescribers and 23% of pharmacists gave verbal, and 

38% of physicians and 35% of pharmacists gave written information about inhalers. In 

discussion groups, adverse effects with their asthma medication was identified as a 

problem with these teenagers, and most wanted more information about asthma, its 

treatment, and the use of inhalers. 

1.3.6 The Consequences of Compliance-failure 

1.3.6.1 In clinical trials 

In clinical trials compliance-failure may suggest higher dosage requirements for new 

medicines than are clinically necessary (Rudd et al. 1989; Editorial 1991). In order to 

estimate the number of subjects required in a clinical trial to obtain a significant effect  of 

a medicine, an allowance for compliance-failure is necessary (Editorial 1991) otherwise 

results may show less efficacy than is the case. Where two regimens are compared, the 

proportion of patients recording compliance-failure must be included. If the compiiance-
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failure is significantly higher in the first treatment arm of the trial, the result may be 

interpreted incorrectly as a preference for the second treatment, which is in fact no more 

effective than the first. In the Helsinki Heart Study, only 57% of patients were satisfactorily 

compliant with one regime. 

Variable compliance has a great impact on statistical power and may well result in the 

estimate of effectiveness in a clinical trial being grossly underestimated (Editorial 1991; 

Urquhart 1991). Drug holidays may result in a "rebound effect,"  a loss of therapeutic 

action, or a "first dose effect."  In addition, fully compliant patients may experience dose-

related toxicity. These effects could be hidden in the overall mean results. 

1.3.6.2 For the patient 

Ineffective treatment 

While ongoing 100% compliance with a treatment regimen is unrealistic, taking less than 

75% of the doses of an appropriately prescribed medicine may compromise the 

effectiveness of treatment (Ley 1986). Where this occurs, either the patient may cease the 

medicine altogether, or the prescriber may increase doses or alter therapy unnecessarily. 

This is particularly important when patient treatment requires long-term lifestyle changes 

or medicine treatment to manage their condition. It continues to be a major problem in 

chronic conditions such as asthma (Cochrane 1990) and hypertension (Berg et al. 1993). 

In the latter case, Morisky quotes Sackett as stating that blood pressure only starts to fall 

when patients take >80% of their prescribed medicine (Morisky et al. 1986). 

Avoidable hospitalisation 

Examination of all hospital admissions over a two month period (McKenney & Harrison 

1976), showed 10.5% were due to compliance-failure with medication. A meta-analysis 

of 11 studies of drug-related hospitalisations since 1976 (Einarson 1993), indicated a figure 

of 22.7%, which represented 6.5% of all hospital admissions. This analysis excluded 

admissions due to drug abuse, alcoholism, suicide attempts, intoxication or inadequate 

prescribing. A study by Strandberg in 1984 (Smith M 1984) indicated that 23% of nursing 

home admissions result solely from patients' inability to manage medications. 

More frequent hospitalisation may also create further problems where drug regimens are 

changed or more medications are added. A recent review (Colley & Lucas 1993) quotes 

a study (Omori et al. 1991) where 50% of discharged patients made errors in medication 
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administration due to regimen changes. These patients also left hospital with more 

medications than on admission (6.1 vs 5.1). 

Increased patient morbidity and mortality 

A one year retrospective study of 1200 inpatients and outpatients in a medical clinic 

(Cowen et al. 1981), reported more frequent clinic visits, increased hospital admissions, 

and longer stay in hospital in non-compliant patients compared with compliant patients. 

A review of the consequences of compliance-failure (Smith, M. 1984), includes recurrence 

of illness, economic costs, risk of disease transmission, physician visits, further 

prescriptions, and increased hospitalisations. Levine as quoted by Smith, suggested that 

compliance-failure with cardiovascular treatment alone results in an excess of 125,000 

deaths and several thousand hospitalisations/year in the USA. 

When 90 deaths from asthma were analyzed retrospectively, (British Thoracic Association 

1982), insufficient  blood levels of medication were found in 61% of patients and 54% were 

non-compliant with treatment. 

1.3.6.3 For the healthcare system 

Increased costs 

A small study in New Zealand showed compliance-failure with medicines resulted in 23/59 

(39%) drug related hospital admissions, over a two month period. This represented an 

estimated $60,000NZ in avoidable hospital care (McKenney & Harrison 1976). In the US, 

the effect  of compliance-failure with cardiovascular diesase treatment alone, has been 

suggested to result in an estimated 20 million lost work days, at a cost of over $1.5 billion 

US (Smith M 1984). In 1984, the US Chamber of Commerce estimated that $13-15 billion 

US was spent to treat problems arising from compliance-failure (Bond & Hussar 1991). 

The economic cost of compliance-failure in Australia in 1987 has been estimated at 

approximately $700 million dollars (A) per year, or 4% of all health care costs (Plant and 

Goss 1988). 

1.3.7 Strategies to Improve Compliance 

1.3.7.1 For the prescriber 

Increased information 

The prescriber is deluged with written information provided by the manufacturers of 
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medicines. Academic detailing by clinical pharmacists has been shown to significantly alter 

prescribing habits and reduce unnecessary prescribing of target medicines compared to the 

provision of written information alone (Avorn & Soumerai 1983). Introducing PreMec to 

New Zealand has provided the general practitioner with independent professional reviews 

of medicines and an avenue for discussion with clinical pharmacists regarding current 

treatment modalities and their relative effectiveness (Maling & Ward 1993). 

Improved communication 

Strategies for the prescriber to improve doctor patient communication have been suggested 

(Ley 1981; Kellaway 1988). These include full communication, inclusion of the patient in 

planning the regimen, allowing some flexibility where possible, continued monitoring and 

dialogue, and being aware of the patient's own expectations of treatment. Such strategies 

will only be successful in the patient who wants to comply (Ley, 1986). Since the right not 

to do so remains the prerogative of the patient, the need for such patients to be well 

informed is clear. 

1.3.7.2 For the patient 

Patient counselling and education 

Time spent in communication between health professionals and patients may improve the 

patient-provider interaction, resulting in better patient understanding and satisfaction. This 

in turn may improve compliance (Kellaway & McCrae 1979; Ley 1986; Kellaway 1988). 

Patients must be able to feel that the prescriber is not too busy to talk to them and that 

they "are not bothering them" when they talk more freely. 

/ 

Counselling in pharmacy practice has previously been linked solely to provision of 

information and patient education. Effective counselling (Hargie & Morrow 1990) is an 

approach which provides assistance to the patient to come to accept their condition, and 

manage their medicines in a way that achieves the most effective result i.e." to help them 

help themselves". Appropriate training in counselling for pharmacists, as with other health 

professionals, is a necessary requirement for patient care. 

Education programmes for patients particularly the elderly and those with chronic diseases 

have been shown to improve compliance (Ley 1981; Hawe & Higgins 1990). These include 

the provision of verbal and written information, videos and group teaching sessions. 
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A health education programme for adult asthmatics in the US was found to increase 

medication compliance by 48% and inhaler compliance by 41 % over a twelve month period 

(Windsor et al. 1990). This intervention was resource intensive and demonstrated the need 

for regular reinforcement  and monitoring. The cost per patient was high, US $32.03/patient, 

but showed that such educative measures can be effective  and there is a need to allocate 

resources for such projects. 

Adequate information about the medicine must be given to the patient by the prescriber and 

the pharmacist as discussed in 1.2.2. Verbal information backed up by written information 

has been shown to be the most effective.  Written information given must be easily 

understood by patients and attention given to the form and readability of such information. 

The majority of studies, suggest that written information alone does not significantly 

improve compliance (Morris & Halperin 1979: Haynes et al. 1996), except in short-term 

treatment (Dodds 1986). 

Simplification of regime 

Reduction of daily dose frequency has been shown to significantly improve compliance with 

hypertension medicines using an electronically monitored calendar pack (Eisen et al. 1990). 

Compliance improved from 59% when doses were given 3 times a day to 83.6% for once 

daily dosing, suggesting that this simple measure alone could be very effective. 

A retrospective medicine review in a hospital-based geriatric clinic (Phillips & Carr-Lopez 

1990) reduced the total number of prescriptions by 32% over a six month period without 

adversely affecting  patient outcome. Where such changes are made it is essential that the 

patient be fully informed and is comfortable with the new regime. 

Monitoring 

Ongoing monitoring and reinforcement  of the medicine regime is essential in chronic 

conditions. Morris & Halperin (1979) cite a five month study by McKenney in which monthly 

monitoring recorded significantly improved patient compliance. After completion of the 

project however, the compliance of study patients reverted to the initial levels indicating that 

ongoing monitoring is necessary. Frequent treatment review and monitoring particularly 

in group practices was also shown to be required by a group of 311 elderly patients (65 

years+). Thirty-nine percent were taking prescription medicines that their general 

practitioners were unaware of (Cartwright 1990). This was attributed to poor recording by 
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the general practitioners. 

Prescription refill  monitoring in conjunction with patient education in patients with 

hypertension has been examined. Both new and existing patients who received the 

intervention showed greater refill  compliance. A significant drop in aggregate health-care 

expenditure (i.e.used less physician, laboratory and hospital services, although more 

prescription expenditure) was also shown compared to control patients (Sclar et al. 1991). 

Clarity of labelling 

The ability of elderly patients to read/interpret medication labels, was evaluated (Zuccollo 

& Liddell 1985). Although 66% were able to read newsprint typeface or smaller, only 40% 

had no difficulty  reading the labels. Just 38% clearly understood all the instructions. More 

attention must be given to the size and clarity of the type-face used and the wording of 

medication labels, to ensure clear, unambiguous instructions. 

Compliance packaging 

Various types of reminder strategies for elderly patients have been investigated. Two 

studies using a weekly medication container, "Dosett" have been reported (Weedle & Parish 

1985). The first,  in 100 hypertensive patients, compared three groups of patients (Rehder 

1980). The first  were given the "Dosett" containing the medications; the second the 

"Dosett" containing the medications plus verbal counselling; the third group were given their 

medication in normal containers with no counselling. Use of the "Dosett" in the two 

intervention groups had a positive effect  on compliance compared to control. The second 

study, (Crome et al. 1980) was unable to duplicate these findings. The authors suggested 

however that given the small number of patients and the short duration of the second study, 

it would be "unwise to dismiss this type of aid completely." 

Previous work (Ware, GJ. et al. 1991) has shown that the use of blister calendar 

packaging, "Webster-pak," can significantly improve by 50%, the number of compliant 

elderly patients discharged from hospital. This effect  continued for three months after 

discharge, in patients who used the "Webster-paks" in comparison to control patients. 

1.3.8 Discussion 

It can be argued that compliance is learned behaviour, which, while ultimately dependent 

on the patient themselves, may reflect influences or past experiences of which they may 
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be unaware (Barofsky 1976). There is no one factor which is responsible in all patients, 

and therefore  no one simple solution. General measures to alter behaviour, perceptions 

and knowledge can be considered useful. Clearly "there is no such thing as a standard 

patient"  (Kellaway 1980) and it seems that in trying to fit standard regimens to individual 

patients, non-compliance is being regarded as patient fault rather than inadequacies in 

prescribing or inappropriate regimen planning. It is therefore  important to establish more 

precisely the reason for compliance-failure in the individual patient and tailor the regime to 

their needs. Personal expectations, beliefs and circumstances need to be considered and 

the influences encountered in their day to day life acknowledged (Morris & Schultz 1993). 

Each patient needs to be encouraged in such a way, that where long-term compliance is 

necessary, it may be achieved. The efficacy  of the medicine is therefore  not compromised, 

and an effective  treatment outcome can be achieved. 

It is important to realise that compliance with a therapeutic regimen is of value only if the 

treatment goal is one which is achievable and appropriate. Incorrect diagnosis, an 

ineffective  treatment regimen, inappropriate or ineffective  dosing of a prescribed medicine 

will result in therapeutic failure through no fault of the patient (Sackett 1976). Previous 

treatment failure will also affect  future behaviour Patients need to be aware of both the 

limitations and expected effectiveness  of any treatment regime in order to have realistic 

expectations of the outcome of treatment. Although this evaluation of compliance has 

concentrated largely on compliance with prescribed medication, behavioral changes which 

may be required not only on the part of the patient but also by the health care team need 

to be addressed. In order to provide the atmosphere in which the patient feels they are a 

partner in their own treatment, a change in emphasis is required. The provision of a regime 

which is tailored to the individual patient's lifestyle will require increased training for all 

health professionals (Fink 1976). In New Zealand the initiation of "one month supply" 

dispensing for prescription medicines has provided the opportunity for the pharmacist to 

become a medicine "management specialist." They are often aware of patient 

circumstances, and are able to suggest alternative strategies to overcome any practical 

difficulties  caused by the medicine regimen. Continuity of care and increased patient 

satisfaction have been shown to improve patient compliance (Haynes 1976). 

It is inappropriate to look at any or all of these components in isolation (except in the trial 

situation) as the influence of day to day circumstances, will determine the reason for not 

taking a medicine at any particular time. Total compliance is seldom achievable. If >=90% 
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compliance is achieved, a medicine which is effective  in 90% of patients, theoretically, will 

achieve successful treatment in 81/100 patients (Dirks & Kinsman 1982). If this goal 

appears too high, then it must be remembered that the intrinsic efficacy  of the medicine will 

determine how often the medicine will be effective. 

Compliance variability is a problem. The prevalence of "drug holidays" has been 

established and the consequences of these may be severe. The possible rebound effect 

such as seen with propranolol is dangerous for the patient, and the first  dose effect  of 

prazosin particularly in older patients could cause falls and confusion. The stop-start 

administration of antibiotics is a contributing factor in the emergence of resistant strains of 

bacteria. Such compliance behaviour is not readily apparent and appears to occur 

regardless of the level of knowledge of medicines. 

Compliance deteriorates over time, therefore  strategies must be such that continuing 

patient assistance can be given. Both patient and health professionals'  behaviour needs 

modification. An alliance between the prescriber and the pharmacist will provide adequate 

care and information when the prescription is written, and also each time the medicine is 

collected. In this way the patient will receive the help needed and the "Health Dollar" will 

be utilised to its maximum. How this may be implemented is a matter for further 

investigation. A commitment to a team approach on the part of the health professionals 

will be needed, to achieve significant gains in patient care in terms of compliance. 

1.3.9 Conclusion 

Whether a patient will comply with a treatment regimen may vary with each patient, and 

their particular circumstances at any given time. Patient involvement in the treatment 

regimen, including adequate information about the medicines, should be an integral part 

of patient care from all health professionals.  Medicine treatment cannot be effective  if the 

patient does not take or use it. It has been summed up well in this way: "Compliance is 

a narrow path leading from efficacy  to effectiveness:  we have to make it easy and attractive 

for the patient-trekker who will choose it maybe" (Taytard 1990). 
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1.4 THESIS PROPOSAL 

Two outcome measures, the Category of Effectiveness  (COE) and the Likelihood of 

effectiveness  (LOE), have been developed to describe expectations of effectiveness  of 

medicines. These measures are explained in CHAPTER 2 and have been used to examine 

the following hypotheses. 

1.4.1 Hypotheses 

1. The expectations of effectiveness  of medicines by health professionals are often over-

optimistic when compared to results from the literature. 

2. Expectations of effectiveness  of medicines differ  between the prescriber and the patient. 

3. Patient expectations of the effectiveness  of prescribed medicines are influenced by the 

severity of their illness, the setting in which the medicine is prescribed, the prescriber's 

expectation of the medicine and previous experience of the medicine. 

4. Patient compliance with prescribed medicine is influenced by their expectations of 

effectiveness,  the information about the medicine they have and the cost of filling the 

prescription. 

5. Patients require more information about their medicines including information about 

effectiveness  in terms of how the medicine works (COE) and how well the medicine works 

(LOE). 

6. Written medicine information, which includes COE and LOE information, increases 

patient knowledge and affects  patient compliance with long-term medicines. 
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CHAPTER 2 - HEALTH PROFESSIONALS OPINIONS OF EFFECTIVENESS OF 

MEDICINES - A Review of Student Projects 

2.1 Introduction 

Opinions of the effectiveness  of medicines in patient oriented terms are difficult  to find in 

the literature (see 1.2.1). Results of clinical trials where a measurable outcome can be 

achieved, such as reduction of blood pressure or the lowering of blood levels of cholesterol, 

are frequently used to assess the effectiveness  of medical treatments. There is some 

difficulty  in the interpretation of such results into general medical practice, and some 

evidence that clinical trials results do not always affect  clinical practice in the most 

appropriate manner (Boissel 1989). Clinical trials are open to individual interpretation and 

debate and opinions of effectiveness  of various treatments are often divided (Laupacis et 

al. 1988, 1990). 

Clinicians' personal choices in treatment may therefore  vary, and while clinical trial data is 

a vital element, personal clinical experience also plays a major role. Trials cannot cover 

all aspects of clinical practice. The choice of treatment is therefore  a personal one. How 

can this choice be explained to the patient in easily understood terms, so that they have 

informed input into the treatment decision? There appears to be a difficulty  in 

communicating the benefits and possible adverse effects  of treatment or no treatment, in 

terms that the patient fully understands (Korsch et al. 1968; Ley 1982). The right to refuse 

treatment is always present, and therefore  when treatment is clearly in the patient's best 

interest, the prescriber must be able not only to choose treatment appropriately, but to 

explain such treatment adequately to the patient (Ley 1982; Avorn & Soumerai 1983; 

Herxheimer 1987). 

A group of categories of effectiveness  (COE) has been developed by Dr N Holford, 

Department of Pharmacology and Clinical Pharmacology, University of Auckland, School 

of Medicine, to classify the effectiveness  of medicines in a patient-orientated manner. 

These categories focus on patient quality of life in everyday terms and consider the 

physical, social and financial benefits which the medicine may provide towards their normal 

lifestyle. These categories were designed to represent meaningful and readily 

distinguishable categories from a patient's perspective, thus providing the prescriber with 

a readily understood means of conveying the effectiveness  of the medicines they prescribe. 
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The Category of Effectiveness (COE) is defined as follows:-

1. Deaths postponed 

2. Fewer admissions to hospital 

3. Shorter stay in hospital 

4. Fewer general practitioner or outpatient visits 

5. Fewer days off  work or school 

6. Fewer painful days e.g.arthritis, or smaller number of attacks 

e.g.asthma 

7. Improvement in some other quality of life 

A project which used these categories to express medicine effectiveness  was developed 

for third year medical students in 1988 by Dr. Holford as part of the Pharmacology paper 

for BHB III. Each student was allocated two medicines to investigate and was asked to 

obtain opinions of the category of effectiveness  (COE) from three health professionals,  a 

hospital specialist, a general practitioner and a pharmacist. An opinion on cost was also 

requested. The project was designed to introduce the student to concepts of clinical 

treatment choice and evaluation of medicines. Opinions on the Rate of Effectiveness 

(ROE) of the medicines,(ie. how often the benefit expressed as the COE could be 

expected) were also requested from the health professionals. 

The Rate of Effectiveness (ROE) was defined as the number of successful treatments per 

1000 treatments, (short term treatment), or in terms of events prevented per 1000 treatment 

years, (chronic treatment). 

The student was also asked to calculate a Rate of Effectiveness  for each medicine based 

on the interview data and also on what they had been able to establish from the literature. 

The health professionals opinions of each medicine were entered on to a computer data 

base together with the students' evaluations. 

Although students are not trained investigators, the project was clearly defined. Tutorials 

were held to clarify the purpose of the project, what was required from the interviews with 

the health professionals,  and the written report. There was no printed questionnaire but 

the students each received specific written instructions. The health professionals'  opinions 

of COE and ROE are in many cases therefore  subjective as they are based on the reports 
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which record the students' interpretation of the interviews. A review of the project material 

was considered of interest as the opinions of health professionals in terms of such 

effectiveness  categories as the COEs and related ROEs has not previously been surveyed. 

Application for approval to review these projects was made to The University of Auckland 

Human Ethics Committee (see Appendix I). The student data base and written reports 

were reviewed and collated by the author. The review is presented here to provide the 

background to the development of the subsequent proposals put forward  and tested in this 

thesis. 

2.2 Methods 

Student reports over a five year period (1988-1992) of the more commonly prescribed 

medicines were reviewed. Three measures of effectiveness  were reviewed for each 

medicine. 

A. The Category of Effectiveness (COE) (as defined in 2.1) 

B. The Rate of Effectiveness (ROE) (as defined in 2.1) 

C. The Likelihood of Effectiveness (LOE) 

The third measure, The Likelihood of Effectiveness (LOE) is derived from the rate of 

effectiveness.  This was proposed by Dr Holford as the ROE defined in 2.1 was considered 

a difficult  concept to explain to patients. The more patient-orientated concept, the 

Likelihood of Effectiveness  (LOE) as defined below, was derived from the reported Rates 

of Effectiveness  (ROEs) by the author, and included in this review. 

The Likelihood of Effectiveness (LOE) used the following ordered scale:-

1. Always effective  >=90% 

2. Usually effective  (60-89%) 

3 Effective  (40-59%) 

4. Sometimes effective  (10-39%) 

5. Seldom effective  (<10%)) 

If the health professionals did not provide an ROE, a value for LOE was derived from their 

verbal expression of effectiveness  as recorded in the written report by the student. 

The verbal expressions of effectiveness  were assigned an LOE as follows:-
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very / significantly / particularly (effective)  = L0E1 

most / quite (effective)  = LOE2 

very / definitely (useful) = LOE2 

beneficial/useful  = LOE3 

While it is accepted that these derived LOEs are subjective, the interpretation of the 

interviews by the students as indicated in their final rate calculations suggests they are a 

reasonable approximation of the rates indicated by the health professionals.  The results 

have been tabulated. The COEs are tabulated separately. The mean and standard 

deviation of the ROEs, and the LOEs from each health professional group, together with 

the students' opinions are included in the tables of LOE. 

2.3 Results 

Two hundred and seventy three medicine reports covering 33 medicines over a five year 

period have been reviewed. These reports included 22 of the most frequently prescribed 

medicines in New Zealand as assessed by the WaiMedCa, and PreMeC reports of 

prescribing patterns. Of these reports, 201 are included in this review (see TABLE 2-1). 
TABLE 2-1 

Medicine Reports Reviewed (n=201) 

Medicine No Medicine No Medicine No 

1. Antibiotics 3. Antihypertensives 6. NSAIDS 

amoxycillin 9 atenolol 10 diclofenac 13 

amoxycillin/ clavulanic acid 8 captopril 9 naproxen 4 

co-trimoxazole 4 enalapril 11 piroxicam 3 

erythromycin 8 nifedipine 12 

flucloxacillin 7 pindolol 10 

penicillin V 5 7. Aspirin and thrombolytics 

4. Gastrointestinal aspirin 14 

2. Antiasthmatics pirenzepine 7 r-TPA 5 

beclomethasone 8 ranitidine 10 streptokinase 6 

salbutamol 18 

5. Pain relief 8. Hypnotic 

Paracetamol 9 triazolam 9 
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Although some health professionals were interviewed more than once over the five year 

period, the reports reviewed included interviews with 132 different  specialists, 226 different 

GPs and 173 different  pharmacists. This review includes reports for the more commonly 

prescribed medicines and have been grouped where appropriate. 

2.3.1 Antibiotics 

Reports on six antibiotics were reviewed i.e. amoxycillin, amoxycillin-clavulanic acid, co-

trimoxazole, erythromycin, flucloxacillin, penicillin-V and response for the group recorded. 

As seen in TABLE 2-2, of the 41 student reports, only 61/123 (49.5%) were able to record 

health professionals opinions of COE. 

TABLE 2-2 

Reported Opinions on Category of Effectiveness (COE) of Antibiotics 

Category of effectiveness  (COE) n=41 Pharmacist (%) GP (%) Specialist (%) Student (%) 

1. Deaths postponed 2 (4.9) 3 ( 7.3) 11 (26.8) 8 (19.5) 

2. Reduction in Hospital admissions 5 (12.5) 9 (22.0) 10 (24.4) 13 (31.7) 

3. Reduction in hospital day stay 0 1 (2.2) 3 (7.3) 4 ( 9.8) 

4 Reduction in GP visits 0 5 (12.2) 2 (9.8) 5 (12.2) 

5. Reduction in days off  work or school 1 (2.4) 5 (12.2) 1 (2.4) 5 (12.2) 

6. Reduction in painful days or attacks. 0 1 (2.4) 1 (2.4%) 1 (2.4) 

7. Improvement in other QoL 0 1 (2.4) 1 (2.4) 1 (2.4) 

Total (%) 8 (19.5) 24 (58.5) 29 (70.7) 37 (90.2) 

Of the 61 health professionals who responded, most (73.8%) chose COE1 (deaths 

prevented) or COE2 (fewer hospital admissions). COE4 (reduction in GP visits) and COE5 

(fewer days off  work/school) were less frequently chosen i.e. by 23.0%. The choice of COE 

by the students followed a similar pattern. Of the 4 health professionals (6.6%), who saw 

the antibiotics in terms of reducing hospital stay (COE3), 3 were specialists. 

Few health professionals (29.3%) gave a Rate of Effectiveness  (ROE). Most of those who 

did (86%), chose a COE, but the relationship between the COE chosen and the 

corresponding ROE varied widely. Those who chose COE1 (deaths prevented), expected 

a ROE of 750-950/1000. Those who chose COE2 (reduction in hospital admissions) also 

indicated a wide range of ROE, from 650-900/1000 across all groups. Few health 
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professionals chose COE 3, (reduction in hospital stay), although those who did gave a 

high ROE of >900/1000. There was a mean ROE of 817-869/1000 across all groups. 

TABLE 2-3 

Derived LOE and Opinions on ROE (Mean & SD) of Antibiotics 

Likelihood of Effectiveness  (n=41) Pharmacist 

n(%) 

GP 

n(%) 

Specialist 

n (%) 

Student 

n(%) 

1. Always effective  (>=90%) 2 (4.9) 12 (29.3) 15 (36.6) 16 (39.0) 

2. Usually effective  (60-89%) 11 (26.9) 22 (53.7) 20 (48.8) 22 (53.7) 

3. Effective  (40-59%) 1 ( 2.4) 0 0 0 

4. Sometimes effective  (10-39%) 0 0 0 0 

5.Seldom effective  (<10%) 0 0 0 0 

ROE/1000 opinion Mean (SD) 

Range 

816.7 (28.9) 

800-850 

833.4 (85.5) 

700-950 

869 (73.7) 

750-1000 

83.46 (82.9) 

650-950 

Likelihood of effectiveness  (LOE) was able to be derived from the written reports for 67.5% 

of the health professionals (see TABLE 2-3). The LOEs chosen were in keeping with the 

standard effectiveness  LOEs (see CHAPTER 3) established for Augmentin 

(amoxycillin/clavulanic acid) and cefaclor depending on the condition. Comparisons of 

these two antibiotics with the other antibiotics (see CHAPTER 3) indicate that the LOEs as 

expressed are appropriate. 

2.3.2 Antiasthmatic medicines 

Two antiasthmatic medicines were reviewed, beclomethasone and salbutamol. Because 

of the difference  in clinical effect  of these two medicines, beclomethasone for prevention 

of asthma, and salbutamol for treatment of asthma, they have been tabulated separately. 

Only half of the health professionals (50%) chose a COE for beclomethasone including only 

1 pharmacist (see TABLE 2-4). The majority of these (83.3%) chose COE1 (deaths 

prevented) or COE2 (fewer hospital admissions). COE6 (reduction in the number of 

attacks) was chosen only once by one student. This is contrast to the literature where the 

number of asthma attacks is reduced by >80% after use of beclomethasone. One 

specialist only chose COE7 (improved QoL). 
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TABLE 2-

Reported Opinions of Health Professionals on COE of Antiasthmatics 

Category of 

effectiveness  (COE) 

Beclomethasone (n=8) Salbutamol (n=18) Category of 

effectiveness  (COE) 
Pharmaci 

St 

GP Specialist Student Pharmaci 

st 

GP Speciali 

st 

Student 

1. Deaths 

postponed 

1 

(12.5%) 

3 

(37.5%) 

3 

(37.5%) 

1 

(12.5%) 

2 

(11.1%) 

3 

(16.7%) 

3 

(16.7%) 

4 

(22.2%) 

2. Reduction in 

hospital admissions 

0 2 

(25%) 

1 

(12.5%) 

4 

(50%) 

2 

(11.1%) 

3 

(16.7%) 

3 

(16.7%) 

2 

(11.1%) 

3. Reduction in 

hospital day stay 

0 0 0 0 0 0 0 0 

4. Reduction in GP 

visits 

0 1 

(12.5%) 

0 0 0 2 

(11.1%) 

0 3 

(16.7%) 

5. Reduction in days 

off  work or school 

0 0 0 1 

(12.5%) 

0 0 1 

( 5.6%) 

2 

(11.1%) 

6. Reduction in 

painful days or 

attacks. 

0 0 0 1 

(12.5%) 

1 

( 5.6%) 

5 

(27.8%) 

3 

(16.7%) 

3 

(16.7%) 

7. Improvement in 

some other QoL 

0 0 1 

(12.5%) 

0 1 

( 5.6%) 

1 

(5.6%) 

2 

(11.1%) 

3 

(16.7%) 

Total (%) 1 

(12.5%) 

6 

(75%) 

5 

(62.5%) 

7 

(87.5%) 

6 

(33.3%) 

14 

(77.8%) 

12 

(66.7%) 

17 

(94.4%) 

Overall response for COE for salbutamol by the health professionals (59.3%) was slightly 

better, and opinions were more evenly placed in COE1 (deaths postponed) and COE2 

(fewer hospital admissions) and also COE6 (fewer attacks) and COE7 (improved QoL). 

The choice of COE6 (fewer attacks) by 22.2% of prescribers was unexpected, as use of 

salbutamol as treatment, rather than prevention, is more usual in asthma attacks. The 

choice of COE1 (deaths postponed) and COE2 (fewer hospital admissions) more closely 

indicates the result of treatment of an asthma attack with salbutamol. Of the students, 

22.1% gave COE1 (deaths postponed) to salbutamol as did 11.1% of the pharmacists. 

Some specialists (16.7%) and GPs (16.7%) although placing salbutamol in COE1 (deaths 

prevented), added that salbutamol alone would not be sufficiently  effective  to postpone 

mortality. 
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TABLE 2-

Derived LOE and Reported Opinions on ROE of Antiasthmatics 

Derived LOE Beclomethasone n (%) 

Reports = 8 

Salbutamol n (%) 

Reports = 18 
Derived LOE 

Pharmac-

ist 

GP Specialist Student Pharmac-

ist 

GP Specialist Student 

1. Always 

(>=90%) 

0 2 (25.0) 3 (37.5) 3 (37.5) 3 (16.7) 8 (44.4) 9 (50.0) 15 (83.3) 

2. Usually 

(60-89%) 

1 (12.5) 4 (50.0) 4 (50.0) 4 (50.0) 1 (5.6) 3 (16.6) 2 (25.0) 2 (25.0) 

3. Effective 

(40-59%) 

0 0 0 0 1 (5.6) 0 0 0 

4. Sometimes 

(10-39%) 

0 0 0 0 0 0 0 0 

5. Seldom 

<10%) 

0 0 0 0 0 0 0 0 

ROE/1000 

Mean 

(SD) 

Range 

0 

0 

825 

(125.8) 

700-1000 

850 

(50) 

800-900 

857.1 

(97.6) 

700-1000 

925 (35.4) 

900-950 

940.3 

(59.9) 

800-1000 

925.6 

(95.4) 

700-1000 

940.3 

(69.9) 

800-1000 

Few health professionals were prepared to offer  a ROE for beclomethasone. The mean 

ROE/1000s were similar amongst the health professionals although the standard deviations 

differed  (see TABLE 2-5). 

There was general agreement on the LOE of the anti-asthmatics from all the health 

professionals.  The number prepared to provide an opinion was low, particularly from the 

pharmacists. Of GPs and specialists, 46.2% provided an ROE which ranged from 700-

1000/1000. The range of student ROEs was slightly higher, from 800-1000/1000. There 

was a larger response for the derived LOEs, most indicating LOE1 or LOE2. Standards 

of effectiveness  of LOE2 have been established for beclomethasone (3.3.3) and LOE2 for 

salbutamol (3.3.4). 

2.3.3 Antihypertensives 

The reports of three classes of antihypertensives were reviewed: two ACE-inhibitors (ACEI), 

enalapril and captopril, two /^-blockers, atenolol and pindolol, and the calcium antagonist, 

nifedipine. In many cases although the COE was given as COE1 (deaths postponed), it 
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is clear from the reports and the figures quoted, that the rates calculated often referred  to 

the effectiveness  of the medicines in reducing blood pressure, rather than the frequency 

of deaths prevented. This may have been due to variation in each student's approach to 

the health professional resulting in misinterpretation of the question or the answer given. 

The rate of effectiveness  (ROE) in terms of the COE chosen was what was required. 

Over seventy percent (73.1%)of prescribers gave a COE. COE1 (deaths postponed) was 

the most frequent choice, with COE6 (fewer painful days) and COE7 (improved QoL) was 

chosen particularly for nifedipine reflecting its use in angina. 

TABLE 2-6 

Reported Opinions on COE of Antihypertensives 

Category of effectiveness  (COE) Pharmacist GP Specialist Student 

1. Deaths postponed 5 (9.6) 20 (38.5) 20 (38.5) 36 (69.2) 

2. Reduction in hospital admissions 1 (1.9) 7 (13.5) 5 (9.6) 5 (9.6) 

3. Reduction in hospital day stay 0 0 3 (5.8) 3 (5.8) 

4. Reduction in GP visits 0 1 (1.9) 0 1 (1.9) 

5. Reduction in days off  work or school 0 1 (1.9) 4 (7.7) 2 (3.8) 

6. Reduction in painful days or attacks. 1 (1.9) 2 (3.8) 3 (5.8) 1 (1.9) 

7. Improvement in some other QOL 3 (5.8) 5 (9.6) 5 (9.6) 3 (5.8) 

Total = 52 (100%) 10 (19.2) 36 (69.2) 40 (76.9%) 51 (98.1) 

An ROE/IOOO was given by 27.9% of health professionals (see TABLE 2-7). Most of these 

related it to COE1, deaths postponed. The LOEs derived from the reports further 

illustrated the wide variation in effectiveness  opinions. For COE1 (deaths postponed), the 

health professionals provided an LOE in every LOE group from LOE1 to LOE5. One health 

professional who chose COE6 (fewer painful days) for atenolol, gave an LOE3 for 

effectiveness.  The effectiveness  reported for the ACEIs for COE1 (deaths postponed) was 

consistently high, with 70% of the health professionals who chose COE1, providing an 

LOE1 or LOE2. Of the health professionals who chose COE1 (deaths postponed) for 

nifedipine, 10% chose LOE1, 30% LOE2, and 30% LOE3. 
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TABLE 2-7 

Derived LOE arid Reported Opinions on ROE (Mean & SD) of Antihypertensives 

Derived LOE 

n=52 

Pharmacist 

n(%) 

GP 

n(%) 

Specialist 

n(%) 

Student 

n(%) 

1. Always effective  (>=90%) 1 (1.9) 5 (9.6) 8 (15.4) 4 (7.7) 

2. Usually effective  (60-89%) 7 (13.5) 18 (34.6) 20 (38.5) 25 (48.1) 

3. Effective  (40-59%) 4 (7.7) 13 (25.0) 7 (13.5) 1 (1.9) 

4. Sometimes effective  (10-39%) 0 0 2 (3.8) 6 (11.5) 

5.Seldom effective  (<10%) 0 1 (19) 2 (3.8) 12 (23.1) 

ROE/1000 opinion - Mean (SD) 

Range 

700 (100) 

600-800 

693.8 (253.4) 

1-1000 

585 (267.6) 

10-850 

513.7 (348.3) 

1-1000 

Standards of effectiveness  for antihypertensives have been established for atenolol (see 

3.5), captoprii (see 3.6) and enalapril (see 3.7). These would support LOE2 or LOE3 for 

reduction of hypertension. Effectiveness  of L0E6 in C0E1 (deaths postponed), and LOE5 

in COE2 (fewer hospital admissions) would be more appropriate. In treating angina, 

nifedipine in COE6 has shown an effectiveness  of LOE3 (Sorkin et al. 1985). 

2.3.4 Gastrointestinal medicines 

Two gastrointestinal medicines were included, pirenzepine and ranitidine. Most reports 

referred  to the use of these medicines in treatment of gastric or duodenal ulcers. At the 

time of these reports, pirenzepine was not in use in general practice. This could explain 

the poor response from the GP and pharmacist groups. 

The gastrointestinal (GI) medicines were primarily allocated COE6 (fewer painful days) 

reflecting their use in ulcer treatment (see TABLE 2-8). Although acting through different 

pathways, both reduce gastric acid secretion. Ranitidine is also used in prevention of 

recurrent ulcers which was mentioned in the reports, although the assessments referred 

predominantly to ulcer treatment. 
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TABLE 2-

Reported Opinions on COE of Gastrointestinal Medicines 

Category of effectiveness  (COE) Pharmacist GP Specialist Student 

1. Deaths postponed 1 ( 5.9) 0 0 2(11.7) 

2. Reduction in Hospital admissions 0 0 1 ( 5.9) 6 (35.3) 

3. Reduction in hospital day stay 1 ( 5.9) 0 0 0 

4. Reduction in GP visits 0 0 0 2 (11.7) 

5. Reduction in days off  work or school 0 3 (17.6) 0 0 

6. Reduction in painful days or attacks. 1 ( 5.9) 7(41.2) 7(41.2) 5 (29.4) 

7. Improvement in some other QoL 0 0 1 ( 5.9) 0 

Total = 17 3 (17.6) 10 (58.8) 9 (52.9) 15 (88.2) 

Response to ROE was small (26.5%), and covered a wide range (300-900/1000). It 

appeared that although the health professionals were prepared to indicate a general level 

of effectiveness,  e.g. usually affective,  they were not prepared to put a finite figure to their 

expectations. It was not clear whether this was an indication of great variability in response 

seen in practice, or a lack of confidence in the result of treatment. 

TABLE 2-9 

Derived LOE and Reported Opinions on ROE of Gastrointestinal Medicines 

Derived LOE 

n=17 

Pharmacist 

n(%) 

GP 

n(%) 

Specialist 

n(%) 

Student 

n(%) 

1. Always effective  (>=90%) 0 1 (5.9) 3 (11.8) 1 (5.9) 

2. Usually effective  (60-89%) 6 (35.3) 10 (58.8) 10 (58.8) 13 (76.5) 

3. Effective  (40-59%) 0 2 (11.8) 1 (5.9) 3 (17.6) 

4. Sometimes effective  (10-39%) 0 0 1 (5.9) 0 

5.Seldom effective  (<10%) 0 0 0 0 

ROE per 1000 opinion - Mean (SD) 

Range 

800 (0) 

0 

745.8 (84.3) 

600-850 

737.5 (190.4) 

300-900 

739.7 (165.0) 

410-950 
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A review of the effectiveness  of ranitidine (see CHAPTER 3) has established L0E2 as 

appropriate effectiveness  in the treatment of gastric or duodenal ulcers with most ulcers 

healed in 6-8 weeks. Pirenzepine also has an effectiveness  of LOE2 (see 2.3.4). 

2.3.5 Pain relief - paracetamol 

The response from the health professionals (33.3%) for COE was low. All chose COE6 

(fewer painful days) except 2 GPs, one choosing COE4 (fewer GP visits) and the other 

COE5 (fewer days off  work/school). 

TABLE 2-10 

Derived LOE and Reported Opinions on ROE of Paracetamol 

Derived LOE Pharmacist GP Specialist Student 

n=9 n (%) n(%) n (%) n(%) 

1. Always effective  (>=90%) 3 (33.3) 4 (44.4) 3 (33.3) 3 (33.3) 

2. Usually effective  (60-89%) 3 (33.3) 4 (44.4) 4 (44.4) 5 (55.6) 

3. Effective  (40-59%) 1 (11.1) 0 1 (11.1) 0 

4. Sometimes effective  (>=10-39%) 0 0 0 1 (11.1) 

5.Seldom effective  (<10%) 0 0 0 0 

ROE per 1000 opinion - Mean (SD) 585 (0) 800.0 (100.0) 800 (0) 785 (193.9) 

Range 0 700-900 0 330-990 

Only 18.5% of all the health professionals were prepared to give a ROE. The prescribers 

and students rated paracetamol higher than the pharmacists. From the reports an LOE 

was available from 85.2% of the health professionals (see TABLE 2-10) with most of these 

(91.3%) placing paracetamol in LOE1 or LOE2. 

The effectiveness  of paracetamol has been reviewed (see CHAPTER 3) and LOE3 or the 

lower end of LOE2 range would be expected in mild to moderate pain. The choice of LOE1 

by 17.5% of the health professionals suggests overly high expectations. 

2.3.6 NSAIDS 

Three NSAIDS were reviewed, naproxen, diclofenac, and piroxicam. The overall response 

rate for the health professionals was low, 50% for COE and 18.2% for ROE. Most COE 

opinions (see TABLE 2-11) were for COE6 (fewer painful days) 23/33 (69.7%), most others 

choosing COE5 (fewer days off  work), or COE7 (improved QoL). 
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TABLE 2-11 

Reported Opinions on COE of NSAIDS 

Category of effectiveness  (COE) Pharmacist GP Specialist Student 

1. Deaths postponed 0 0 0 0 

2. Reduction in Hospital admissions 0 0 1 (5.9) 3 (13.6) 

3. Reduction in hospital day stay 0 0 0 0 

4. Reduction in GP visits 0 1 (7.7) 0 0 

5. Reduction in days off  work or school 0 3 (23.1) 1 (5.9) 3 (13.6) 

6. Reduction in painful days or attacks. 3 (13.6) 9 (69.2) 11 (64.7) 13 (59.0) 

7. Improvement in some other QoL 0 0 4 (23.5) 3 (13.6) 

Total = 22 3 (13.6) 13 (59.1) 17 (77.3) 22 (100%) 

Few health professionals (18.2%) gave an ROE although 56.1% of health professionals 

provided an LOE with most expecting effectiveness  of LOE2 (see TABLE 2-12). As patient 

response is highly variable to NSAID treatment, effectiveness  in the lower end of LOE2 is 

more appropriate in clinical practice. 
TABLE 2-12 

Derived LOE and Reported Opinions on ROE of NSAIDS 

Derived LOE Pharmacist GP Specialist Student 

n=19 n(%) n(%) n(%) n(%) 

1. Always effective  (>=90%) 1 (4.5) 3 (13.6) 3 (13.6) 3 (13.6) 

2. Usually effective  (60-89%) 7 (31.8) 9 (40.9) 12 (54.5) 15 (68.2) 

3. Effective  (40-59%) 0 1 (4.5) 1 ( 4.5) 3 (13.6) 

4. Sometimes effective  (10-39%) 0 0 0 0 

5.Seldom effective  (<10%) 0 0 0 0 

ROE per 1000 opinion - Mean (SD) 0 775 (52.4) 773 (153.2) 732.0 (163.5) 

Range 0 700-850 500-999 350-999 

2.3.7 Aspirin and thrombolytics 

Most (90.6%) opinions of the COE of aspirin were COE1 (deaths prevented). COE2 

(reduction in hospital admissions) was chosen by two pharmacists and one specialist. 

Aspirin was therefore  grouped with the other agents which affect  blood clotting. The 

effectiveness  of aspirin as an analgesic was not recorded in the student reports. Few 

pharmacists or GPs gave opinions on streptokinase and alteplase (see TABLE 2-13). 
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TABLE 2-1 

Derived LOE and Reported ROE of Aspirin and thrombolytics 

Derived LOE Pharmacist GP Specialist Student 

n=25 n(%) n (%) n (%) n(%) 

1. Always effective  (>=90%) 2 (8.0%) 1 (4.0) 5 (20.0) 0 

2. Usually effective  (60-89%) 9 (36.0) 11 (44.0) 7 (28.0) 7 (28.0) 

3. Effective  (40-59%) 2 (8.0) 1 (4.0) 0 2 ( 8.0) 

4. Sometimes effective  (10-39%) 1 (4.0) 0 3 (12.0) 7 (28.0) 

5.Seldom effective  (<10%) 0 1 (4.0) 6 (24.0) 8 (32.0) 

ROE per 1000 opinion - Mean (SD) 300 (0) 256.3 (427.9) 332.8 (365.9) 330.8 (306.0) 

Range 0 2-750 18-1000 18-988 

The was a wide range in the ROE given from 2-1000/1000 across all the health 

professionals and the students. LOEs were derived for 65.3% of health professionals, 

again across a very wide range. Since most chose COE1 (deaths postponed), this 

suggests some difficulty  in interpretation of results of clinical trials reported in the literature, 

or possible misunderstanding of the opinions expressed on the part of the students. The 

review of the LOE of aspirin (see CHAPTER 3) and streptokinase and alteplase (2.3.7.2) 

do not support such high expectations of LOE. 

2.3.8 Hypnotic 

Triazolam 

COE7 (improved QoL) was chosen by 29.6% of health professionals.  One GP and 1 

specialist chose COE4 (reduction in GP visits). ROE was given by less than half (44.4%) 

of health professionals.  LOE2 (usually effective)  was derived for 63%, which is appropriate. 
TABLE 2-14 

Derived LOE and Reported Opinions on ROE of Triazolam 

Derived LOE n=9 Pharmacist 

n(%) 

GP 

n(%) 

Specialist 

n(%) 

Student 

n(%) 

1. Always effective  (>=90%) 3 (33.3) 6 (66.7) 1 (11.1) 3 (33.3) 

2. Usually effective  (60-89%) 2 (22.2) 0 5 (55.6) 6 (66.7) 

3. Effective  (40-59%) 0 0 0 0 

ROE per 1000 opinion - Mean (SD) 

Range 

850 (70.7) 

800-900 

987.5 (25.0) 

950-1000 

779.2 (116.6) 

700-1000 

825.4 (137.2) 

680-1000 
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2.4 Discussion 

This review of student projects has suggested that health professionals have a wide 

variation in their expectations of the effectiveness  of commonly prescribed medicines. The 

appropriateness, duration and mode of administration of treatment is becoming of great 

interest both clinically and to budget holders. Hospital administrators are greatly concerned 

with the financial implications of in-patient prescribing in terms of the frequency, duration 

and cost of hospital stay i.e. COE1 (deaths prevented), COE2 (fewer hospital admissions) 

and COE3 (fewer days in hospital). In general practice, costs are also becoming more 

relevant. Possible rationalisation of GP prescribing, clinical guidelines, and preferred 

medicines lists have received more emphasis in recent literature (Maling 1989). Reduction 

in hospital admissions (COE2), improved patient outcomes such as fewer days off  work or 

school (COE4) by appropriate and effective  treatment in the community is an important part 

of general practice. "Quality" care and accountability is expected in the current health-care 

system, with particular emphasis on value for money and improved "quality of life" (COE7). 

Development of the Independent Practice Associations (IPAs), suggests GPs will be 

responsible for more of the health-care budget. Provision of appropriate fiscal care and 

cost effective  prescribing of medicines will be expected (Malcolm & Powell 1996). 

More recently, the patient's perceptions and expectations of treatment in terms of quality 

of life (QoL) have been included in studies, using various indices of well-being and daily 

life. These measures are important, and although often by necessity subjective, there are 

some readily measurable specific outcomes which affect  patients' daily lives and their 

pockets. COEs such as COE4 (reduction in GP visits), COE5 (days off  work or school, and 

COE6 (reduction in painful days/attacks), have previously been overlooked, yet may be of 

great importance to the patient's everyday life. Repeated absences from school may lead 

to reduced learning and social skills. Similarly, absences from work may jeopardise 

employment and lower self-esteem. These, together with repeated GP visits, may lead to 

severe financial difficulties  for patients and/or their families. 

The overall response rates from the health professionals as reported by the students 

therefore  was interesting. Pharmacists in particular seemed hesitant to give assessments 

of either COE (23.1%) with only 5.1% prepared to give a ROE although a derived LOE was 

possible for 39.5%. While in many cases pharmacists commented that the outcome was 

not always known to them, they were asked for a rate of effectiveness  of a specific 
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medicine, rather than observations of patient outcome. A better response could have been 

expected, particularly for over-the-counter (OTC) medicines such as paracetamol, selected 

NSAIDS and aspirin. General effectiveness  should also have been known for the more 

commonly prescribed medicines such as antibiotics, antiasthmatics, and antihypertensives. 

Until the 1970s the giving of medicine information to patients by pharmacists, other than 

the prescriber's specific instructions, was not only unacceptable, but was considered 

unethical. This may partly explain the hesitation of some pharmacists to give effectiveness 

information reported by the students. 

GPs were more responsive with 64.1% giving a COE. A derived LOE was possible for 

69.2%, with only 40% giving a specific ROE. The response rate of specialists was 72.9% 

for COE, and a derived LOE was possible for 81.2%, with 42.1% giving a specific rate of 

effectiveness.  The poor response for ROE may well have been due to student 

inexperience or hesitation in asking for specific information in this area. Many accepted 

a rate which was non-specific or was not clearly defined. Despite this some 18-30% of 

prescribers were reported as giving no indication of how effective  the medicines were, 

which is of some concern. 

The higher frequency of assessment of COE (88.3%) and ROE (91.2%) from the students 

reflects the nature of the project. They were required to review the literature on the 

medicine in addition to the interviews. The project was also marked as a part of their final 

assessment for pharmacology, making a full report more important to them. 

Health professionals LOE opinions of the 33 medicines reviewed varied greatly, and were 

more optimistic than the literature would suggest in some instances. This was particularly 

evident for medicines with low absolute benefits. It appears that relative risk reductions 

reported, are being interpreted as absolute benefits, either by the prescribers, or by the 

student reports of their opinions. It has been shown that prescribers may alter their 

prescribing depending on whether the results of a clinical trial are presented as a relative 

risk reduction or as absolute benefit (Boissel 1989). 

The review of the student projects has been included in this thesis in order to demonstrate 

that health professionals'  opinions of the effectiveness  of medicines vary and in some 

cases appear over-optimistic where medicine treatment is concerned. One explanation 

may be the difficulty  in interpreting clinical trial reports which has been demonstrated in 
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some studies (see 1.3). The COE chosen also would affect  the ROE given and therefore 

the derived LOE. There may have been some difficulty  in fitting the outcome of treatment 

into the COEs provided. For example, the effectiveness  of medicines in one clinical 

condition e.g. hypertension, may have low absolute benefits (LOE5-6) in COE1 (deaths 

postponed) or COE2 (fewer hospital admissions) but show high effectiveness  (LOE2) in 

reducing blood pressure. Other explanations may include difficulty  in communicating the 

effectiveness  to the students in an easily understood manner, or student misinterpretation 

of the measures given. This would suggest that patients would also have difficulty  in 

understanding expressions of effectiveness.  Medicine information available to prescribers 

and the conveying of such information to patients have been discussed (see section 1.3). 

A short summary of the effectiveness  of each medicine group is included in this chapter 

(see TABLE 2.15). A more detailed overview of the effectiveness  of one or more medicines 

from each of these groups is undertaken in CHAPTER 3. The LOE scale used in the 

student projects has been included in the tables in CHAPTER 3, in the column Student 

LOE, to allow comparison. 

2.4.1 Antibiotics 

Opinions of COE of antibiotics varied widely. Most specialists' choice of COE1 (deaths 

postponed) or COE2 (fewer hospital admissions) reflects the use of antibiotics in the 

hospital setting or for the more seriously ill patient. Antibiotics are more frequently 

considered in a preventative role by the GPs, i.e. reduction in hospital admissions, GP 

visits, and days off  work or school. This may explain the volume of antibiotics prescribed 

in general practice where patient pressure is also a factor.  Few pharmacists expressed an 

opinion on COE although antibiotics are among the most frequently dispensed group of 

medicines. 

Few health professionals gave a rate of effectiveness  (ROE). A greater response than 

7.3% would have been expected from the pharmacists. However only 37% of GPs and 

47% of specialists provided an opinion on the ROE of the antibiotics they prescribe, which 

is equally disturbing. Their opinions may have been asked about an antibiotic they do not 

use frequently,  although a general overall knowledge would have been expected. 

Literature reviews suggest that antibiotic therapy is overused in general practice and in 

many instances is of little benefit in conditions such as bronchitis (Orr et al. 1993). Some 
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GPs were of the opinion that the choice of a wider spectrum antibiotic with less known 

resistance was cost-effective,  their explanation being that this prevented the cost of 

laboratory tests and possible second visits by the patient due to treatment failure i.e. COE4 

(fewer GP visits) and COE5 (fewer days off  work/school). In contrast, in-vitro antimicrobial 

susceptibilities for the major classes of microbial infections are readily available in 

hospitals, with first  choice therapy suggested by the laboratory designed to be effective 

against 90% of the susceptible organisms (Bunker 1995). 

The categories COE4 (fewer GP visits), COE5 (fewer days off  work/school), and COE6 

(fewer painful days/attacks), while readily quantifiable, have not attracted literature attention 

in the past. Most clinical trials have been concerned with clinical endpoints rather than 

more general patient-orientated issues. COE7 (improved QoL) has received more recent 

attention particularly in cost-utility analyses. 

Diverse opinions on effectiveness  of individual antibiotics was shown between prescribers. 

A more detailed review of Augmentin and cefaclor is provided in CHAPTER 3. 

2.4.2 Antiasthmatics 

Opinions on beclomethasone generally referred  to COE1 (deaths postponed) and COE2 

(fewer hospital admissions) with one specialist choosing COE7 (improved QoL) and one 

GP COE4 (fewer GP visits). These reflect the effectiveness  of beclomethasone in reducing 

the severity of attacks, suggesting that the more clinically serious outcomes are of more 

importance to the prescribers. None chose reduction in the number of attacks, although 

the prime role of beclomethasone is a preventative one (see CHAPTER 3). Other patient 

benefits such as COE4 (fewer GP visits), COE5 (fewer days off  work/school), and COE7 

(improved QoL), were not chosen for beclomethasone, although COE5 (fewer days off 

work/school) particularly would impact greatly on the lives of asthmatics. Only 1 GP felt 

that beclomethasone would reduce the number of GP visits. 

The mean effectiveness  ROEs and the derived LOE2 of many prescribers were in accord 

with the literature in regard to prevention of attacks (see CHAPTER 3). 

Salbutamol is widely prescribed for the treatment of broncho-constriction in asthma and 

chronic obstructive respiratory disease. Most opinions given were restricted to the aerosol 

or powder inhaler. The LOE2 given by the health professionals and students are in 
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keeping with the literature reports reviewed (see 3.3.4). Several prescribers viewed 

salbutamol as reducing the number of attacks. While this may be the case with oral 

salbutamol, with the exception of exercise induced asthma, salbutamol by inhaler is a 

treatment, rather than a preventative, making this choice difficult  to explain. 

2.4.3 Antihypertensives 

The effectiveness  of antihypertensives is governed by the clinical condition for which it is 

prescribed and therefore  the variation in effectiveness  quoted is not unexpected. The 

effectiveness  in COE1 (deaths postponed) and COE2 (fewer hospital admissions) will 

increase in patients at higher risk of an event e.g. post myocardial infarction. The degree 

of hypertension is also a factor,  and effectiveness  in conditions such as angina provides 

both a range of options for COE and variations in LOE. Benefits in hypertension, post-MI 

and angina were examined. Most reports cited COE1 (deaths postponed) as the general 

benefit expected from treatment, and the expectations expressed were overly high in many 

instances. However if the ROE noted by the students (and therefore  the derived LOE) was 

referring  to the reduction of hypertension, then the LOE2 given by 34.6% of GPs and 38.5% 

of specialists was appropriate. Reduction in hypertension per se does not however lead 

to high effectiveness  in absolute terms in postponing deaths. 

In reducing hypertension, the three types of antihypertensive included have shown similar 

effectiveness  in 60-80% of patients ie. LOE2 (Todd & Goa 1992). Addition of a diuretic 

increases the number of patients who respond to the higher end of the range i.e.70-80% 

(Webster & Sharpe 1988). The benefits of treating mild hypertension in terms of COE1 

(deaths postponed) and COE2 (fewer hospital admissions) are open to debate with primary 

treatment in mild hypertension showing little benefit. The number needed to be treated 

(NNT) for 1 year to postpone one death would be 10,000, with 850 NNT to prevent one 

stroke (MRC 1985). The degree of hypertension is also a factor,  with reduction of 

moderate hypertension postponing 1 death per 100 patients treated (Veterans 

Administration Study Group 1970), and 1 death per 20 treated with severe hypertension 

(Veterans Administration Study Group 1967). Effectiveness  of treatment in all groups would 

therefore  be LOE5 for COE1 (deaths postponed). 

The effect  of antihypertensive treatment on COE7 (improvement in QoL) has been 

examined (Croog et al. 1986), comparing a /?-blocker, an ACE-inhibitor (ACEI) and 

methyldopa. Similar control of blood pressure was achieved but the results for general 
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well-being differed  between the treatment groups. More patients (51.4%) taking the ACEI 

showed significantly better measures of general well-being (p=0.01) than methyldopa 

(39.2%) and propranolol (39.1%). Work performance  was better with the ACEI than 

methyldopa, but not propranolol. This suggests LOE4 in COE7 (improved QoL) would be 

appropriate. No health professional placed either /^-blocker in COE7. 

In COE1 (deaths postponed) patients at high risk (e.g. after Ml) also benefit from atenolol 

treatment, with a NNT of 150 (LOE6). In COE2 (fewer hospital admissions) with NNT of 

50 (ISIS-1 1986) in preventing a further  Ml (see 3.3.5). The ACEI, captopril (see 3.3.6), 

has recently also shown some benefit as additional treatment post Ml, with 1 death 

postponed per 200 patients treated for 1 year (ISIS-4 1995). Nifedipine has shown no 

benefit used post-MI (SPRINT 1988). 

Atenolol has been used in angina with effectiveness  in terms of COE6 (fewer painful days) 

and COE7 (improved QoL) with an effectiveness  of LOE2 (Magnani et al. 1983; Majid et 

al. 1979). Nifedipine has also shown effectiveness  for angina in COE6 (fewer painful days) 

of LOE2 (Sorkin et al. 1985). 

The wide variation in ROE shown indicates a possible lack of understanding of the benefits 

of drug treatment in hypertension. The students may also have misinterpreted the clinical 

context in which the rates of effectiveness  were given. While antihypertensive treatment 

in patients at high risk may be of considerable benefit in COE1 (deaths postponed) and 

COE2 (fewer hospital admissions), low risk patients show little benefit, and unnecessary 

treatment may lessen QoL due to discomfort  from side effects. 

2.4.4 Gastrointestinal medicines 

Most health professionals placed ranitidine and pirenzepine in COE6 (fewer painful days. 

A full review of the effectiveness  of ranitidine (see CHAPTER 3) indicates LOE1-2 for 

ranitidine in ulcer healing after 8 weeks. A comparative review of assessments of ulcer 

healing rates between the two medicines showed 70-91% (LOE1-2) for H2-antagonists 

compared to 55-76% (LOE2-3) for pirenzepine (McLean et al. 1987). Early doses of 

pirenzepine were low and relatively ineffective,  but higher doses of 100mg per day have 

shown similar efficacy  to cimetidine in comparative trials (Jones & Hunt 1986). The ROEs 

recorded are therefore  within these ranges. LOE1-LOE2 is therefore  appropriate for these 

medicines for ulcer healing. Despite this effectiveness,  recurrence rates in ulcer patients 
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may be up to 80% in 1 year (Jones & Hunt 1986). Treatment with long-term ranitidine alone 

has shown effectiveness  of LOE4. Where H. pylori  is present, treatment with triple therapy 

including ranitidine, together with antibiotic therapy has shown effectiveness  of LOE2 (see 

3.3.8). 

2.4.5 Paracetamol 

The effectiveness  of paracetamol for COE6 (fewer painful days) as reported by the students 

suggested LOE2-3. The poor response to expectations of ROE from the health 

professionals was surprising in view of the wide use of paracetamol both by the public and 

on prescription. The prescribers gave a smaller variation in LOE than the students. There 

are few definitive trials of paracetamol (3.3.9). It is generally regarded as moderately 

effective  in the treatment of mild to moderate pain which is comparable to LOE2-3 as given. 

A more detailed review is presented in CHAPTER 3 (3.3.9). 

2.4.6 NSAIDS 

Although the NSAIDS, ibuprofen and diclofenac in oral form and several in topical form are 

now available from pharmacists "over the counter" (OTC) without prescription, at the time 

of the project reports they were still prescription items. This could partly explain the 

pharmacists' hesitation to express an opinion regarding effectiveness. 

Non-responders are found with each NSAID, which may explain the wide range of 

effectiveness  which was quoted by the GPs and specialists (Day et al. 1989). Consistent 

effectiveness  ratings are difficult  to establish. Naproxen, diclofenac and piroxicam are 

regarded as of comparable efficacy  with regard to analgesic and anti-inflammatory 

properties (Speight 1987). Two double blind trials of diclofenac with aspirin and naproxen 

in patients with rheumatoid arthritis (RA), show no significant difference  in effectiveness 

between these agents (Kolodny et al. 1988). This is reflected in the overall mean ROE 

given although the range shows a wide variation, perhaps more accurately indicating the 

variability of response found in clinical practice. Although several explanations for this have 

been suggested, the reasons for this variability remain unclear (Day et al. 1989). Side-

effects  with these medicines are also frequent and severe, requiring appropriate information 

to be given to the patient. There is little evidence for the effectiveness  of topical NSAIDS. 

A more detailed review of diclofenac is presented in CHAPTER 3 (3.3.10). 
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2.4.7 Aspirin and thrombolytics 

Aspirin 

The opinions of aspirin (acetylsalicylic acid) were confined to its use as an antiplatelet 

agent. Aspirin effectiveness  was placed in COE1 (deaths postponed) by most health 

professionals (90.6%), the remainder allocated COE2 (fewer hospital admissions). The 

ROE was seldom clearly defined and there was wide variation in the ROE expectations in 

preventing mortality post Ml or TIA (from 17-1000/1000), with most GPs (81.1%) and 

specialists (81.4%) preferring  not to quantify. This response was surprisingly low in view 

of proven efficacy  of aspirin post Ml, and the number of reported trials in the literature e.g. 

ISIS-II Study Group 1988, GAMIS 1980, AMIS 1980 (see CHAPTER 3). Student 

expectations (14 reports) ranged from 18-750/1000 for COE1 (deaths postponed) indicating 

LOE2-5. 

The wide variation reported demonstrates the difficulty  in interpreting absolute figures in 

practice from the literature reports (Boissel 1989, Naylor et al. 1992, Sackett & Cook 1994). 

A more comprehensive review of aspirin is provided in CHAPTER 3, indicating that LOE5 

would be appropriate. 

Streptokinase and alteplase 

There were 11 reports for the IV thrombolytic medicines streptokinase (5) and alteplase (6). 

With such small numbers, these cannot be regarded as a true indication of the expectations 

of these medicines. Most prescribers regarded streptokinase and alteplase respectively as 

COE1 (deaths postponed). The low response from pharmacists and GPs reflects the use 

of these agents in the emergency situation. However an understanding of the importance 

of early treatment in myocardial infarction is necessary. There was a wide variation in the 

reports of specialist expectations of rate of effectiveness  for COE1 (deaths postponed) with 

ROEs of 30,300, and 900/1000. No GPs gave a ROE. The student interpretation of the 

opinions and reports demonstrated a wide variation in effectiveness  assessment from 200-

988/1000 for streptokinase (6 reports) and from 29-750/1000 for alteplase (4 reports) for 

COE1 (deaths postponed). 

Expectations of effectiveness  were therefore  clearly an overestimation of the proven 

benefits. The results of ISIS-II confirmed the value of early administration of streptokinase 

post acute Ml, with an absolute benefit over placebo infusion of 28 vascular deaths 

prevented per 1000 patients treated over the first  35 days. Combined therapy with aspirin 
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vs placebo infusion and placebo tablets increased this benefit by a further  26/1000 (ISIS-II 

1988). The ASSET trial (ASSET Study Group 1988) of alteplase infusion versus placebo 

infusion indicated similar results to streptokinase alone, with an absolute benefit post Ml 

of 26 deaths postponed per 1000 patients treated within 5 hours of Ml i.e. LOE5. 

2.4.8 Hypnotics 

Most health professionals placed triazolam in COE7 (improved QoL), with 1 specialist and 

1 GP placing it in COE4 (reduction in GP visits). The pharmacists and GP ROEs reported 

were similar although the specialists were reported as giving a range from 700-1000/1000. 

Triazolam has been found effective  as a hypnoinducer but has a short duration of action. 

This short duration of action has been utilised in the use of triazolam for air-travel 

passengers to minimise jet-lag. LOE2-5 is appropriate for triazolam (see TABLE 3-13). 

2.5 Summary 

A summary of the likelihood of effectiveness  (LOE) opinions (as defined in this chapter) of 

the health professionals in comparison to the literature, has been tabulated (see TABLE 2-

15). This summary was based on the results of the literature review (CHAPTER 3) of eight 

of the medicines. In CHAPTER 3, the scale of LOE used in the projects is expressed as 

Student LOE in the resulting TABLE for each medicine. 

Triazolam 

TABLE 2-15 

Summary of Health Professionals Opinions of LOE 

Medicine Group 

antibiotics 

antiasthmatics 

Pharmacist GP Specialist 

appropriate appropriate appropriate 

beclomethasone 

salbutamol 

unreported  appropriate appropriate 

overoptimistic  overoptimistic  overoptimistic 

antihypertensives 

NSAIDS 

aspirin and thrombolytics 

Gl medicines 

paracetamol 

reducing blood pressure 

COE1 (deaths postponed) 

appropriate appropriate appropriate 

overoptimistic  overoptimistic  overoptimistic 

appropriate appropriate appropriate 

overoptimistic  overoptimistic  overoptimistic 

appropriate appropriate appropriate 

COE1 (deaths postponed) 

triazolam 

overoptimistic  overoptimistic  overoptimistic 

appropriate appropriate appropriate 
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In some cases health professionals opinions of the Likelihood of Effectiveness  were 

overoptimistic in terms of the patient benefit expected e.g. antihypertensives. Medicine 

effectiveness  expressed as relative risk reduction in the literature appears to be interpreted 

as absolute benefit by some health professionals. 

Some health professionals had difficulty  in communicating the Rate of Effectiveness  (ROE), 

and hence the Likelihood of Effectiveness  (LOE) of medicines to the students, with a 

number providing no opinion. This would suggest that communicating effectiveness 

information to patients regarding expected outcomes of medicine treatment may be similarly 

difficult. 

2.5.1 Limitations 

In reviewing these projects, there were several limitations which affect  the generalisability 

of the opinions reported. There were small numbers of reports for each medicine, and 

each medicine group, with the majority of the reports coming from the Auckland area. 

Opinions for ROE (rate of effectiveness)  were limited and those given may have been 

misinterpreted by the students. The author, in extracting a Likelihood of Effectiveness 

(LOE) from the reports, may have misinterpreted the ROE expressed where finite figures 

were not given. 

2.6 Conclusion 

This review indicated that opinions on medicine effectiveness  vary. Many prescribers can 

readily express effectiveness  in patient oriented terms of a category of effectiveness  (COE). 

Opinions on how frequently this outcome may be achieved or a Likelihood of Effectiveness 

(LOE) were more difficult  to ascertain. Whether this was due to some difficulty  in relating 

expectations of a specific rate to the COEs on which opinions were based is unclear. 

A more formal investigation into available medicine information on commonly prescribed 

medicines, the relationship between prescriber and patient expectations of the effectiveness 

of medicines, and subsequent patient compliance appeared worthy of further  investigation. 

Twelve medicines from the 8 groups reviewed were therefore  chosen for further  study. 
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SECTION 2 - STANDARDS OF EFFECTIVENESS 

CHAPTER 3 - EFFECTIVENESS OF TWELVE COMMONLY PRESCRIBED MEDICINES 

3.1 Introduction 

Assessment of the effectiveness  of medicines in clinical trials is often based on surrogate 

measures, usually in closely monitored conditions with strict entry criteria. Such trials are 

necessary to establish clinical efficacy,  but their application to the real world in every day 

practice requires close scrutiny of the entry criteria and the terms used to express clinical 

trial results. 

The benefits expressed in the literature are often, while clinically proven, reported in relative 

terms which may result in expectations of treatment which can be misleading to both the 

health professional and the patient. Such benefits can look very different  when expressed 

as the number of patients who need treatment to prevent one event (Smith, GD. & Egger 

1994). Apparently similar trials may produce results which may differ  by a factor of 10 or 

more, despite the use of objective measures and finite end-points. For example, the 

Australian National Blood Pressure study of treatment of mild hypertension showed a 27% 

reduction in mortality, which when stated in absolute terms equated to 1.2 deaths 

postponed per 1000 patients treated for 1 year (Australian National Blood Pressure Study 

Management Committee, 1980). The MRC trial of treatment of mild hypertension, (Medical 

Research Council Working Party 1985) in contrast, showed a 1.7% reduction in mortality 

which would equate to 10,000 patients needing to be treated for 1 year to achieve the 

same result. 

Other subjective, more patient orientated measures of medicine effectiveness  such as fewer 

hospital admissions, fewer days off  work, fewer painful days etc. have until recently, 

received little attention, but these may have profound effects  on patients' daily lives both 

in financial and quality of life terms (Hurley 1992). These every day measures of 

effectiveness  are not only important to the patient but have serious implications for the 

health care system. 

While pharmacoeconomics has begun to address these outcomes on a public health basis 

using such analyses, little work has been done to investigate the effect  of giving individual 
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patients information on these issues in a way that enables them to make informed choices 

about their treatment. That a yardstick is required, against which various treatment options 

may be measured and discussed with the patient, has been recognised. Attention has 

been drawn to the need to inform the patient of the effect  of no treatment, side effects  that 

medicine treatment may produce, who may respond to therapy, and comparisons of 

different  treatment outcomes (Laupacis et al., 1988, Deber 1994b). Reports should include 

at least one absolute measure of effectiveness  such as the number of patients and the 

duration of treatment needed to prevent one event (Sackett & Cook 1994). The 

effectiveness  of medicines when expressed in these terms then becomes more relevant 

both to the prescriber and the patient allowing more participation in decisions regarding 

treatment options. Previous studies have shown that most patients, particularly in the 

younger age group, require full information about their condition and its treatment (Deber 

1994a). Some reports suggest however, that not all of these patients want to be a part of 

the decision making process (Deber 1994b). 

3.2 Methods 

3.2.1 Measures of effectiveness 

3.2.1.1 Category of effectiveness  (COE) 

The group of categories of effectiveness  (COE) developed by Dr Holford to classify the 

effectiveness  of medicines from a patient orientated perspective are repeated here for 

clarity. A further  group has been added to COE6, i.e. cures my condition e.g. antibiotics. 

They are defined as follows:-

1. Deaths postponed 

2. Fewer admissions to hospital 

3. Shorter stay in hospital 

4. Fewer general practitioner or outpatient visits 

5. Fewer days off  work or school 

6. Fewer painful days e.g.arthritis, or smaller number of attacks 

e.g.asthma, or cures my condition e.g.antibiotics 

7. Improvement in some other quality of life 
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3.2.1.2 Likelihood of effectiveness  (LOE) 

The Likelihood of Effectiveness  (LOE) which represents the likelihood of the medicines 

achieving these particular categories of outcome (COE) was also developed by Dr. Holford 

and the author. The LOE was derived from the rates of effectiveness  reported by medical 

students in the projects reviewed (see CHAPTER 2). The LOEs used in the student review 

were modified by the author to conform to Ethics Committee requirements for subsequent 

research projects. These projects were designed to evaluate the use of COE and LOE in 

clinical practice (see CHAPTERS 4 & 5). 

The likelihood of effectiveness  was therefore  reclassified as follows:-

1. Always effective  100% 

2. Quite effective  80-99% 

3. Usually effective  60-79% 

4. Effective  40-59% 

5. Sometimes effective  1-39% 

6. Seldom effective  >0-<1% 

7. Never effective  0% 

Because of the requirement to include 100% as "always effective",  LOE2 (quite effective) 

was reclassified as 80-99%. LOE3 (usually effective)  was expected to include many 

medicines which are effective  in most people. LOE4 (effective)  would include those 

medicines that are effective,  but variable between patients. LOE5 (sometimes effective) 

would include medicines where the expectation of treatment effectiveness  is relatively low 

and also variable. LOE6 (>0-<1%) has been included in order to identify those medicines 

which may have a small effect  on the category chosen in absolute terms e.g. deaths 

postponed. Such benefit may be reported in terms of percentage reduction in mortality 

which may give an unrealistic perception of effectiveness  (see 3.1). Use of the LOE allows 

discussion of medicine effectiveness  on a more practical level with the patient. LOE7 

(never effective)  was included to provide the means for patients to express this opinion if 

considered appropriate. Broad based effectiveness  classification, e.g. always effective 

(>60%), usually effective  (30-60%), and seldom effective  (<30%), do not identify 

effectiveness  opinions of medicines to this extent and may be misleading to the patient. 

A column which shows the above LOE scale (Standard LOE) is included in the table for 

each medicine. A second column using the scale of LOE in the student project (Student 

LOE) is also included to allow literature comparison of some of the results of that review. 
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A review of the literature for twelve medicines using the COEs defined above was 

undertaken. The Likelihood of Effectiveness  (LOE) values found were expected to enable 

comparisons to be made with future results found in clinical practice. This chapter presents 

an overview of the effectiveness  of each medicine, based on the clinical and outcome data 

available to date. The expectations of effectiveness  of these medicines provide a basis for 

prescriber and patient to discuss treatment and form a "therapeutic alliance" in order to 

optimise care (Barofsky 1978). The medicines reviewed were representative of the 

therapeutic groups reviewed in the students' reports. 

3.2.2 Medicines evaluated 

Two reports of prescribing in New Zealand were available in 1992, the WaiMedCa-lnterim 

report and a report from the PreMec group. The first  from the Waikato area involved 157 

general practitioners (81%) who recorded all prescriptions for an allocated 2 weeks each, 

during a 6 month period (WaiMedCa 1992-lnterim report). The second report was from 320 

general practitioners nationwide, who recorded prescribing over a 2 month period from 15th 

Oct 1991 to 16th December 1991 (National Preferred  Medicine Centre Wellington 1992). 

From these reports, 12 commonly prescribed medicines in New Zealand, (see TABLE 3-1), 

which represent both long and short-term treatment, were chosen and evaluated. 

TABLE 3-1 

Medicines Evaluated 

Medicine WaiMedCa * PreMec* PreMec* Medicine 

% total Rank Items Rank Cost ($) Rank 

amoxycillin/clavulanic 
acid (Augmentin) 

4.77 1 16,802 2 173,259 8 

cefaclor 1.9 6 5,687 8 84,541 21 

beclomethasone 0.93 11 8,572 5 719,859 1 

salbutamol 2.31 5 17,592 1 430,942 2 

atenolol 0.38 40 3,148 18 144,708 12 

captopril 0.72 16 4,693 11 353,393 4 

enalapril 0.63 17 5,625 9 355,475 3 

ranitidine 0.81 15 4,788 10 276,796 6 

paracetamol 2.48 3 11,241 3 41,659 46 

diclofenac 2.47 4 7,196 6 168,878 9 

aspirin 1.04 9 

triazolam 0.87 14 

* Amoxycillin (ranked 2 in WaiMedCa and 4 in PreMec on frequency) was not included as an evaluation of Augmentin was 
expected to include information regarding amoxycillin. Amoxycillin showed high usage in both reports. 
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3.2.3 Literature Review 

A literature search was undertaken on each of the medicines using Medline Compact Disc 

to identify clinically reported efficacy.  The search terms included the medicine name 

together with randomised controlled trials (RCT), controlled trials, or clinical trials back to 

the earliest disc. Review articles were also examined and original trials traced through 

them where possible. The aim was to identify and review those placebo-controlled trials 

for each medicine which had the largest numbers of patients, and to provide an overview 

of effectiveness.  For some medicines, particularly antibiotics, placebo-controlled trials 

proved difficult  to find. 

The data have been tabulated where appropriate, to include the COE, the clinical 

effectiveness  or outcome, the length of the trial, the absolute benefit, the Student LOE, the 

Standard LOE, and the numbers needed to treat (NNT) for a specified time to prevent one 

outcome event. The absolute benefit or risk reduction is defined by the difference  in the 

relative probabilities of a defined outcome event (e.g. death, stroke or Ml) in patients with 

active treatment compared with those treated with placebo. This benefit is expressed as 

the number of events prevented per 100 patient years of treatment (Arroll 1992; Sackett 

& Cook 1994). This may also be applied to short term treatment where it is expressed as 

the number of outcome events prevented per 100 patient treatments. 

3.3 Results 

3.3.1 Augmentin 

Augmentin is a broad spectrum antibiotic comprising amoxycillin with the addition of 

clavulanic acid to prevent ^-lactamase producing bacteria from reducing the effectiveness 

of amoxycillin. Augmentin was released in the UK in 1981, and has widespread registration 

for use in many countries. It is effective  against a wide range of gram-positive and gram-

negative bacteria including E. coli,  B. catarrhalis,  H. influenzae,  K.  pneumoniae,  S. aureus. 

Many species which have shown reduced sensitivity to amoxycillin, will respond to 

Augmentin. The lack of placebo-controlled trials and increased occurrence of resistance 

to antibiotic treatment has brought the frequency of use of antibiotic treatment in the 

practice setting into some question (Orr et al. 1993). This review has examined studies of 

oral Augmentin compared with placebo where available in the treatment of such conditions 

in general practice. Where placebo controlled trials were not available, comparative data 

has been reviewed. 
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3.3.1.1 Upper respiratory tract infections 

COE6 - (Cures my condition) - LOE 

The effectiveness  of antibiotics in treatment of URTI has been questioned since most are 

of viral origin. A randomised placebo-controlled study in children comparing the 

effectiveness  of Augmentin, amoxycillin and placebo in the treatment of acute paranasal 

sinus infections confirms this. Clinical cure at day 10 was seen in 67% treated with 

amoxycillin, 64% treated with Augmentin and 43% treated with placebo. In addition, clinical 

improvement was seen in a further  16%, 11% and 17% respectively. An absolute benefit 

in cure rate of 21% over placebo was seen for Augmentin ie. LOE5 (Wald et al. 1986). 

A double-blind placebo controlled trial of co-amoxiclav (amoxycillin/clavulanate) was 

conducted in 314 adults with common colds but no signs of sinusitis. Treatment was given 

for five days. 300 patients had nasal aspirates cultured. Complete follow-up was possible 

in 288 patients, 230 of whom had negative cultures. No clinical benefit was seen compared 

to placebo in these patients (LOE7). Of the 58 who had positive cultures, for  H. Influenzae, 

M. catharrhalis  or  S.pneumoniae,  significant benefits were seen in the treated group vs 

placebo, 27% cured vs 4 % respectively i.e. an absolute benefit of 23% (LOE5). The 

authors concluded that except for a small subset of patients, most patients with URTI do 

not benefit from antibiotic treatment (Kaiser et al. 1996). 

3.3.1.2 Lower respiratory tract infections 

COE6 - Cures my condition - LOE 

A critical review of the literature (Orr et al. 1993) found 6 randomised placebo-controlled 

trials in family practice which reported evaluation of the use of antibiotics in the treatment 

of acute bronchitis. While acknowledging the difficulty  in distinguishing between acute 

bronchitis of viral and bacterial origin in the practice setting, the authors suggest there is 

little support from such trials for the use of antibiotics in the treatment of acute bronchitis. 

Two trials showed significant symptom benefit, while the remaining four showed no benefit 

over placebo. 

A review of comparative trials with amoxycillin (Todd & Benfield 1990) cited two randomised 

double-blind trials in bronchitis. The first  in 50 unselected adult patients with acute or 

chronic bronchitis after 8 days treatment, showed a clinical response rate of 88% (LOE2) 

for Augmentin compared with 62% (LOE3) response rate for amoxycillin (Bernard et al. 

1982). The second in 275 adult patients with chronic bronchitis showed a clinical response 
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rate after 14 days of treatment, of 83% (LOE2) with Augmentin compared to 72% (LOE3) 

with amoxycillin (Miki et al. 1983). In the light of recent findings (Orr et al. 1993) it is 

unfortunate that a comparison with placebo is not available in these trials. 

Comparative trials of Augmentin with amoxycillin, indicate that where beta-lactamase 

producing bacteria are present, Augmentin is more effective.  A comparative study of 

Augmentin and amoxycillin was undertaken in 100 children with clinically diagnosed 

pneumonia. Treatment with amoxycillin (50) or Augmentin (50) at either of two doses, was 

randomly assigned according to age or severity of the condition. Overall clinical 

effectiveness  was seen in 93.8% of those treated with Augmentin, compared to 60.4% of 

those treated with amoxycillin (Jibril et al. 1989) i.e. LOE2. 

3.3.1.3 Acute otitis media 

COE4 - Fewer GP visits - LOE 

A randomised double-blind placebo-controlled trial of treatment with amoxicllin-clavulanate 

initiated at the appearance of symptoms of URTI and continued for 7 days, examined 

whether antibiotic treatment would prevent acute otitis media (AOM) in children (Heikkinen 

et al. 1995). There was no significant difference  (p=0.59) in the development of AOM, 9/50 

(18%) in the treatment group and 12/54 (22%) in the placebo group (LOE5). 

COE6 - Cures my condition - LOE 

A double-blind randomised placebo-controlled trial compared seven days treatment with co-

amoxicalv with placebo in 121 children aged 6 months to 12 years with recurrent acute 

otitis media (Appelman et al. 1991). There was no significant difference  in the course of the 

disease at three days in either group. Age was the only significant prognostic factor for an 

irregular course of the disease (i.e. body temp >=38.4 degrees C, or otalgia) with 

significantly more children under 2 years exhibiting these factors in the placebo group 

(7/12) than the co-amoxiclav groups (4/14). There was no significant difference  in children 

>2 years. The authors concluded that co-amoxiclav showed no benefit over placebo in 

treating children >2 years with recurrent acute otitis media i.e. LOE5 for children <5 and 

LOE7 for children >2. 

A trial, designed to determine if 20 days of antibiotic treatment in acute otitis media 

increased effectiveness  compared to 10 days of treatment, enrolled 267 children (Mandel 

et al. 1995). Children were treated with amoxicillin for 10 days and then randomly assigned 
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to a further  10 days of placebo, amoxicillin or amoxicillin/clavulanic acid. The percentages 

of children effusion  free at 20 days were 72.4%, 80.8% and 52.5% in the amoxicillin, 

amoxicillin/clavulanic acid and placebo groups respectively. There was no significant 

difference  between the amoxicillin and amoxicillin/clavulanic acid groups although there was 

absolute benefit over placebo of 28.3% in the amoxicillin/clavulanic acid group at 20 days 

(LOE5). There was no significant difference  in the three groups with regard to the time 

middle ear effusion  was present nor in the rates of recurrent episodes of AOM at 90 days. 

Prolonged antibiotic treatment after 10 days in symptom- free children was therefore  not 

recommended. 

3.3.1.4 Urinary tract infections 

COE6 - Cures my condition - LOE 

In an early dose-finding study, three different  combinations of oral amoxycillin and 

clavulanic acid were evaluated in 60 patients with urinary tract infections (Ball et al. 1980). 

The low dose (250mg amoxycillin/125mg calvulanic acid) produced an overall cure rate of 

9/20 (45%) i.e. LOE4, compared to a cure rate of 14/20 (70%) in the medium 

(500mg/125mg) and high dose (500mg/250mg) groups i.e. LOE3. 

Two randomised double-blind trials involving 286 patients with complicated urinary tract 

infections with no previous identification of pathogens, showed clinical improvement in 75-

87% of patients with Augmentin, compared to 43% of patients treated with amoxycillin 

alone. Bacteriological response was 71-90% with Augmentin i.e. LOE2-3, compared to 34 

and 33% respectively with amoxycillin i.e. LOE5 (Todd & Benfield 1990). 

A randomised double blind comparison trial with cefaclor in 104 patients with uncomplicated 

urinary tract infections, showed similar bacteriological response with both agents, i.e. 96% 

of Augmentin patients (LOE2) and 93% of cefaclor patients (Iravani & Richard 1986). 

Two randomised comparative trials of Augmentin with co-trimoxazole for uncomplicated 

urinary tract infections in unselected patients showed effectiveness  of LOE2. The first  was 

a single blind trial in 55 elderly patients. Bacterial response was seen in 96% of Augmentin 

patients (LOE2) compared to 64% of co-trimoxazole patients (Ancill et al. 1987). The 

second, a non-blinded trial in 104 adult patients showed 100% clinical response in both 

groups (LOE1) and bacteriological response in 95% of Augmentin patients (LOE2) 

compared to 83% of co-trimoxazole patients (Karachalios 1985). 
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3.3.2 Cefaclor 

Cefaclor is an oral second generation cephalosporin antibiotic which has activity against 

Strep  pyogenes,  Strep  pneumoniae,  and also with E.coli,  Proteus  mirabilis,  and Klebsiella 

species. It is less effective  against Staph aureus.  It is used in moderate to severe 

infections such as otitis media, upper and lower respiratory tract infections, skin infections 

and urinary tract infections. There are reports of open non-comparative trials of the 

effectiveness  of cefaclor,  but there is little evidence from placebo controlled trials. 

Comparative trials with other antibiotics show little difference  in outcome and in general are 

in small numbers of patients (Smith GH 1990). 

3.3.2.1 Otitis media 

COE6 (Fewer painful days) - LOE 

Cefaclor has been shown to be effective  in 74-100% of patients in otitis media in eight 

studies (605 patients) when compared to other antibiotics (McLinn 1988). 

3.3.2.2 Lower respiratory tract infections - bronchitis and pneumonia 

Efficacy  of cefaclor in lower respiratory tract infections was tested against comparable 

antibiotics in 11 randomised controlled studies (385 adult and paediatric patients). Most 

trials were in bronchitis and the mean comparative effectiveness  over all these trials was 

88% (LOE2) (Brown 1988; Dark 1991). 

Five blinded studies compared cefaclor with amoxycillin in 437 patients with mixed LRTI 

including bronchitis and pneumonia (Brown 1988). A mean comparative efficacy  of 88% 

(LOE2) for 220 patient with cefaclor and 87% (LOE2) for 217 patients treated with 

amoxycillin. Three randomised controlled trials were in pneumonia (Luenberger, Zeluff  and 

34 patients in the Schelkeupper trial). Cefaclor showed effectiveness  rates of 94%, 94% 

and 95% respectively in these studies in each group (Brown 1988) - LOE2. 

3.3.2.3 Urinary tract infections 

Thirteen non-comparative studies reported an overall effectiveness  of 83% in 1620 patients 

treated for urinary tract infections (Verhoef 1988). In a randomised double-blind comparison 

trial with Augmentin (Iravani & Richard 1986), 104 patients with uncomplicated urinary tract 

infections showed a similar bacteriological response with both agents (96% of Augmentin 

patients and 93% of cefaclor patients) i.e. LOE2. Complicated urinary tract infections 

showed a response of 69% in women and 65% in men (Iravani 1991) - LOE3. Other 
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comparat ive studies with amoxyci l l in, amoxyci l l in /c lavulanic acid and 

trimethoprim/sulphamethoxazole show cefaclor of comparative effectiveness  with response 

rate >90% i.e.LOE2 (Verhoef 1988). 

3.3.3 Beclomethasone 

Beclomethasone has been shown to reduce airways irritation and inflammation and the 

related swelling and subsequent broncho-constriction due to the hyper-responsiveness 

associated with asthma (Karalus & Harrison 1987; Speight 1987). A significant dose-

dependent improvement in asthma indicators such as attack frequency, severity, illness 

score has been shown (Toogood et al. 1977). 

The benefits of beclomethasone could therefore  be classed in several categories. COE6 

(Fewer attacks) appears the most appropriate category for the use of beclomethasone in 

asthma. In moderate to severe asthma, the role of beclomethasone as a preventative has 

been well documented (Brompton Hospital/Medical Research Council Collaborative trial 

1974, 1979). COE2 (fewer hospital admissions), COE4 (fewer GP visits), and COE5 (fewer 

days off  work or school) could therefore  be regarded as additional benefits from the 

reduction in the number and severity of attacks, while COE7 could represent general all 

round improvement in quality of life either including or in addition to the above categories. 

3.3.3.1 Asthma 

COE1 (longer life expectancy) - LOE 

In the UK, deaths from asthma have shown a downward trend in the age groups from 5-64 

years since the late 1980s of about 6% per year (Campbell 1997). It is thought this trend 

may be related to the increased use of prophylactic treatment. In New Zealand a 

downward trend has also been seen in patients 5-54 years (Campbell 1997). A case 

control retrospective study (n=785) of asthma deaths (Ernst et al. 1992) showed a 

significant reduction in mortality in patients using 400//g inhaled beclomethasone per day. 

The risk of death or near fatal attack was reduced to one-tenth that of patients using less 

or no beclomethasone for patients using at least 400 //g per day. There were no deaths 

and only 2 near fatal attacks in this group (LOE2). 

COE2 (fewer hospital admissions) - LOE 

The use of inhaled beclomethasone reduced hospital admissions from 26 to 9 (65%) in a 

retrospective study of 123 adults with chronic asthma who were steroid dependent (Karalus 
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& Harrison 1987). Of the non-steroid dependent group, asthma improved in 60%, and 

hospital admissions reduced from 28 to 7 (75%) indicating LOE3 in both groups. 

A recent study in children of budesonide, which has benefits similar to beclomethasone 

(Lipworth 1993), indicated hospitalisation costs per patient year were 52.47 (NZ$45.12) 

(SEM 43.41 [NZ$37.30]) Dutch Guilder in the budesonide treated group and 592.00 

(NZ$509.12) (SEM 315.37 [NZ$271.22]) Dutch Guilder in the placebo group (Rutten van 

Molken 1993), (1 Dutch Guilder = approx. 86c NZ) a reduction in costs of >90% or LOE2. 

COE5 (fewer days off  school/work) - LOE 

The previous study of budesonide, (Rutten van Molken 1993) also indicated benefits of an 

increase in the number of symptom - free days and reduction in the number of days absent 

from school. This latter measure was also used as a basis for the indirect cost of work 

time or housekeeping time by a care-giver in order to look after the child away from school 

with asthma. Mean days away from school was 1.7 days/patient year in the treated group 

and 3.7 days in the placebo group. Total number of symptom free days was 212/patient 

year (58.1%) in the treated group and 174/patient year (47.7%) in the placebo group, an 

absolute increase of 38 symptom-free days per patient year. This showed an absolute 

improvement of 18% - LOE5. 

COE6 (fewer attacks) - LOE 

Use of beclomethasone has been shown to reduce the number and severity of attacks in 

moderate to severe asthma (Brogden et al. 1984; Broder et al. 1987; Van Essen-Zandveilt 

et al. 1992). 

Twenty-two steroid dependent adults with moderate to severe asthma began either 

beclomethasone inhaler (11) or placebo inhaler (11) while gradually reducing the steroid. 

Placebo patients had been taking steroids (mean dose 10mg/day) for a mean of 4.8 years. 

All patients (100%) on placebo inhaler showed a relapse of asthma when oral steroids were 

gradually withdrawn. Those randomised to the beclomethasone inhaler had been taking 

steroids (mean dose 9.6mg) for at least 1 year (mean 6.6 years). Of these patients, 10/11 

(90%) of were able to stop the oral steroid by the completion of the trial, with only one 

having a relapse of asthma (10%), indicating LOE2 (Hodson et al. 1974). In non-steroid 

dependent children, an improvement was seen in 80% (LOE2) which reduced to 71% 

(LOE3) in those who were steroid dependent (Kennedy et al. 1981). 
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âj 
ai e 0 -

I 8 0. Q CD 

2 ai o 

CO 

m < UJ O 0 
l/l </) ai c 
0 1 > !S o 
£ UJ 

0 Bl 
01 ra O 

< 
I I-w < 

Q. CO 
o 

w V) 
• > 

CL 
O 
o 
0. 
CD 
ai 3 ai 

o 
0 
1 o 
3 s= o ro C 

i" ro =i CJ" 
TJ 01 > UJ 

! I 
CD 

o 
a 
01 
E o 
u) 
c 
c ai 
E ai > o 
CL 
E 

94 



A double-blind placebo-controlled study in adults has shown that a dose of 1500/vg daily 

maintained over an eight week period, mirrored the optimal clinical benefit and pulmonary 

function achieved by a short course of oral therapy (Salmeron et al. 1989). Severe 

exacerbation was seen in 1/21 patients on beclomethasone (5%), compared to 15/22 (68%) 

of those on placebo inhalers, an absolute improvement in 63% of patients ie. LOE3. 

A detailed study of dose-related response in steroid-dependent adults (Salmeron et al. 

1989) showed a mean dose of 1050 / jg of inhaled beclomethasone was required to control 

the number of attacks. At this dose 60% of patients had no attacks over a two-month 

period indicating LOE3. 

COE7 (improvement in some other QoL) - LOE 

Beclomethasone has also been shown to reduce the need for oral steroid therapy in both 

children and adults (Brompton Hospital/Medical Research Council Collaborative trial 1974, 

1979; Broder et al. 1987; Karalus & Harrison 1987; Lipworth 1993). In addition to reduction 

in the need for oral steroids in adult patients, high dose inhaled beclomethasone improved 

patients' QoL (Salmeron 1989). Ninety-five percent of patients and 98% of physicians 

assessed that the patients' disability due to asthma was reduced by at least half (LOE2). 

A reduction in the need for systemic steroids was seen in 78% of children with steroid-

dependent asthma after using inhaled beclomethasone (LOE3) over a period of 4-8 years 

(Broder et al. 1987). In adults the response was similar particularly with high dose 

beclomethasone, with >70% of patients (LOE3) being able to reduce their steroid use 

(Brompton Hospital/Medical Research Council Collaborative trial 1974; Lipworth 1993). This 

improvement was maintained over 12 months (Brompton Hospital/Medical Research 

Council Collaborative Trial 1979) (LOE3). 

A retrospective study of 123 adults with chronic asthma was undertaken in New Zealand 

(Karalus & Harrison 1987). Of 65 patients who were oral-steroid dependent, 31 %(20) were 

able to stop oral steroids and a further  48% (31) were able to reduce their daily doses as 

a result of using inhaled beclomethasone. Asthma control was improved in 77% of these 

patients (LOE3). 

3.3.3.2 Allergic rhinitis (Hay Fever) 

COE7 would be the most appropriate categories of effectiveness  for the use of intra nasal 
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inhaled beclomethasone in seasonal and perennial allergic rhinitis or hay-fever.  While this 

condition would rarely require hospital admission, reduction in symptoms and improvement 

in quality of life (COE7) with beclomethasone has been shown. 

COE7 (improvement in some other QoL) - LOE 

Several placebo controlled trials with nasal beclomethasone have demonstrated reduction 

of nasal irritation, inflammation, and nasal discharge together with relief  of nasal 

congestion. An absolute benefit in 41% - 58% of patients (LOE4) treated with 

beclomethasone over those treated with placebo has been shown (Brogden et al. 1984). 

Some work has been done in the measurement of nasal resistance, and also blinded 

physician assessment of the appearance of the nasal mucosa, but most benefits are 

assessed subjectively by the patient in these trials giving a more patient orientated view 

(Brogden et al. 1984). 

A double-blind crossover study with sodium cromoglycate and corresponding placebos 

showed an absolute improvement in 27% of patients treated with beclomethasone over 

sodium cromoglycate and an improvement of 36.3% over placebo (LOE4). Symptom relief, 

with the exception of nasal discharge was seen in 77% of patients (LOE3) in the 

beclomethasone group (Hillas et al. 1980), which is close to the mean response (75%) 

seen in the placebo-controlled trials (Brogden et al. 1984). Comparisons with budesonide 

(Lipworth 1993) show beclomethasone to be of equal effectiveness  to this more recent 

agent. 

There is some recent evidence that increase in dose frequency to four times a day, 

particularly with budesonide, may be more effective  than doubling the amount given twice 

daily (Lipworth 1993). In this case adhering to a frequency of twice a day in order to assist 

compliance, may in fact reduce the effectiveness.  This may also apply to beclomethasone 

and may lead to excessive doses used twice daily, when the same dose administered more 

frequently would be more beneficial. 

3.3.4 Salbutamol 

Salbutamol is a /?2-agonist which is used to relieve broncho-constriction in asthma and 

chronic obstructive respiratory disease (CORD). The onset of action is rapid with peak 
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broncho-dilation achieved within 30 minutes. Duration of action is 4-6 hours. Forced 

expiratory volume (FEV^ and peak expiratory flow rate are improved (Lipworth 1989). 

Salbutamol is inhaled via aerosol or powder inhalers with nebulised salbutamol available 

for use in more severe acute exacerbations. Oral salbutamol is also available in slow-

release tablet form for adults, and tablet and liquid form for children. 

3.3.4.1 Asthma 

COE2 (Fewer hospital admissions) 

In a 3 month study of the use of aerosol salbutamol and placebo in 54 children with 

asthma, hospitalisations for acute asthma (COE2) were reduced from 40.7% in the placebo 

group to 28.6% (NS) in the active group, an absolute reduction of 12.1% (Dawson et al. 

1986) - LOE5. 

COE6 (Fewer attacks) 

Between 70-90% of asthmatics have been shown to experience some degree of broncho-

constriction after strenuous exercise particularly in younger more active asthmatics. The 

use of inhaled salbutamol to prevent such attacks, has been documented although the 

studies are small (Price & Clissold 1989). 

COE7 (improvement in some other QoL) - LOE 

Aerosol and dry-powder inhalers have been shown to significantly improve (p<0.001) forced 

expiratory volume (FEV^ by 36.1% (aerosol) and 43% (dry powder) after 1 hour, compared 

to placebo in adults, resulting in >90% of the normal expected values. Vital capacity (VC) 

was also significantly increased (p<0.001), thus reducing the symptoms of asthma or CORD 

(Latimer et al. 1982) - LOE2. 

Similar results with inhaled salbutamol have also been seen in 9/10 children with asthma 

(LOE2). Some benefit has also been shown from oral salbutamol in 8/10 children (Berg 

et al. 1981). Combined therapy showed a significant increase in FEV1 and VC compared 

to oral therapy alone, and significantly increased FEVt compared to aerosol therapy alone 

but not VC. A similar three month study of oral and aerosol salbutamol in children 

compared active tablets and aerosol to placebo tablets and active aerosol. A significant 

reduction in symptoms was found for night cough (p<0.05), dry cough (p< 0.05) and total 

symptom scores (p<0.05). Extra nebulisations were reduced by 40% in the active group 

(NS). The number of days with symptoms per month were reduced by (32.6%) at 3 
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months - p<0.05 (Dawson et al. 1986) i.e. LOE5. 

3.3.5 Atenolol 

Atenolol has shown efficacy  in several categories (see table 2), deaths postponed (COE1), 

fewer admissions to hospital (COE2), fewer painful days (COE6) and improvement in some 

other quality of life (COE7). A recent review article (Hampton 1994) has looked at the use 

of /^-blockers in three main clinical conditions, hypertension, myocardial 

infarction/arrhythmias,  and heart failure in order to clarify their individual value in therapy. 

While the ability to reduce blood pressure is common to all /y-blockers, it has been 

suggested that the precise mechanism of action may include one or more components 

which may vary in individual agents. Meta-analyses of/?-blockers as a group may therefore 

be unhelpful when the clinician is considering which agent is the most appropriate or 

effective. 

3.3.5.1 Post Myocardial infarction 

COE1 (deaths postponed) - LOE 

The cardio-protective effect  of atenolol post AMI has been demonstrated (Yusuf et al. 

1985; ISIS-1 Study Group 1986). Deaths postponed (COE1) are significantly increased, 

NNT = 154, over the first  seven days and this rate of benefit decreased only slightly over 

12 months NNT = 145 (LOE6). The number of further  non-fatal events such as stroke or 

further  Ml, which could result in hospitalisation (COE2) or increased hospital stay (COE3) 

is also reduced, NNT = 51 patients - LOE5. 

Prevention of mortality (COE1) or morbidity (COE2) from stroke or Ml by the treatment of 

hypertension has been extensively studied and is a controversial issue (Lischnew et al. 

1987; Fletcher et al. 1990; Klein et al. 1990; Maclean et al. 1990; Talseth et al. 1991). 

Atenolol has also been investigated as secondary prevention for reducing the incidence of 

death or stroke post non-disabling CVA or TIA (The Dutch TIA Study Group 1993), in 

patients with coronary artery disease (CAD) (Pepine et al. 1994), and also for the 

prevention of angina (Speight 1987; Talseth et al. 1991). 

A meta-analysis (Yusuf et al. 1985) of the use of/?-blockers during and after Ml in both the 

short and the long term showed absolute benefits which continued from 1-3 years. Short 

term oral treatment showed an absolute benefit of 9 deaths per 1000 patients treated up 

to 1 month i.e. NNT = 1 1 1 (LOE 6). Long-term oral treatment post myocardial infarction 
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from 8 days to 1 year demonstrated prevention of 22 deaths per 1000 patients treated i.e. 

NNT=45 (LOE of 5). 

The largest randomised placebo controlled trial (ISIS-1 Study Group 1986), used 5-1 Omg 

of atenolol given IV as a stat dose, followed by 100mg daily for 7 days. Significant 

reduction in the number of deaths from 367/7990 in the placebo group to 317/8037 in the 

atenolol group was seen over the first  7 days. This resulted in an absolute reduction of 

6.49 deaths per 1000 patients treated for 7 days ie NNT = 154 (LOE 6). 

COE2 (fewer hospital admissions) - LOE 

Both Yusuf et al. using meta-analysis and the ISIS-1 Study Group showed prevention of 

further  events post Ml in 18.449 (NNT=54) and 19.17 patients (NNT=52) per 1000 

respectively over 1 year, treated long-term with /?-blockers (Yusuf et al. 1985; ISIS-1 Study 

Group 1986). For COE2 (prevention of hospitalisation) a LOE of 5 (1-40%) could therefore 

be expected for atenolol in long-term treatment. 

These trials together with recent reviews (Cruikshank & McAinsh 1991; Hurstbridge & 

Speight 1991) would therefore  suggest LOE 6 post Ml for the prevention of death and LOE 

5 for the prevention of further  events. 

3.3.5.2 Angina 

COE6 (fewer painful days) - LOE 

Atenolol can also be classified in COE 6 (reduction in the number of attacks of acute and 

mixed angina). These have been reported in several small closely monitored trials (Majid 

et al. 1979; Magnani et al. 1983; Chierchia et al. 1987). 

A double blind cross-over randomised placebo controlled study in 19 male patients with 

uncomplicated stable exercise induced angina showed atenolol reduced the number and 

severity of angina attacks in both single dose and chronic administration. Angina attacks, 

averaged over a four week period in 16 patients, showed an absolute reduction from 32 to 

10 and 9, with 100mg and 200mg of atenolol daily respectively (Majid et al., 1979). This 

represents a reduction of 69-72% in the mean number of attacks (LOE3). 
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An open placebo-controlled crossover comparative study in 20 patients (Magnani et al. 

1983) comparing atenolol and pindolol with placebo run-in showed an absolute reduction 

in angina attacks per week from 7.6 (placebo) to 1.96 and 1.82 (atenolol) at 3 and 6 

weeks respectively. Reductions with pindolol were to 3.96 and 2.96 at 3 and 6 weeks 

respectively. Mean reduction in the use of glyceryl trinitrate (GTN) tablets were from 

3.58 per week to 1.18 and 1.14 per week with atenolol and 2.26 and 1.59 with pindolol 

at 3 and 6 weeks. These represented an absolute improvement of 74.2% in angina 

attacks (LOE 3) and 67% reduction in the need for GTN tablets (LOE 3).A reduction of 

ischaemic episodes both silent and painful were reported in ten patients with mixed 

angina (Chierchia et al. 1987). An absolute reduction of 67% (from 264 events [placebo] 

to 98 events (atenolol) was seen in 10 patients age 43-69 years over the four weeks of 

the study (LOE 3) although the numbers in this trial were small. 

Comprehensive reviews of the clinical efficacy  of atenolol in angina (Cruikshank & 

McAinsh 1991; Hurstbridge & Speight 1991) indicate a reduction in the frequency of 

attacks from 46-53%, and reduction in the use of glyceryl trinitrate (Cruikshank & 

McAinsh 1991; Wadworth et al. 1991) of between 50-60% suggesting an overall LOE4 

in reducing angina attacks. 

COE7 (improvement in some other QoL) - LOE 

Improvement in quality of life (e.g. exercise tolerance), has been reported in several 

small closely monitored trials (Majid et al. 1979; Magnani et al. 1983; Chierchia et al. 

1987). Exercise tolerance was increased in 12/16 patients (Majid et al. 1979) who 

experienced no pain, and pain was reduced in the remaining three patients, showing an 

absolute benefit of LOE3 in COE6 (fewer painful days) and COE7 (quality of life). In this 

study there appears little benefit from increased doses and the possible increase in side 

effects  could counterbalance the benefits. 

3.3.6 Captopril 

Captopril is an oral angiotensin-converting enzyme inhibitor (ACEI) which has been 

shown to be useful in the treatment of congestive heart failure (CHF) and hypertension. 

In CHF, captopril reduces systemic vascular resistance, blood pressure, and pulmonary 

artery pressure, increasing cardiac output and stroke volume. Peripheral vasodilatation, 

and venodilatation associated with a reduction in the filling pressures of the heart is 

seen. Pulmonary vascular resistance is maintained, and heart rate is usually unaffected. 
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3.3.6.1 Congestive Heart Failure 

The use of captopril in CHF has shown reduction in mortality (COE1) and morbidity e.g. 

reduced hospital admission (COE2), and improved QoL (COE7). QoL improvement can 

be assessed as improvement in status of heart function using the New York Heart 

Association (NYHA) classification, or improved exercise tolerance. 

COE1 (deaths postponed) - LOE 

In the SAVE trial (SAVE 1992), 2231 patients post acute myocardial infarction (AMI) with 

reduced left ventricular ejection fraction, were treated with either placebo (1116) or 

captopril (1115) and monitored for 42 months. An absolute reduction of 1.2 deaths was 

seen per 100 patient years, resulting in a NNT of 83 patients (see TABLE 4-6) - LOE5. 

The large ISIS-4 study, a randomised placebo-controlled trial of captopril, showed a 

reduction of 5 deaths per 1000 patient years in the captopril treated patients in patients 

treated post AMI (ISIS-4 Study Group 1995). This equates to a NNT of 202 patients to 

save one life or LOE6. When results in patients at higher risk, i.e. those with a past 

history of Ml or those with CHF symptoms at entry were examined, captopril was more 

effective.  Ten deaths were postponed per 1000 patient years, i.e. a NNT of 108 (LOE6). 

COE2 (fewer hospital admissions) - LOE 

In the SAVE trial (The SAVE Investigators 1992), the number of patients who were 

hospitalised for CHF was significantly reduced by captopril treatment (p=0.019). In the 

placebo group 192/1116 patients were hospitalised for CHF compared to 154/115 of the 

captopril treated group. This was a reduction of 1 hospitalisation per 103 patients 

treated or LOE6 (see TABLE 3-7). 

COE7 (improvement in some other QoL) - LOE 

A randomised controlled trial was undertaken in 13 medical research centres in the US. 

(Captopril Multicenter Research Group 1983). Ninety-two patients with congestive heart 

failure, refractory  to digitalis and diuretic therapy, were randomly assigned captopril or 

placebo. Over a 3 month period, improvement in clinical symptoms was seen by the 

physician, and also felt to occur by the patient, in 80% of the captopril patients compared 

with 27% of placebo treated patients providing an absolute benefit in 53/100 patients, 

LOE4. Improvement in mean exercise tolerance by 24% was seen the captopril patients 

but there was little change (0.4%) in the placebo patients (LOE5). The exercise capacity 
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showed an improvement of +1 stage. 

3.3.6.2 Hypertension 

As the earliest active oral ACE inhibitor, the unique mechanism of action of captopril, made 

it valuable in cases of hypertension which were unresponsive to other treatments. Doses 

of from 450-1 OOOmg/day were used in these patients, which although effective  in lowering 

blood pressure, resulted in a high incidence of side effects  (Coats 1987). Trials in less 

resistant hypertensive patients, which evaluated smaller doses were undertaken. Reduction 

of blood pressure to normal levels was achieved in 70% of patients (LOE3) using captopril 

alone at doses of 100mg/day (Drayer & Weber 1983). The response to 200mg/day did not 

differ  from the response to 100mg/day in this study, but the 50mg/day dose was effective 

in white but not black patients. 

A similar response was shown using doses of 37.5-150mg per day of captopril in mild to 

moderate essential hypertension (Veterans Administration Co-operative 1984). This 

effectiveness  was increased to 72% of patients (LOE3) by the addition of a low dose 

(25mg) of hydrochlorothiazide to the treatment. Other investigators have reported similar 

effectiveness  including the additive effect  of a thiazide diuretic (Gavras & Gavras 1986). 

The effectiveness  of captopril as monotherapy in essential hypertension in reducing blood 

pressure is therefore  similar to other antihypertensive agents such as /?-blockers and 

diuretics, i.e. LOE4 (Webster & Sharpe 1988). When combined with a thiazide diuretic, the 

effectiveness  is increased to LOE3. 

COE1 (deaths postponed). COE2 (Fewer hospital admissions) - LOE 

The effect  of lowering blood pressure using captopril in terms of the COE1 (deaths 

postponed) or COE2 (fewer hospital admissions) has not been examined in long-term 

placebo-controlled trials. By extrapolating the results from the long-term trials of other 

agents, enalapril could be expected to be comparable to the effect  of /?-blocker and/or 

thiazide therapy i.e. for COE1 (deaths postponed), LOE6 in Mild hypertension, LOE5 in 

moderate and severe hypertension. 

COE7 (improvement in some other QoL) - LOE 

A multi-centre randomised double-blind controlled trial compared the effect  on QoL of 

treatment of mild to moderate hypertension with captopril, propranolol and methyldopa 

(Croog et al. 1986). Treatment was continued for 24 weeks in 626 male patients age 21-65 
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years. Follow-up data was available for 486 patients. An absolute difference  in overall 

general well-being was shown, with 20% more methyldopa and 15% more propranolol 

patients showing a worsening of general well-being scores compared to those taking 

captopril (LOE5). 

A multi-centre comparative trial in 379 men with mild to moderate hypertension compared 

the effect  of treatment with captopril (-^-hydrochlorothiazide) and enalapril (+/-

hydrochlorothiazide) on QoL over a period of 24 weeks (Testa et al. 1993). QoL was 

evaluated using a self-administered questionnaire using validated scales. These formed 

four major groups, general well-being, psychological well-being, psychological distress, 

overall QoL. After a 1 month washout period, baseline QoL measures were assessed and 

divided into low, medium and high. At 24 weeks these were again assessed. The Overall 

QoL scale assessment indicated a significant positive change for captopril but a 

corresponding negative change for enalapril (p=0.040). Patients with low baseline score 

responded well to both medicines, but those with medium or high scores showed a more 

positive response to captopril for general perceived health, vitality, health status, sleep and 

emotional control (p=0.05). Blood pressure control, side effects  and withdrawal showed no 

differences  between the two medicines. This study suggests that differences  in QoL may 

be present in medicines of the same class, even where clinical effectiveness  is similar. 

3.3.7 Enalapril 

3.3.7.1 Congestive heart failure (CHF) 

Congestive heart failure describes a syndrome resulting from several etiologies which 

produce a decrease in cardiac contractility and function such that cardiac output is 

insufficient  for the body's needs. This reduction in function is progressive and heart failure 

is graded from functional class l-IV (New York Heart Association), according to the severity 

of the symptoms. Frequency is reported as 1% in the general population with an incidence 

of approximately 3 per 1000 (McFate-Smith 1985). Prognosis is poor, with an annual 

mortality in excess of 50% (Appleford 1986). 

COE1 (deaths postponed) - LOE 

The CONSENSUS Trial (CONSENSUS Trial Study Group 1987) which evaluated the effect 

of enalapril on mortality in severe CHF (functional class IV) showed a mortality of 46/127 

in treated patients compared with 66/126 placebo patients after 1 year. This corresponds 

to an absolute reduction of 16.1% i.e. a LOE5 for COE1 (deaths prevented). 

1 0 6 



C0E2 (fewer hospitalisations) - LOE 

The SOLVD trial (The SOLVD Investigators 1992) investigated the effect  of enalapril versus 

placebo on the development of heart failure in patients with reduced left ventricular ejection 

fraction (LVEF). While not showing a significant reduction in deaths prevented (3/1000 

treatment years), enalapril did show an absolute reduction in the development of heart 

failure of 32 per 1000 patients over 1 year (LOE5). Reduction in first  hospitalisations for 

CHF were 13 per 1000 patients over 1 year (LOE5). 

A more recent evaluation of the SOLVD trials of enalapril (Yusuf et al. 1992) has looked 

at the effect  on development of Ml and unstable angina patients taking enalapril. 

Subsequent Ml was prevented in 1/154 patients treated for 1 year (LOE6), and 

development of unstable angina in 1/19 (LOE5) patients treated for 1 year. 

3.3.7.2 Hypertension 

Early studies of enalapril in small numbers of hypertensive patients demonstrated 

significant decreases in blood pressure in patients with mild essential (Dunn et al. 1984) 

and moderate to severe (Gavras et al. 1981) hypertension. Both systolic and diastolic 

blood pressure of eight patients with untreated mild essential hypertension were 

significantly reduced by enalapril treatment (Dunn et al. 1984). In moderate to severe 

hypertension, treatment with enalapril for 1-2 weeks achieved normal blood pressure levels 

in 12/16 (75%) hospital patients, the balance of patients (4/16) required the addition of a 

diuretic (Gavras et al. 1981) - LOE3. 

A recent review of the literature (Todd and Goa 1992) confirms a reduction of blood 

pressure to normal levels (=<90 mm Hg diastolic) in 50-75% of hypertensive patients taking 

enalapril depending on the initial severity of the hypertension. Comparative studies with 

other ACE-inhibitors, indicated similar effectiveness  in the response rate between enalapril 

and captopril in both mild to moderate, and moderate to severe hypertension (LOE3). 

A comparative study with atenolol and hydrochlorothiazide, compared the effectiveness  of 

enalapril, atenolol and hydrochlorothiazide in mild to moderate hypertension (Helgeland et 

al. 1986). Significant blood pressure reduction was achieved over a 16 week period in all 

three groups. Diastolic blood pressure reduction was similar, but systolic blood pressure 

reduction differed,  with slightly higher reduction in the enalapril treated group (LOE3). 
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C0E1 (deaths postponed), COE2 (fewer hospital admissions) - LOE 

Trials of enalapril in hypertension have not examined enalapril in terms of mortality and 

morbidity. The effectiveness  of enalapril in reducing hypertension has been shown to be 

similar to diuretics and /^-blockers, and therefore  extrapolating from this data, similar LOE 

could be expected. However there have been no specific long-term trials to substantiate 

this. 

COE7 (improvement in some other QoL) - LOE 

The effect  of enalapril on the QoL in 187 male patients with mild to moderately severe 

hypertension was examined and compared with QoL in 192 male patients taking captopril 

(Testa et al. 1993). Enalapril had a positive effect  on baseline QoL scores in those with 

low baseline QoL scores, but had a negative effect  on those with medium or high baseline 

scores. 

3.3.8 Ranitidine 

Ranitidine is a histamine H 2 receptor-antagonist which has a potent inhibitory effect  on the 

secretion of gastric acid. It is used in the treatment of lesions of the gastrointestinal tract, 

including peptic and duodenal ulcers, and reflux oesophagitis. The use of ranitidine to 

assist healing and prevention of ulcers will be the focus of this review. 

3.3.8.1 Ulcer treatment 

COE6 (fewer painful days) - LOE 

A review of studies of ulcer healing rates over eight weeks show a healing rate of 87.6 -

95.3% for ranitidine compared to 38-40% for placebo (Jones & Hunt 1986). This indicates 

an absolute benefit in 50-55% of patients or LOE4. A study in 102 patients compared 

ranitidine 300mg taken as a single dose at night, with 150mg taken twice daily. After  4 

weeks, greater reduction in the nocturnal acid secretion and a higher rate of healing was 

shown in the single-dose patients, 95% compared to 84% in the twice daily patients, 

although this difference  was not significant (Ireland et al. 1984). Other comparative studies 

have shown slightly varied results, but there appears no significant difference  in the 

effectiveness  of the two regimens at four weeks (73-96% healed) or eight weeks (93-97% 

healed) (Grant et al. 1989). These figures would again suggest an absolute benefit in 55-

57% of patients or LOE4 at eight weeks. 
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A review of placebo-controlled trials in the treatment of duodenal ulcer (Brogden et al. 

1982) indicated a similar absolute effectiveness  over placebo in the larger trials i.e. >100 

patients (see TABLE 4-11). Four of these trials indicate an absolute healing over placebo 

of 38-49%. 

3.3.8.2 Prevention of Ulcer Recurrence 

COE6 (fewer painful days) - LOE 

Despite effectiveness  of treatment with ranitidine, recurrence rates in ulcer patients may 

be up to 80% in 1 year (Jones & Hunt 1986). Treatment with long-term ranitidine has 

shown significant benefit over placebo in reducing recurrence, with an absolute reduction 

in relapse of 26/100 patients treated for 1-2 years (Van Deventer et al. 1989) (LOE2). 

The presence of Helicobacter  pylori  has been detected in patients with persistent 

recurrences of duodenal ulcers. Antimicrobial therapy has been combined with ulcer 

treatment to further  examine effectiveness  (Hentschel et al.1993). Amoxycillin and 

metronidazole given to 52 patients for 12 days, was compared to placebo in 39 patients for 

a similar time period. Both groups were given ranitidine for 6-10 weeks. The difference 

in 1 year recurrence rate of 8% (triple therapy) and 86% (ranitidine/placebo) was highly 

significant (p<0.001). Triple therapy is therefore  more effective  treatment than ranitidine 

alone for recurrent duodenal ulcers where H. pylori  is present (LOE2). 

3.3.9 Paracetamol 

Paracetamol is used for the relief  of mild to moderate pain with an effectiveness  similar to 

aspirin. It also has an antipyretic action although there is no anti-inflammatory component. 

Paracetamol was identified as a metabolite of acetanilide in the 1940s and with the 

identification of high levels in the plasma after acetanilide treatment, was thought could be 

the active mediator of pain relief  of this agent. The mechanism of action is unclear at this 

stage although there is thought to be some central antinociceptive effect  related to 

inhibition of the nitrous oxide medicated effects  after NMDA and Substance P receptor 

activation (Bjorkman 1995). 

The following trials of paracetamol include early investigational work which was not seldom 

done as a randomised controlled trial. For this reason the reported results in TABLE 3-10 

represent the percent of patients where there was a perceived effect  rather than absolute 

values. Where effects  attributable to paracetamol alone could be established this has been 

noted* The LOE values in this table however can only be regarded as an approximation. 
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3.3.9.1 C0E6 (fewer painful days) - LOE 

Early work by on paracetamol (Flinn & Brodie 1948), established a maximum rise in pain 

threshold of 30% above control level in 12 normal female subjects. The average rise was 

reported as four per cent which appears to conflict with the above. 

In the treatment of musculoskeletal disease, paracetamol has been found to provide an 

additional pain relief  when used in conjunction with NSAIDS. It has also been reported that 

a 1/3 (50mg) dose of NSAID + 4g paracetamol/day was equally effective  as 150mg NSAID 

on its own with no significant difference  in the pain level in each group (Brooks 1993). In 

children such combinations have been quoted as reducing the requirement for narcotics 

after major trauma or major surgery (Shann 1993), although data is limited. Paracetamol 

has no adverse effects  on the gastric mucosa and a possible positive protective effect 

against the NSAID irritation (Westermann 1993). 

In an early uncontrolled study of paracetamol, Cornley & Ritter (1956) examined the 

effectiveness  in children with pain, fever or irritability from a variety of diseases. Relief 

was considered good in 68/121 (56.2%) and moderate in 37/121 (30.6%). This could 

suggest LOE4-5, however there was no placebo or comparative group. In 16 (13.2%) of 

children the effect  was slight or unable to be determined. 

Batterman and Grossman (1955) found paracetamol provided effective  pain relief  in 

154/234 (65.8%) patients with musculoskeletal pain (LOE3). When compared with aspirin 

in 123 similar patients treated with both medicines, paracetamol was found to provide 

superior analgesia by 55% of patients (LOE4), the same analgesia in 34% of patients, and 

analgesia was greater for aspirin in 11 % of patients. 

A double-blind study in 103 orthopaedic patients for moderate pain post surgery compared 

aspirin, paracetamol and placebo in 34, 36 and 33 patients respectively (Parkhouse & 

Hallinon 1967). Trained nurse observation showed significantly increased pain relief,  and 

patient assessment a significantly lower pain score with the two active medicines compared 

to placebo. There was no significant difference  in effectiveness  between the two active 

medicines. 
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A double-blind study of the relief  of post partum pain in 373 women randomly allocated 

paracetamol, phenacetin, aspirin or placebo compared their effectiveness  in both slight and 

moderate pain (Lasanga et al. 1967). Patients with only slight pain benefited significantly 

from all three medicines compared to placebo, although there was no difference  in the 

effectiveness  of the three medicines. 

A recent randomised controlled trial (using the n of 1 trial method) in 20 patients with 

osteoarthritis (March et al. 1994) compared paracetamol (1g twice daily) and diclofenac (50 

mg twice daily) using three two-week cycles of each medicine. 8/20 patients found no clear 

difference,  5/20 showed a clear preference  for diclofenac, 5/20 found the diclofenac better 

but not sufficient,  and 2/20 gained relief  with initial diclofenac which continued during 

subsequent changes suggesting LOE4-5. 

The effectiveness  of both paracetamol (1g) and aspirin (650mg) were compared with 

placebo in 162 patients after dental surgery involving bone removal, to treat moderate or 

severe pain (Mehlissch & Frakes 1984). A randomised double-blind parallel method was 

used. Pain measures were taken at 30 min post administration and hourly thereafter  for 

6 hours. Differences  in pain intensity from baseline were noted, also the sum of the pain 

intensity differences  and maximum pain intensity difference.  Pain relief  and total pain relief 

were also measured. Both paracetamol and aspirin were significantly more effective  then 

placebo (p<0.05). 

An injectable prodrug form of paracetamol, proparacetamol, which is available in Europe, 

was used as additional pain-relief  to opiod analgesic administered via patient controlled 

analgesia (PCA) in a double-blind placebo controlled study (Delbos & Boccard 1995). Sixty 

patients were given proparacetamol or placebo postoperatively after orthopaedic surgery. 

The total opiod used via PCA with the proparacetamol patients was significantly reduced 

(37%) compared to the placebo (p=0.03). There was no significant difference  in the pain 

scores. Seventy five percent of proparacetamol patients rated global pain relief  as good 

or very good, compared to 58% of placebo patients (p=0.21). 

A randomised double-blind placebo controlled trial of paracetamol added to morphine PCA 

for the management of acute post-operative pain was undertaken (Sidebotham et al. 1996). 

Sixty-one patients with acute fractures  which required internal fixation were randomly 

allocated either paracetamol tablets (2x500mg tablets) or identical placebo tablets every 
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four hours. The duration of the study was 72 hours or when morphine requirements were 

<5mg in 12 hours. Length of time PCA was needed was reduced by 9.6 hours (21.1%) in 

the paracetamol patients (p=0.03) - LOE5. Mean satisfaction score (range 0-10) regarding 

pain control was significantly higher (p=0.04) in the paracetamol patients (8.7) than the 

placebo patients (7.9). Total morphine use was higher in the placebo group (89.8mg) than 

the paracetamol group (77.2mg) but this did not reach significance (p=0.27). 

3.3.10 Diclofenac 

Diclofenac is a non-steroidal anti-inflammatory agent (NSAID) which is a phenyl-acetic acid 

derivative. It is used to relieve pain and inflammation associated with rheumatoid arthritis, 

osteoarthritis, muscle or sports injuries and trauma. The following trials of diclofenac have 

been evaluated and results tabulated in TABLE 3.11 where possible. Where absolute 

effectiveness  of diclofenac vs placebo was able to be established this has been noted. 

Where relative effectiveness  compared to a comparative drug, the result was noted as 

absolute effect  compared to that drug 

3.3.10.1 Rheumatoid arthritis 

COE6 (fewer painful days) - LOE 

Diclofenac, naproxen and piroxicam are regarded as of comparable efficacy  with regard to 

analgesic and anti-inflammatory properties (Speight 1987). Response from patients in 

clinical practice can show a wide individual variation, and although several explanations for 

this have been suggested, the reasons for this variability remain unclear (Day et al. 1989). 

Two double blind trials of diclofenac with aspirin and naproxen in patients with rheumatoid 

arthritis (RA) showed no significant difference  in effectiveness  between these agents 

(Kolodny 1988). All the agents showed a significant improvement in the effectiveness 

variable compared to baseline (p<=0.01), with average improvement of >30% in both 

investigator and patient assessment of disease severity, and the number of tender joints 

(LOE5). A reduction of >20% was shown in the number of tender joints and a similar 

increase (22-28%) in grip strength (LOE5). Duration of morning stiffness  was reduced by 

3.8 hours (70%) in the diclofenac patients (LOE3). 

A randomised placebo-controlled trial was conducted in 45 hospitalised juvenile rheumatoid 

arthritis patients treated with diclofenac, aspirin or placebo (Haapasaari et al. 1983). Global 

improvement was shown in 73% of diclofenac patients compared to 50% of aspirin patients 
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and 27% of placebo patients i.e. an absolute benefit in 46% of diclofenac compared to 

placebo (LOE4). During 2 weeks treatment, diclofenac reduced the grades of joint 

tenderness in 67% of patients compared to 56% of aspirin patients and 36% of placebo 

group i.e. an absolute effect  in 31% of diclofenac patients compared to placebo (LOE5). 

3.3.10.2 Osteoarthritis 

An 8 week double-blind controlled comparative study in 84 patients with osteoarthritis of 

the hip or knee (Gostick et al. 1990) found controlled-release diclofenac (100mg) to be of 

similar efficacy  to controlled release indomethacin (75mg). Comparison to baseline scores 

for the worst affected  joint showed either no deterioration or improvement in pain in 91% 

of patients with either medicine with 9% reporting a deterioration (LOE2). 

A review of two recent studies (Downie 1993) of a combined diclofenac and misoprostil 

tablet vs diclofenac alone showed similar therapeutic effectiveness  in patients with 

osteoarthritis. Reduction in ulcer occurrence was significant (p=0.015) in the combination 

treatment (0 vs 4%). Similarly the development of significant GI erosions or ulcers was 

reduced (p=0.004) by the combination treatment (17% vs 30%). This combination 

therefore  reduces gastric irritation due to diclofenac without loss of effectiveness. 

A comparative 26-week study of naproxen and diclofenac in 50 patients with osteoarthrosis 

of the knees, showed comparable effectiveness  with both treatments (Scharf  et al. 1982). 

Both were significantly superior to placebo (p<0.001) using the Wilcoxon matched pairs 

test, in all measures, although the full assessment details from both the patients and the 

physicians were not given (LOE1). 

3.3.10.3 Pain relief 

COE5 (fewer days off  work) - LOE 

Patients (846) in general practice with pain in one or two joints of the hip, knee, ankle or 

wrist participated in a large double-blind comparative trial of diclofenac or 

detropropoxyphene+paracetamol (D&P) for the relief  of joint pain (Parr et al. 1989). During 

the study period, significantly more (p=0.05) D&P patients (16) developed problems with 

more time lost from work than diclofenac patients (3). 
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C0E6 (fewer painful days) - LOE 

In the above comparative study of pain relief  with diclofenac and D&P (Parr et al. 1989), 

using a visual analogue scale (VAS), diclofenac was found to provide significantly greater 

pain-relief  (p=0.05), 42% (LOE4) vs 34% respectively, an increase of 8%. 

A double-blind controlled trial of diclofenac vs dipyrone in renal colic in 50 patients, 

showed similar effectiveness  in pain relief  (Miralles et al. 1987). Pain relief  of >=50% was 

achieved with diclofenac in 81.4% of patients (LOE2) and 65.2% of dipyrone patients. 

Complete pain relief  was achieved in 33.3% of the diclofenac patients (LOE5) and 8.6% of 

dipyrone patients (p<0.005). There was also a significant difference  (p<0.01) in favour of 

diclofenac in the pain intensity after 30 minutes. 

COE7 (Improvement in some other QoL) - LOE 

In the comparative study of Parr et al., QoL was measured using the Nottingham Health 

Profile (NHP). Improvement was seen in all activities of the NHP with both treatments, but 

improvement in mobility as measured by the NHP was significantly better (p=0.01) with 

diclofenac (41%) than D&P (28%), an absolute improvement of 13%. Overall limitation of 

movement was also less with diclofenac, with a significant improvement in 34.1% (p=0.05) 

compared to 24.4% of D&P patients (Parr et al. 1989). LOE5 would therefore  be 

appropriate in COE7 for diclofenac. 

3.3.10.4 Trauma 

COE4 (fewer days off  work) - LOE 

A double blind comparison of oral diclofenac (150mg/day) and aspirin (3.5g/day) in 139 

patients, for the treatment of acute sports injuries in professional sport, has shown a 

positive trend (p=0.025) in shortening the time to return to playing fitness in those given 

diclofenac. Most injuries were to the knee or ankle, and the mean return to fitness was 4.7 

days for the diclofenac patients compared to 5.9 days for the aspirin group. The 

investigators suggest this represents a trend, which warrants further  study (Duncan et al. 

1988). 

COE6 (fewer painful days) - LOE 

In open assessment, 50 patients with bruises and sprains, were treated with 75mg IM 12 

hourly for 3 days. Reduction in spontaneous pain using a visual analogue scale (VAS) of 

1-100, was shown by 88% of patients. Inflammation was reduced by 95% (LOE2). 
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An observer-blind comparison of diclofenac, piroxicam and placebo in the treatment of 

ankle sprains in 108 patients (Moran 1990) showed a significant improvement over placebo 

with both treatments. On day 3, severity of joint lesion was reduced in 83% of diclofenac 

patients, 72% of piroxicam patients and 61% of placebo patients; improvement in 

tenderness was seen in 82%, 92% and 44% respectively; and pain improvement in 78%, 

66% and 61% respectively (absolute benefit of LOE5). Overall investigator assessment of 

pain at 7 days was excellent in 61%, 28% and 0% of patients taking diclofenac, piroxicam 

and placebo piroxicam (LOE3). Inflammation response was excellent in 39%, 17% and 8% 

respectively (LOE5). 

A double-blind assessment of oral diclofenac (25mg three times daily) in 59 patients 

showed diclofenac superior to placebo for pain relief  in post-traumatic conditions. 

Assessment of spontaneous pain was made at 3, 7, and 14 days with an absolute 

improvement of 10%, 30% and 20% over placebo respectively (Kantor, 1986). 

Although diclofenac is available in topical form there is little evidence for the effectiveness 

of topical NSAIDS. 

3.3.11 Aspirin 

The use of aspirin in both the primary and secondary prevention of transient ischaemic 

attack (TIA), cerebro-vascular accident (CVA) and myocardial infarction (Ml) has been 

extensively studied and is the focus of this overview. Aspirin, in small daily doses, has 

been shown to irreversibly inhibit the formation of thromboxane A2 in platelets, thereby 

inhibiting clotting by preventing aggregation, ie. antiplatelet action (Dalen 1991). In the 

early 1970's, there was considerable interest in the prognostic factors for cardiovascular 

events by epidemiologists at the MRC unit in South Wales (Elwood & Sweetman 1980). 

Three trials were conducted to establish the possible role of antiplatelet therapy, particularly 

aspirin, as a preventative measure in both hospitalised and general practice patients. A 

17% reduction in mortality, or in absolute terms a saving of 2-3 lives per 100 patients, 

treated with aspirin 300mg daily for 1 year after myocardial infarction. Several studies have 

been conducted since and a recent review (Smith & Egger 1994) has emphasised the need 

for both absolute benefits and risks to be included in trial results and the need for meta-

analysis of existing results. 
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Such a meta-analysis has been developed (Antiplatelet Trialists' Collaborative 1994) and 

provides clear standards for the expected effectiveness  of aspirin as an antiplatelet agent. 

Preventative therapy in various at-risk patient groups provides confirmation of the earlier 

findings (Elwood & Sweetman 1980). The meta analysis identified four main treatment 

groups. These patient groups were defined as :- 1. primary prevention: 2. secondary 

prevention post acute myocardial infarction (AMI); 3. secondary prevention for those with 

a past history (pHx) of myocardial infarction (Ml), cerebro-vascular accident (CVA), or 

transient ischaemic attack (TIA); 4. other high risk patients (e.g.past history of atrial 

fibrillation (AF) or angina). Patients having angioplasty, vascular surgery, renal shunts or 

fistulas established were included in the high risk groups. Both proportional and absolute 

results were reported. 

This meta-analysis together with the larger placebo-controlled trials of aspirin, which include 

>500 patients have been tabulated for comparison (see Table 3-11). Trials where the 

effect  of aspirin cannot be separated from other agent(s) have not been included nor have 

those describing the use of aspirin post cardiac surgery, as these used either combination 

therapy or included <500 patients. Data has been collated from the original trial reports 

where possible. Where the information in the original report is not clear, the tabulated 

information from the meta-analysis has been used as this information was verified by the 

investigators (Antiplatelet Trialists' Collaboration 1994). The table is ordered on the 

numbers of patients needed to treat (NNT) for 1 year (to the nearest integer) to prevent one 

event, and therefore  has concentrated on treatment outcome. Negative values in this 

column indicate that more events were seen in the treatment group than in the control 

group. The meta-analysis findings are marked with an asterisk to allow comparison with 

the individual trials. Length of trials has been recorded in months. Some results are 

related to shorter periods than one year i.e. 1 or 3 months. These are marked with f and 

the NNT results shown are discussed in the text. 

3.3.11.1 Antiplatelet activity 

COE1 (Deaths postponed) - LOE 

Primary  prevention  of  death  or cardiovascular events using aspirin in male physicians with 

no previous history of heart disease has been examined in both the UK and USA (Peto 

et al. 1988; Physicians' Health Study Research Group 1989). The US study indicated 

almost ten times the number needed to be treated to prevent one event than the UK study, 

ie. 5555 cf 625, with the meta-analysis data indicating 1925. Suggestions that the general 
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population should be treated as a preventative measure i.e. US men aged 50 years and 

over and women after menopause (Dalen 1991) are not substantiated by these results. 

While primary prevention may be warranted in some patients where clear risk factors are 

present, there is no justification for its universal use in the healthy population (White 1991, 

Smith and Egger 1994). LOE6 is therefore  an appropriate effectiveness  for aspirin in 

primary prevention. 

Secondary  prevention  of  death  using aspirin post acute myocardial infarction (AMI) has 

been shown to be effective  in all groups of patients. If the results at 1 month (LOE 5), are 

extrapolated to 1 year, then one death would be postponed per 3.5 people treated. 

However the report of the meta-analysis (Antiplatelet Trialists 1994) suggests a NNT 4 in 

one year. This would suggest an overall absolute effectiveness  of 1 death prevented per 

25 patients treated for 1 year or LOE5. 

Secondary  prevention  for patients with a past history of myocardial infarction (Ml), stroke 

(CVA) or transient ischaemic attack (TIA), shows a wide variety of benefit from aspirin 

treatment. One death postponed per 44 patients treated was shown in the smaller Cardiff 

trials (LOE5) to 1 per 172 patients (LOE6) in the meta-analysis (Antiplatelet Trialists' 

Collaboration 1994). In contrast, an earlier trial by the AMIS group (AMIS 1980) suggested 

a negative effect  of aspirin treatment in such patients i.e. an increase in the number of 

deaths in treated patients (LOE7). An overall effectiveness  of LOE6 is therefore 

appropriate in these patients. 

Secondary  prevention  in the high risk patient groups, showed greatest benefit in patients 

with a pHx of unstable angina (Lewis et al. 1983) although this figure may be inflated due 

to the length of the trial (see TABLE 3.11). The mean treatment time of 16 months, as 

quoted by the meta-analysis of all trials in high risk patients, indicates a NNT of 193 

(LOE6). With similar results in several high risk groups, the meta-analysis investigators 

comment that given no specific contra-indications, there is indirect evidence that all high 

risk patients may benefit using aspirin as secondary prevention, with less benefit in other 

high risk groups such as angina, atrial fibrillation or diabetic retinopathy. LOE6 would 

therefore  be appropriate in this group. 
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C0E2 (Fewer hospital admissions) - LOE 

This has been evaluated by examination of the incidence of non-fatal myocardial infarction 

(NFMI) and non-fatal stroke (NFCVA) in aspirin trials. Primary  prevention  figures (Peto et 

al. 1988; Physicians' Health Study Research Group 1989) suggest little benefit of aspirin 

treatment in prevention of NFMI (LOE6) and an increased incidence of stroke (CVA) in the 

treated group (LOE7). 

Secondary  prevention  of NFCVA by aspirin in patients after acute myocardial infarction, 

showed significant benefit with a NNT of 31 in the meta-analysis and 34 in the ISIS-II trial 

(LOE5). Long-term use as secondary prevention in patients with a history of myocardial 

infarction, or stroke/TIA, was less effective  (LOE6) but of significant benefit (Antiplatelet 

Trialists' Collaboration 1994). Other high risk groups showed less beneficial effects,  with 

NNT of 158 to 662 patients treated depending on the underlying condition (see TABLE 

3.11, Category 2A). In contrast, secondary prevention of NFCVA in patients with a past 

history of unstable coronary artery disease (CAD) showed an increased incidence of stroke 

(LOE7) in the treated group ie. LOE7 (RISC Groups 1990,1992). 

Secondary  prevention  of non-fatal myocardial infarction (NFMI) in patients post acute 

myocardial infarction, showed an effectiveness  of LOE5 with one NFMI prevented per 4-8 

treated when extrapolated to one year. Other secondary prevention trials in patients with 

a past history of Ml showed from LOE5 to LOE6 ie. 30 to 212 NNT. Treatment of patients 

with past history of CVA/TIA was less effective  (COE6) ie. 260 to 719 NNT. In the high risk 

group, diabetics showed an increase in NFMI in treated patients (EDTRS 1993) i.e. LOE7. 

Most benefit (LOE5) was seen in those with unstable angina (Lewis et al. 1983) ie NNT=8 

and unstable coronary artery disease (RISC Group 1990) i.e. NNT=14. Little effectiveness 

(LOE6) was shown in those with a past history of atrial fibrillation (LOE6) i.e. NNT = 1667 

(European Atrial Fibrillation Trial Study Group 1993). 

3.3.12 Triazolam 

Triazolam is a short-acting benzodiazepine which has been widely used for short-term 

treatment of insomnia. The rapid onset of action and short half-life  (2-3 hours) of triazolam 

has been the basis for the frequent prescribing of triazolam in the past, for short-term 

therapy. The rapid elimination suggests less "hangover effect."  With increased use, 

triazolam has been found to produce rebound insomnia and increased anxiety on cessation 

of therapy (O'Donovan & McGuffin  1993). Reports of psychiatric adverse effects  caused 
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the Department of Health in the UK in 1991 to withdraw all products containing triazolam 

from the market (Ghaeli et al. 1994; O'Donovan & McGuffin  1993). While the subsequent 

controversy is not relevant to this review, the prescribing of triazolam has 

decreasedmarkedly since these findings have been published. 

COE7 (improvement in some other QoL - LOE 

In general practice, the effectiveness  of triazolam has been compared to that of zopiclone 

in 127 patients (age 18-65 years) with insomnia of >=2 weeks duration (Hayoun & Bagot 

1989). Seventy-four to 84% of triazolam patients and 64-77% of zopiclone patients fell 

asleep within 30 minutes. Length of sleep was greater than 7 hours in 50-65% of triazolam 

and 58-59% of zopiclone patients. Patients awoke only once or not at all in 64-89% of 

patients in both medicine groups. An effectiveness  of LOE2-LOE3 would therefore  be 

appropriate for triazolam. The increased sensitivity to benzodiazepines in the elderly has 

been well documented (Castledon et al. 1977) therefore  two recent comparative reports are 

of interest. The first  study (Elie et al. 1990) involved 44 residential home patients >= 60 

years, who were diagnosed as chronic insomniacs. Duration of treatment was three weeks, 

and patients were allocated triazolam (14), zopiclone (15) or placebo (15) in a randomised 

double-blind manner. A questionnaire which allowed clinical scoring was used for daily 

assessment. Details of the scoring method were not included in the report. Both triazolam 

and zopiclone compared to baseline were found to significantly improve sleep latency and 

soundness, but little effect  was seen with placebo. There was no difference  in hangover 

or morning wake-up in the three groups. Triazolam showed a decrease in sleep latency 

over placebo, and both zopiclone and triazolam showed a significant reduction in sleep 

soundness on the first  day of withdrawal. 

The second study (Takami & Okada 1993) involved 123 outpatients >=60 years, and 

compared the effects  of triazolam (47) or nitrazepam (36) retrospectively with control 

patients (40). Treated patients had been taking their medication for >2 months and control 

patients did not suffer  from insomnia and were taking no medication which may have CNS 

effects,  nor any alcohol. Nocturnal awakening was significantly reduced in the triazolam 

patients (61.7%) compared to control (90%), but not in the nitrazepam patients (69.4%), 

indicating an absolute reduction of 28.3% in the triazolam group (LOE5). Of those who did 

wake, significantly more 18/25 (62.1%) of the triazolam patients had difficulty  getting back 

to sleep than the nitrazepam patients, 2/15 (8%), and control patients, 4/30 (11%). Amnesia 

was reported in 2 triazolam patients. One had taken an increased dose and the other had 
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taken a second dose, indicating the sensitivity to dose increases which may be seen in 

older patients. 

A review of 17 short term studies (<7 days) comparing 0.25mg triazolam to placebo showed 

positive results in sleep latency in 13 (Klett 1992). In COE7 (improved QoL), triazolam is 

effective  in inducing sleep (LOE2) and reducing wakenings (LOE5) and the short duration 

of action has been utilised in the use for air-travel passengers to minimise jet-lag. 

3.4 Discussion 

The effectiveness  measures of COE (3.2.1.1) and LOE (3.2.1.2) which have been 

established in this chapter have been related to the results of clinical trials reported in the 

literature for the twelve medicines reviewed. While not an exhaustive review, an indication 

of effectiveness  in terms of some of the categories of effectiveness  (COEs) has been 

established. There is some difficulty  in finding available data to evaluate medicines in 

terms of patient orientated measures such as COE. In many cases, effectiveness 

measures related to the COEs are not examined in clinical trials, although in recent years 

there has been more investigation into patient-related quality of life issues. 

Quality of life (QoL) may be defined as "aspects of well-being which are relevant and 

important to the patient in physical emotional and social terms" (Jaeschke et al. 1992). 

This may be expressed in terms of Quality Adjusted Life Years-QALYS (Freund & Dittus 

1992) a pharmacoeconomic measure of cost-utility of medicine use which assesses the 

impact it has on mortality, morbidity, pain relief  and physical functioning. Time becomes 

an integral dimension of this assessment as duration of life is balanced against its quality 

(Jenkins 1992). These are important pharmacoeconomic issues for the health system, but 

there seems little investigation of impact that medicine treatment may have on the social 

and economic issues for the patient or their family, i.e. hospitalisations, visits to the GP, 

days off  work etc. Improvement in such outomes would benefit not only the patient but also 

have an impact on the overall cost of health care (Cochran 1992). The impact of chronic 

disease in particular on quality of life, in both social and financial terms, has received little 

attention in the past. Time must also be considered in the patient-orientated measures, 

together with social and financial considerations, when medicines are prescribed for 

patients. In chronic illness for example, it is not only relief  of pain intensity that is 

important, but the length of time the pain persists. Therefore  a reduction in the number of 
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painful hours or days which may result from medicine treatment becomes relevant although 

reports which addressed this aspect specifically are lacking in the literature. 

When discussing medicine treatment with the patient, the clinical advantages and 

disadvantages of the medicines should therefore  be balanced with the social and economic 

considerations. Patients may perceive relatively minor clinical advantages quite differently 

to the prescriber, and it is these perceptions which will have some influence on their 

ultimate decision whether to comply or adhere to the medicines prescribed. 

3.5 Conclusion 

Patient orientated measures of effectiveness  in terms of Categories of Effectiveness  are 

difficult  to find in the literature. Measures of absolute benefit of some medicines i.e. as 

compared to placebo, are also difficult  to establish. These measures may be useful in 

assisting patients to evaluate the effectiveness  of the medicines prescribed for them. 

This thesis will examine the application of the measures established in this chapter in 

clinical practice. Health professionals views of the effectiveness  of these twelve medicines 

have been examined in the review of the student projects (see CHAPTER 2). The 

relationship between patient and prescriber perceptions of the effectiveness  of these twelve 

medicines in terms of COE and LOE and the influence these may have on medicine use 

is examined in CHAPTER 4. The influence that provision of information in terms of COE 

and the LOE may have on patient compliance with two long-term medicines, 

beclomethasone and enalapril, is examined in CHAPTER 5. 
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SECTION 3 - RESEARCH PROJECTS 

CHAPTER 4 - THE INFLUENCE ON MEDICINE USE OF PRESCRIBER AND PATIENT 

EXPECTATIONS OF MEDICINES 

4.1 Introduction 

The prescribing of medical treatment can be likened to a "therapeutic contract" between 

the prescriber and the patient (Bond & Hussar 1991). Such a contract needs a decision 

from both doctor and patient based on their expected outcomes of treatment. These 

expectations regarding medicines have been defined previously as a category of 

effectiveness  (COE) representing a defined benefit expected for the patient (3.2.1.1), and 

a likelihood of effectiveness  (LOE) i.e. how often such benefit can be expected (3.2.1.2). 

The emphasis on patient expectations and the effect  these may have on treatment 

outcomes in terms of both compliance or adherence has not been previously examined in 

this manner. 

Previous work (CHAPTER 2) has indicated that health professionals'  expectations of 

medicines may sometimes be overly optimistic. To examine this finding further,  this project 

was developed to investigate prescriber and patient expectations of medicines, and the 

effect  these may have on patient health-care in the community. The extent that 

expectations affect  prescribing, doctor-patient communication, and patient compliance were 

also assessed. Factors which may affect  patients' expectations of treatment with medicines 

and the medicine information they receive were also identified and examined. 

In order to achieve the "therapeutic contract" suggested above, the selection of 

medicines by prescribers and their acceptance by patients must rest on the understanding 

and knowledge of both parties. The patient needs to know the reason to take the medicine 

and "the risks, benefits and possible inconvenience of doing so" (Kellaway, 1980; 

Herxheimer 1987). The expectations of both must contribute to this contract, however it 

is unclear whether patients presently receive adequate information to make an informed 

treatment decision. Both the prescriber and the patient were therefore  asked to state their 

expectations of medicine effectiveness  in terms of COE and LOE as defined and these 

expectations were compared. The influence of the COE and LOE on a patient's decision 

to take their medicines and comply with the prescribed course was also examined. The 
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patient and prescriber LOE were also compared with the standard developed for the 

particular medicine (see CHAPTER 3). 

4.2 Expectations of Medicine Effectiveness 

4.2.1 The patient 

The patient's expectations may be based on those communicated by the prescriber, 

previous experience of the medicine, friends or family, or information given to them by other 

health professionals e.g. pharmacist, nurse. Other factors which may be involved include 

the perceived severity of their condition, and satisfaction with the consultation (see 1.1.4). 

4.2.2 The prescriber 

The prescriber's choice of medicine and expectation of outcome are derived from several 

sources including previous experience, detailing information, and current available literature. 

These expectations, asked for in terms of specific medicines, appear to be overly optimistic 

in some instances in the student projects reviewed (see TABLE 2.15), although the project 

data has limitations (see 2.5.1). 

Clinical training and experience, consultation with colleagues, and scientific papers, were 

thought to be the three most important influences on prescribing by 85 general and internal 

physicians (Avorn et al. 1982). Detailing literature, while usually of high standard as 

prescribing information sheets, was thought to have little influence. Medicines which are 

big sellers are marketed heavily however, and the promotional material can be presented 

in a manner which implies overly optimistic expectations. Although such material was not 

perceived by the physicians in the above study as exerting an influence, the results 

revealed quite the opposite. 

In the literature, results of clinical trials are often expressed in terms which may be difficult 

to relate to the actual clinical needs of the patients e.g. a reduction in pain score from 5 to 

3 may be statistically significant and may indicate less pain, but this may not be directly 

meaningful to the patient. However if it is expressed in more easily understood terms such 

as a reduction in the number of painful hours, or an increase in pain free hours, it may be 

more helpful. 
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Many practitioners when using a treatment, may well interpret data selectively in 

accordance with perceived effectiveness,  and may therefore  have overly high expectations 

regarding the value of a that treatment. Data regarding the number of people who need 

to be treated to gain a specific effect  exists in the literature but is not commonly presented 

in a way that allows ready comparison. The 14% reduction in mortality and morbidity in the 

MRC Trial of mild hypertension (Medical Research Working Council Party 1985) has a 

different  interpretation when presented as the number needed to be treated to achieve this 

result i.e. to prevent stroke by treating mild hypertension, 830 patients need to be treated 

for 1 year. The introduction of this concept (Laupacis et al. 1988) provides a more practical 

and readily applicable measure of effectiveness. 

4.2.3 Compliance with prescribed medicine treatment 

Patient compliance with prescribed medicines is one of the most complex problems 

encountered in medicine management (see 1.4). Compliance-failure is still commonly 

reported. Many reasons for this have been put forward  and ways for improvement 

suggested. Two possible reasons for compliance-failure which do not appear to have been 

evaluated are the patients expectations of category of effectiveness  (COE) of the 

medicines, and the expected likelihood of effectiveness  (LOE). These are examined in this 

project. 

4.2.4 Patient medicine information 

There is considerable evidence that "patients want more information about their medical 

conditions, their treatment, and the outcome" (Weinman 1990). Health professionals must 

be able to provide such medicine information in terms the patients can understand. It has 

been shown that information given verbally is often not remembered by the patient (Kitching 

1990). A national survey in the UK has shown that patients given written information knew 

more about their medicines and were significantly more satisfied than those who were not 

given written information (Gibbs et al. 1990). Other studies have shown that patients 

knowledge about medicines is best improved by the use of both written and verbal 

information (Morris & Halperin 1979). Patients were therefore  asked not only to assess 

the type of effectiveness  measures they consider important to them, but also to identify the 

type of medicine information they prefer  and how they would like it provided to them. 
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HYPOTHESES 

A. Patients expectations of effectiveness  of prescribed medicines are influenced by 

the severity of their illness, the setting in which the medicine is prescribed, the 

prescribers expectations of the medicine, and previous experience with the medicine. 

B. Patients decisions to take the medicine(s) prescribed are influenced by their 

expectations of effectiveness,  the information about the medicines they have and the 

cost of filling the prescription. 

These hypotheses were tested with respect to twelve of the most commonly prescribed 

medicines in New Zealand. Standards of effectiveness  have been developed from the 

published literature for each of these medicines (see CHAPTER 3). These were compared 

with patient and prescriber expectations. If these expectations are different,  and are shown 

to influence patient compliance, then this may identify an important component of health 

professional education that could lead to better medicine utilisation. 

4.3 Aims 

A. To evaluate the influence of expectations of effectiveness,  medicine 

information and costs on patient's decisions to enter into a "therapeutic 

contract" with a prescriber. 

B. To determine the expectations of patients on the effectiveness  of medicines 

they have been prescribed and establish whether factors such as age, 

gender, severity of illness, the setting in which the medicine is prescribed, 

and the preserver's expectations of the medicine have an influence on these 

expectations. 

C. To determine the nature of information patients prefer  about their medicines 

and how best to present this information to them. 
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4.4 Methods 

4.4.1 Commonly prescribed medicines 

Patients and prescribers were asked to provide their expectations as a COE and a LOE for 

each medicine chosen from twelve medicines as listed in TABLE 3.1, Section 3.2.2 and 

reviewed in CHAPTER 3. Patients who were prescribed one or more of these medicines 

were invited to participate in the project. 

4.4.2 Measures of medicine effectiveness 

Patient expectations of the effectiveness  of their medicines were measured as an indication 

of prescribers communication to the patient of 

a. the benefits expected from taking the medicines as prescribed (COE) 

b. how often the medicine will normally provide these benefits (LOE) 

In order to cover minor illness requiring short-term treatment, in this project a third 

explanation (cures my condition) was added to COE6 (fewer painful days/fewer attacks). 

The prescriber was asked to record the therapeutic category on the table accompanying 

the questionnaire sheet (Appendix VIII). 

The seven point likelihood of effectiveness  (LOE) scale (see CHAPTER 3) for each of the 

twelve medicines was used for both patient and prescriber evaluation. 

4.4.3 Project setting 

Patient and prescriber expectations of the effectiveness  of medicines were examined in the 

following settings:-

1. Ten general practitioner surgeries in Auckland. 

2. Three general medical wards at Auckland Hospital 

4.4.3.1 General practice setting 

Using the alphabetical list in the Auckland metropolitan area telephone book, every tenth 

general practitioner, (n=64), was sent an information sheet and invitation to participate in 

the project (see Appendix VII). From the replies, random selection of ten practices where 

the project could be undertaken, was expected. The decision to accept the invitation was 
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made by the individual practitioner whether operating as a single practice or part of group 

practice. Each general practitioner who replied was contacted and an appointment made 

to visit to explain the project fully, and arrange a convenient time for the project to be 

conducted in the practice. One week was spent in each practice recruiting patients, and 

collecting information. The next week was spent on follow-up home visits to the patients. 

The results from all practices were analyzed collectively. 

4.4.3.2 Hospital Setting 

The manager of Auckland Hospital and the manager of medical services at Auckland 

Hospital were sent an information sheet together with a request that the project be 

permitted to be carried out in the medical wards, where the investigator would invite 

suitable patients on discharge to participate. The investigator spoke to the medical staff 

of the wards at a regular meeting, outlining the project and the patients who would be 

asked to participate. Permission was granted from the management and the medical 

service. The Nursing service and nurse managers of the wards were also informed and 

their permission requested for the investigator to visit the wards and speak to suitable 

patients. This was also granted. Three general medical wards agreed to participate. The 

investigator visited the wards each day and spoke to patients due for discharge 

4.4.4 Recruitment of patients 

4.4.4.1 Patients from general practice 

Patients who were given a prescription which included at least one of the 12 medicines 

were invited to join the study. An information sheet (Appendix III) was provided and on 

acceptance a consent form was completed. Where the prescription was for a child, the 

parent was asked to participate on their behalf. The age and gender of the parent was 

recorded. The number of prescriptions for children was noted. 

Patients were asked to give their expectations of the effectiveness  of the medicines 

prescribed in terms of the COE and LOE, immediately after the consultation. A structured 

questionnaire (Appendix V) was used, which the investigator administered. Patients were 

also asked the name of their medicines and what information they had been given about 

them immediately after the consultation, using the questionnaire (Appendix IV) which the 

investigator administered. The types of medicine information given to the patient were 

assessed using a Y/N response. Patients were asked for the details of the information they 

remembered. The purpose of these questions was to confirm that not only had the patient 
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been given the information (Y/N), but also that they had a correct understanding of the 

medicine. With the patient's permission, any misunderstandings were discussed with the 

both the prescriber and the patient after the questionnaire had been completed. 

4.4.4.2 Recruitment of hospital patients 

The general medical wards were chosen in order to cover a general rather than a 

specialised area of prescribing, thus preventing a bias towards one particular medicine or 

group of medicines. Patients who were to be discharged were asked their expectations of 

the medicines and the information they had been given using the same questionnaires in 

the same manner as the general practice patients (Appendices IV & V). 

4.4.5 Measures 

4.4.5.1 Potential predictor variables 

Variables which may affect  the patients' expectations or compliance with their treatment 

were recorded. These included:-

1. Patient characteristics :- age, gender. 

2. The amount of information about the medicine given to the patient. The National 

Council on Patient Information and Education (NCPIE) guidelines (Rogers 1987) 

regarding information patients should ask for when they are prescribed a medicine 

was used as a basis, and adjusted to a scale of 0-9 (see 4.4.5.3). Question 10 

referred  to the receipt of written information and therefore  the score was examined 

excluding this question to assess knowledge alone. 

3. The number of medicines taken. 

4. Whether this is a new medicine or if it has been taken in the past 3 months. 

5. The expected length of treatment:- acute (< 3 months) or chronic (> 3 months). 

6. Severity of illness as assessed by the prescriber for each medicine and measured 

in the following terms: 

i. Serious: Acute life threatening, or needing frequent supervision and 

monitoring eg Ml, renal failure. 

ii. Moderate: An illness needing at least one follow-up visit or occasional 

monitoring e.g.NIDDM. 

iii. Minor: Requiring only a single visit e.g.URTI. 

7. The setting of the interview. 

8. Costs were defined as the cost to the patient of the medicine, based on the 

prescription charge code obtained from the patient or their community pharmacist. 
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4.4.5.2 Patient Decisions to Take The Prescribed Medicines 

The patient's decision to take the medicine (compliance) was assessed as follows: 

1. The patient's decision to have the prescription dispensed 

2. The patient's decision to take all the medicine as directed ie. compliance 

Permission from the patient to speak to their doctor and usual local pharmacist about their 

treatment allowed verification that most of the prescriptions were filled. 

The patient was asked if they had taken the medicines, and a tablet count was made at 

a home visit as close to 5 days after the consultation as possible. Compliance was defined 

as the patient taking 90-110 % of the medicine as directed. This was chosen in order to 

ascertain whether the patient had been compliant with short term treatment e.g. antibiotics. 

In order to make valid comparisons, compliance with long-term treatment was measured 

at a similar time so that comparisons with short term treatment could be made. Correct 

administration was also checked at this time. 

4.4.5.3 Patient Medicine Information Needs 

The National Council on Patient Information and Education (NCPIE) has established 

minimum information which the patient should ask for whenever a medicine is prescribed 

(see 2.3.2). These were itemised as follows and patients asked whether they had been 

given the following pieces of information about each medicine, and what they remembered:-

TABLE 4-1 

Minimum Patient Information Requirements* 

Name How to take Side Effects 

Purpose When to take What to do about side effects 

Dose For how long What to do about missed doses 

Written information 

"After NCPIE recommendations (Rogers 1987) 

The items of information given were assessed by questionnaire at the surgery/hospital 

immediately after seeing the doctor, using structured questions (Appendix IV). The amount 

remembered at that time was also established. At the home-visit the medicine information 
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remembered was again checked for comparison. Each item of information was given a 

score of 1, with a maximum score of 9. The patient was also asked if they had been given 

any written information, but this was not included in the score. 

At the home visit, the patient was also asked to complete a second follow-up questionnaire 

(Appendix VI) regarding the present sources of their medicine information, and what 

information they perceived as beneficial. They were also asked what other medicine 

information they would like, how they would like it presented, and the preferred  source. 

Previous studies have shown that increased information about medicines can improve 

short-term compliance (Morris & Halperin 1979; Dodds 1986). The information given has 

usually been based on health professionals judgement of what is required. Although 

studies have shown that patients would like more medicine information, few have looked 

at the type of information they prefer  and how this should be presented to them. 

4.4.5.4 Patient numbers 

A total of 240 patients, 120 patients from general practice (12 from each of 10 general 

practices) and 120 hospital discharge patients was planned. One week in each general 

practice resulted in 114 acceptances. The recruitment of hospital patients proved more 

difficult  than anticipated and was therefore  discontinued after an eight month period when 

57 hospital patients had been included. 

As a new area of investigation, there is no previous work on which to base sample size or 

power calculations. This investigation was therefore  regarded as an exploratory study. It 

is expected that factors which affect  patient expectations of effectiveness  of medicines 

would become more evident and these would form the basis of further  work. 

4.4.6 Analysis. 

4.4.6.1 Methods 

The influence of the following variables on the patient's decision to have the medicines 

dispensed and on compliance after 5 days: 

Patients' COE and LOE, cost of medicines to the patient, severity of illness, age, 

gender, number of medicines prescribed. 
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Logistic regression was used to assess factors influencing the binary variables, decision 

to collect/not collect the medicine, and compliant/compliance failure after 5 days. 

In order to identify factors affecting  patient expectations, the outcome measures of COE 

and LOE were used. The influence of the following variables on these was assessed using 

Chi-square (x2) and Fisher Exact (FE) Tests where numbers are small: 

Prescriber COE and LOE, severity of illness, patient age, gender, amount of 

medicine information given, the source of the information, previous experience with 

the medicine, GP or hospital setting. 

Comparisons of prescriber and patient corresponding expectations of COE and LOE were 

made using the Wilcoxon Signed Rank Test to establish if there were differences  between 

their expectations for each of the medicines. Using the GLM procedure, a model was 

developed, Y = a + b + a*b, where a represented the medicines, b the prescribers and 

patients, and Y the COE or LOE chosen. This is a factorial  model (with interaction) i.e. it 

represents a test of the effect  of a and b individually on Y (as a one-way ANOVA) and the 

interaction of the combination of a and b on Y. All comparisons were made using the SAS 

statistical package and a 5% significance level was maintained throughout these analyses. 

4.4.6.2 Possible Sources of Bias 

The section of the questionnaire given by the investigator used structured questions with 

specific answers provided, in order to minimise observer bias. This was also expected to 

shorten the time for the patient information to be completed. All interviews were conducted 

by the investigator. 

Possible GP selection bias is difficult  to avoid as the nature of the GP who is prepared to 

accept a research study in their practice may well be different  from those who do not. The 

low rate of response was disappointing but not unexpected. Past response rate of GPs in 

Auckland for research projects has shown 80% for a phone interview, 65% for an 

anonymous questionnaire and approximately 25% for more practice-involved research 

(Arroll 1996). The GPs were then self-selected rather than randomly selected as had been 

planned. Although it was hoped that the variety of medicines and sufficient  prescription 

numbers would overcome any bias this anticipated response may suggest, it is accepted 

that this will limit the generalisability of the results. It was not possible to make a direct 
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comparison of those who agreed to participate with those who did not. 

A comparison of the variables of age, gender and cost of prescriptions from the patients 

enrolled in each general practice was made to identify any major differences  in patient 

population. 

4.4.7 Pilot study evaluation 

Ethical Committee approval was given to conduct the hospital part of the project in the 

medical out-patient clinic. After  testing the questionnaire with five patients, the value of a 

follow-up home visit to assess compliance and enrolment of patients at discharge rather 

than in the clinic became apparent. Re-application to the Ethical Committee to alter the 

recruitment to discharge patients was made and approved (see APPENDIX II). 

Result of Pilot Study 

A pilot study in one general practice during February validated the estimated time of one 

week required to enrol patients from each practice and test questionnaires. A pilot study 

in the outpatient clinic area of Auckland Hospital during January did not provide a suitable 

frequency of prescribing as most of the patients seen were post-discharge and few 

medicines were prescribed. It was therefore  decided to identify inpatients understanding 

of their medicines just prior to discharge, with a follow-up home visit after five days. This 

was expected to be more valuable in terms of patient care, particularly as many medicines 

are changed during a hospital stay. 

4.5 Results - Part A and B Medicine Effectiveness and Compliance. 

4.5.1 General practitioners 

Sixty-four general practitioners were invited to participate in the project. Fourteen were 

willing to participate (21.9%). Two of these tended to specialise in one particular area, and 

two practitioners were part-time. These practitioners were therefore  excluded leaving 10 

participating. Where the practitioner was part of a group practice, patients from that 

particular practitioner only were included. Although this response rate was low, it is in 

keeping with past experience of response rates for practice-based projects and although 

the external validity may be affected,  the internal validity of the project should not be 

affected  (Arroll 1996). The practices were sufficiently  widely distributed throughout 

Auckland to provide a representative group of patients (see FIGURE 4-1). 
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TABLE 4-2 

Location of General Practices 

Location Frequency 

South Auckland 4 

East Auckland 1 

Central Auckland 1 

West Auckland 3 

North Shore 1 

4.5.2 Patient population 

One hundred and twenty five general practice patients were invited to participate in the 

project over a 6 month period. One hundred and fourteen (91.2%) accepted which was a 

good response rate, and there were eleven refusals (8.8%). Two patients subsequently 

withdrew and asked to be excluded from all records. Seven records were lost/destroyed 

and never recovered after the investigator's car was stolen. These patients were 

subsequently contacted and sent questionnaires on medicine information requirements only; 

five of them returned completed questionnaires which were included in the medicine 

information results. 

Sixty-seven hospital patients were invited to participate. Six who accepted had to be 

excluded as they lived too far away to be followed up. There were nine refusals. 

Overall refusal rate was therefore  10.4% and withdrawal rate was 8.8%. 

The number of medicines assessed were 141 for the general practice patients and 106 for 

the hospital discharge patients providing a total of 247 medicines. 

4.5.2.1 Ethnicity 

Of the 159 patients enrolled, the majority were European (86.4%), with New Zealand Maori 

(10.0%), Pacific Islanders (2.9%), and one other patient (0.06%). 

4.5.2.2 Age and gender distribution 

Twenty-nine (11.7%) of the prescriptions were for young children. Age and gender 

distribution were recorded as in TABLE 4-3. 
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TABLE 4-

Age and Gender Distribution for Medicines 

Gender Age Group n (%) Gender 

(>25 yrs) (25-39 yrs) (40-54 yrs) (55-69 yrs) (>=70yrs) Total 

Female 10 (66.7) 39 (76.5) 22 (48.9) 27 (45.8) 39 (50.7) 137 (55.5) 

Male 5 (33.3) 12 (23.5) 23 (51.1) 32 (54.2) 38 (49.3) 110 (44.5) 

15 (6.1) 51 (20.6) 45 (18.2) 59 (23.9) 77 (31.2) 247 (100) 

Examination of the patient population indicates a significant difference  in the numbers of 

men and women in the individual practices overall, with half the practices enrolling more 

females than males. A possible explanation for this may be inclusion of the parent of a 

child being enrolled, in most cases the mother, as patients from 4 out of 5 of those same 

practices had a higher proportion in the age group <40 years. There was a significant 

difference  in the price paid for prescriptions in the practices (p=0.02). The results were 

therefore  affected  by one practice where all patients paid full price for their prescriptions. 

There was no significant difference  between the other nine practices (p=0.11). 

4.5.2.3 Home visits 

Home visits were made as soon as possible after five days. One patient was visited at four 

days as on the fifth  day he began several weeks holiday. Thirteen patients did not have 

home visits. Three were readmitted, three were unable to be contacted, three were 

considered too ill by their partner to be visited, one had a stroke, two had parents very ill 

and one was unavailable. This represented twenty-one medicines for which compliance 

was therefore  recorded as "unknown". Six general practice and seven hospital patients 

withdrew, therefore  withdrawal rate was 8.8% overall. 

4.5.3 Medicines 

The frequency of prescribing of each medicine and the setting is shown in TABLE 4-4 

Two hundred and forty-seven medicines were evaluated, one hundred and forty-one at the 

general practice surgery and one hundred and six prior to discharge at the hospital. 
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FIGURE 4-4 
Comparison of Patient and Prescriber LOE 

FIGURE 4-3 
Comparison of Patient and Prescriber COE 
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TABLE 4-4 

Frequency of Prescribing of medicines 

Medicine General practice n 

(%) of each medicine 

Hospital Discharge n 

(%) of each medicine 

Total n 

(%) of all medicines 

prescribed 

Augmentin 24 (72.7) 9 (27.3) 33 (13.3) 

cefaclor 12 (75.0) 4 (25.0) 16 ( 6.5) 

beclomethasone 9 (56.3) 7 (43.7) 16 ( 6.5) 

salbutamol 21 (65.6) 11 (34.4) 32 (12.9) 

atenolol 11 (57.9) 8 (42.1) 19 ( 7.7) 

captopril 6 (35.3) 11 (64.7) 17 (6.9) 

enalapril 8 (57.1) 6 (42.9) 14(5.7) 

ranitidine 11 (44.0) 14 (56.0) 25 (10.1) 

paracetamol 12 (75.0) 4 (25.0) 16 ( 6.5) 

diclofenac 13 (76.5) 4 (23.5) 17 (6.9) 

aspirin 13 (33.3) 26 (66.7) 39 (15.8) 

triazolam 1 (33.3) 2 (67.7) 3(1.2) 

Total n 

(%) of all medicines 

141 (57.1) 106 (42.9) 247 (100%) 

4.5.3.1 Severity of illness. 

Severity of illness (see TABLE 4-5) was evaluated by the prescriber for each medicine 

together with the nature of the condition for which it was prescribed i.e. therapeutic 

category. These were defined for each medicine on the prescriber questionnaire 

e.g. ranitidine - prevent ulcer, treat ulcer. The opportunity was provided to assign a further 

category, if the category was not already listed see (APPENDIX VIII - Table 3). 
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TABLE 4-

Severity of Illness 

Setting Severity 

Total 

Setting 

1. Serious 2. Moderate 3. Mild Total 

General Practice 27 (19.4) 69 (49.7) 43 (30.9) 139 (57.0) 

Hospital 36 (34.3) 62 (59.0) 7 (6.7) 105 (43.0) 

Total 63 (25.8) 131 (53.7) 50 (20.5) 244*(100.0) 

* Seventy rating was not given by the prescriber for three medicines 

Severity of illness was significantly different  in the two settings 0^=23.3 p<0.001). Few 

hospital patients (6.7%) had mild illness, compared to 30.9% of GP patients; 34.3% of 

hospital patients had severe illness compared to 19.4% of GP patients. 

4.5.4 Opinions on measures of effectiveness 

4.5.4.1 Category of effectiveness 

Patients and prescribers opinions on the Category of Effectiveness  (COE) for each 

medicine are shown in TABLE 4-6. The choice of COE was similar between the prescriber 

and the patient independent of the setting in which the patient was seen. Comparison of 

the COE between the patients and the corresponding prescribers using paired Wilcoxon 

Rank Test, showed no significant differences  in the categories chosen for 11 of the 12 

medicines. The exception was Augmentin (p=0.03) where more patients expected COE2 

(fewer hospital admissions) and COE5 (fewer days off  work). A model using the GLM 

procedure looking at patients and prescribers expectations of benefits or COEs, showed 

no significant difference  between the two groups in their expectations of COEs (p=0.4) nor 

did the COE chosen for the medicines differ  overall between the patients and prescribers 

(p=0.3). There was a significant difference  in the COE chosen for the different  medicines 

(p<0.001). 

There was a significant difference  in the choice of COE by patients from the different 

settings 0^=55.4 p<0.001). Most hospital patients (64.2%) chose COE1 and COE2 while 

the highest proportion of GP patients (50.4%) chose COE6. 

Severity of the illness affected  the choice of COE by the patients. More patients with 

serious illness (71%) chose COE1 or 2, than those who had moderate (40.8%) or mild 
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illness (10.4%). Age-group also significantly affected  the choice of COE with the majority 

of those choosing COE1 and COE2 being in the >55 age group while most of those 

choosing COE6 were in the <55 age group, the latter group including the parents of young 

children who were treated almost exclusively for mild illnesses. The number of medicines 

taken also affected  the COE chosen with significantly more of those taking four or more 

medicines choosing COE1 or 2 (/=42.2 p=0.001). 

4.5.4.2 Likelihood of effectiveness  (LOE) 

Patients and prescribers opinions on the Likelihood of Effectiveness  (LOE) are shown in 

TABLE 4-7. A patient LOE was also requested at the home visit. When this was given and 

compared with the patient's initial LOE, 15 patients had reduced expectations, and 7 had 

increased expectations at the home visit. However the overall differences  were not 

significant with 89.5% of the LOE the same. 

Significantly more patients (32.4%) than prescribers (6.1%) expected LOE1 (100% 

effectiveness)  from their medicine (Fisher Exact Test pO.OOl). Overall, patients 

expectations of 123 (49.8%) medicines were higher than the corresponding prescribers 

expectations, and lower for 41 (16.6%) of medicines (see FIGURE 4-7). Using the 

Wilcoxon Signed Rank Test, the differences  between individual patient and corresponding 

prescriber expectations were significant (p<0.05) with patient expectations significantly 

higher for 2/3 of the medicines. The exceptions were beclomethasone, cefaclor, 

paracetamol and triazolam. Using a GLM procedure the choice of LOE overall was shown 

to significantly differ  between the medicines (p<0.001), between the patients and the 

prescribers (p<0.001), and the patients and prescribers for each medicine (p<0.001). The 

paucity of responses for LOE5 and LOE6 indicates that most prescribers do not usually 

think about medicines which have low effectiveness  in terms of COE, but are commonly 

used. 

Factors which affected  the COE did not necessarily affect  the LOE. Information given, 

severity of illness, number of medicines taken and age-group were all examined and did 

not significantly affect  the patients' expectations of LOE. 

4.5.5 Medicine information knowledge 

Whether the 9 items of medicine information were given and what the patient remembered 

(see 4.4.5.3) was assessed at the surgery or hospital on enrolment. This was assessed 
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again at the home visit. Eighty percent of patients remembered being given the first  six 

pieces of information at the time of prescribing. In contrast only 13.3 and 21.9% 

respectively were given information about what to avoid or side effects.  Few (19.4%) were 

given written information by the prescriber. The slight increase in this number at the home 

visit was due to package inserts, with the exception of one patient whose pharmacist 

provided additional computer-generated information about the medicine. 

TABLE 4-8 

Knowledge of Specific Information about the Medicines 

at the Surgery/Hospital and the Home Visit. 

Medicine Information 

Surgery/Hospital(n=247) Home visit (n=207) 

Medicine Information Given Correct Given Correct 

Medicine name 238 (96.4) 221 (89.5) 206 (99.5) 206 (99.5) 

Purpose 233 (94.3) 221 (89.5) 207 (100.0) 203 (98.1) 

Dose 200 (81.0) 178 (72.1) 205 (99.0) 202 (97.6) 

How to take 200 (81.0) 145 (58.7) 200 (96.6) 183 (88.4) 

When to take 203 (82.2) 181 (73.3) 206 (99.5) 200 (96.6) 

For how long 203 (82.2) 192 (77.7) 195 (94.2) 189 (91.3) 

What to avoid 33 (13.4) 19(7.7) 29 (14.0) 20 ( 9.7) 

Possible side effects 54 (21.9) 43 (17.4) 41 (19.8) 35 (16.9) 

What to do about side effects 36 (14.6) 56 (22.7) 31 (15.0) 40 (19.3) 

Written information given 48 (19.4) 45 (21.7) 

4.5.6 Compliance 

Whether or not the patient collected the prescription from the pharmacy was examined as 

an adjunct to checking compliance. This was assessed as yes, no or unknown. Included 

in the unknowns were those which were the result of no home visit, and also those where 

packets had been discarded and therefore  repeat dispensings were not able to be 

distinguished from previous supplies (see TABLE 4-9). 

151 



FIGURE 4-5 
Relationship of Age to Compliance 
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TABLE 4-

Prescriptions Collected 

Collected Setting Total n(%) Collected 

General Practice Hospital 

Total n(%) 

Not collected 5 ( 3.5) 7 ( 6.6) 12 (4.9) 

Collected 127 (90.1) 77 (72.6) 204 (82.6) 

Unknown 9 ( 6.4) 22 (20.8) 31 (12.5) 

Total 141 106 247 (100.0) 

The difference  in the collection of medicines between the two settings was significant 

0^=13.35 , p=0.001) but this result was affected  by the large number of unknowns in the 

hospital patients (20.8%), many of whom had supplies at home. 

Compliance was assessed at three levels, compliant, compliance-failure or unknown (see 

TABLE 4-10). Unknown compliance was recorded for 57 medicines. Twenty-one of these 

were instances where there was no home visit. Other reasons for unknown compliance 

included patients with repeat prescriptions who had added these to previous supplies at 

home (30), or where compliance assessment was uncertain (6). There was a similar 

proportion of unknown compliance patients in each setting, 24.8% in the general practice 

patient group, and 20.75% in the hospital patient group. 

A higher proportion of compliance-failure was seen in the general practice patients (17.7%) 

than in those discharged from hospital (3.8%). This was significant (^=13.5 p=0.001). The 

proportion of unknowns was evenly distributed across both groups. 

TABLE 4-10 

Compliance in Relation to Setting 

Compliance Setting n (column %) Total n (%) Compliance 

General Practice Hospital 

Total n (%) 

Compliance-failure 25 (17.7) 4 (3.8) 29 (11.7) 

Unknown 35 (24.8) 22 (20.7) 57 (23.1) 

Compliant 81 (57.5) 80 (75.5) 161 (65.2) 

Total 131 95 247 
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Compliance differed  significantly according to the severity of the patient's condition 0^=14.7 

p=0.015). A higher proportion of patients with mild illnesses (24.0%) showed compliance-

failure than those with moderate (6.9%) or severe illness (12.7%). 

Most of the compliance-failure was seen with newly prescribed medicines, 20.2% compared 

to 3.3% with medicines taken for some time 0^=20.3 p=<0.001). These medicines were 

also largely for acute or short-term treatment and the proportion of patients who showed 

compliance-failure with acute treatment (23.5%) was significantly greater (x2= 16.7, 

p=0.002) than that with long term treatment (4.4%). One general practice patient did not 

collect the antibiotic prescribed, several others on antibiotics either missed doses or did not 

complete their course. One patient newly prescribed atenolol for hypertension, did not feel 

ill and was therefore  hesitant to take the medicine. 

The number of medicines had a significant effect  on the proportion of compliance-failure 

patients. The proportion was higher for those taking less than 3 medicines (x2= 22.6, 

p=0.001). Most compliance-failure was seen in those taking one medicine only (32.4%) 

and evenly spread across the other groups (see TABLE 4-11). 

TABLE 4-11 

Relationship of the Number of Medicines Taken to Compliance 

Compliance 

Number of Medicines Taken n (column %) 

Total Compliance <2 2 - 3 4 - 5 6 + Total 

Compliance-failure 12 (32.4) 9 ( 8.8) 2 ( 5.9) 6 (8.2) 29 (11.7) 

Unknown 5 (13.5) 23 (22.3) 13 (38.2) 16 (21.9) 57 (23.1) 

Compliant 20 (54.1) 71 (68.9) 19 (55.9) 51 (69.9) 161 (65.2) 

37 (14.9) 103 (41.7) 34 (13.8) 73 (29.6) 247 (100) 

There was a trend for the proportion of compliance-failure patients in younger age-groups 

to be higher 0^=15.1 p=0.056). The highest proportion of compliance failure (21.5%) was 

seen in the 25-39 year group. 
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TABLE 4-12 

Effect  of Age-group on Compliance 

Compliance Age-group n (column %) 

Total 

Compliance 

>25 years 25-39 years 40-55 years 55-70 years 70+ years Total 

Failure 0(0) 11 (21.6) 6 (13.3) 7(11.8) 5 (6.5) 29 (11.7) 

Unknown 6 (40.0) 7 (19.6) 14 (31.1) 14 (23.7) 13 (16.9) 40 (23.1) 

Compliant 9 (60.0) 30 (58.9) 25 (55.5) 38 (64.4) 59 (76.6) 161 (65.2) 

Total 15 (6.1) 51 (20.6) 45 (18.2) 59 (23.9) 77 (31.2) 247 (100) 

The information given at the time of prescribing was assessed as described in 4.4.5.3. The 

first  six items are instructions normally given when a medicine is prescribed and appear on 

the label when a medicine is dispensed. Items 7-9 are more information oriented and are 

those which could indicate either extra information given by the prescriber, or the 

pharmacist when the medicine is dispensed. Patient information scores have therefore 

been divided into two groups, those given the basic information i.e. score <7 and those 

given extra information i.e.score >7. 

The information given at the time of prescribing (see TABLE 4-12) had a significant effect 

on compliance-failure 0^=12.1, p=0.002), with a high proportion of patients who showed 

compliance-failure, 25/29 (86.2%), given <7 items. 

TABLE 4-13 

Relationship of Compliance to Information given at the Surgery/Hospital 

Compliance 

Information Given * 

Total Compliance <7 items >=7 items Total 

Failure 25 (16.8) 4(4.1) 29 (11.7) 

Unknown 27 (18.1) 30 (30.6) 57 (23.1) 

Compliant 97 (65.1) 64 (65.3) 161 (65.2) 

Total 149 (60.3) 98 (39.7) 247 (100%) 

V = 12.1, p=0.002 

The information remembered by the patient at the surgery/hospital (see TABLE 4-14) did 

not have a significant effect  on compliance (x2 =0.643 p=0.725). 
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TABLE 4-14 

Relationship of Compliance to Information Remembered at the Surgery/Hospital 

Compliance 

Information remembered at 

surgery/hospital n(%)* 

Total Compliance <7 items >=7 items Total 

Failure 24 (12.4) 5 (9.4) 29 (11.7) 

Unknown 43 (22.2) 9 (26.4) 57 (23.1) 

Compliant 127 (65.4) 14 (64.2) 161 (65.2) 

Total 194 (78.5) 53 (21.5%) 226 (100%) 

* NS 

The information remembered at the home visit (see TABLE 4-15) also had no effect  on 

patient compliance 0^=2.6, p=0.27). 

TABLE 4-15 

Relationship of Compliance to the Information Remembered at the Home Visit 

Compliance 

Information remembered at the 

home visit n(%) 

Total Compliance <7 items >=7 items Total 

Failure 23 (12.1) 6 (10.5) 29 (11.7) 

Unknown 48 (25.3) 9 (15.8) 57 (23.1) 

Compliant 119 (62.6) 42 (73.7) 160 (65.2) 

Total 190 (76.9) 57 (23.1) 247 (100) 

Neither the patient's expectation of LOE nor the prescribing doctor's expected LOE 

significantly affected  compliance with the medicines. There was no significant difference 

in the proportion of non-compliant patients or compliant patients who had different 

expectations of the medicine than the prescriber (see TABLE 4-16). Complete data was 

not available for 11 patients and the 36 unknown compliance patients were excluded. 
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TABLE 4-16 

Relationship of Patient and Prescriber Expectations of LOE to Compliance 

Compliance Patient expectations 

higher then prescriber 

Patient Expectations = 

Prescriber 

Patient expectations 

lower than prescriber Total 

Compliance-failure 12 (12.2%) 12 (24%) 3 (10.3%) 27 (15.1%) 

Compliant 86 (87.8%) 40 (76%) 26 (89.7%) 152 (84.9%) 

Total 98 (54.8%) 52 (29.0%) 29 (16.2%) 179 (100%) 

4.6 Results - Part C. Medicine Information Questionnaire 

4.6.1 Patient perceptions of medicine information needs. 

One hundred and fifty-two  patients completed the patient medicine information 

questionnaire which was administered by the investigator at the home visit. This 

represented 88.9% of the one hundred and seventy-one patients enrolled. 

4.6.1.1 Question A: Current sources of medicine information (TABLE 4-17) 

More then half the patients (51.3%) have more than one source of medicine information so 

152 patients nominated 290 sources. 
TABLE 4-17 

Patient Sources of Medicine Information 

Information source Frequency Percent 

Doctor 134 88.2 

Pharmacist 53 34.9 

Nurse 22 14.5 

Magazines 18 11.8 

Television 18 11.8 

Friends 17 11.2 

Radio 11 7.2 

Leaflets 9 5.9 

Other 6 3.9 

Newspaper 2 1.3 
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4.6.1.2 Question B: More information (TABLE 4-18) 

Most patients (58.6%) indicated that they did not require a change in the information that 

they currently received, however 38.8% wanted more information about their medicine. 

TABLE 4-18 

Medicine Information Requirements (n=152) 

Information required Frequency Percentage 

More 59 38.8 

No change 89 58.6 

Less 2 1.3 

Not answered 2 1.3 

4.6.1.3 Question C: Who to talk to about medicines 

Patients were asked whether if they had a query about medicines, they would like to talk 

to someone about it. Most, 95.4%, answered yes, while 4.6% answered no. To investigate 

this further,  patients were given the choice of three health professionals and asked to rank 

them in order of preference  or to nominate some other person or source from where they 

preferred  to get medicine information. Most preferred  the doctor, pharmacist and nurse in 

that order. The other source of information chosen was books. 

TABLE 4-19 

Preferred  Provider (n=152) 

Preferred  Provider 1st choice n (%) 2nd choice n (%) 3rd choice n (%) Not applicable 

Doctor 125 (82.2) 9 ( 5.9) 0(0)) 18 (11.8) 

Pharmacist 19 (12.5) 46 (30.2) 17 (11.2) 70 (46.1) 

Nurse 4 ( 2.6) 18 (11.8) 37 (24.3) 93 (61.2) 

Other 0(0) 1 (0.6) 0(0) 148 (97.4) 

3 patients who chose other gave it as a fourth choice. 

Most found the health professionals easy to talk to. The 16.4% and 30.3% who did not 

answer did not talk to the pharmacist or nurse about medicines (see FIGURE 4-11). 
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TABLE 4-20 

Ease of Talking to the Health Professional n=152 

Health Very easy Easy Neither Difficult Very difficult No answer 

Professional n(%) n(%) n (%) n(%) n (%) n 9%) 

Doctor 111 (73.0) 26 (17.1) 10 ( 6.6) 0(0) 2(1.3) 3 ( 2.0) 

Pharmacist 80 (52.6) 25 (16.4) 17 (11.2) 4 (2.6) 1 (0.7) 25 (16.4) 

Nurse 69 (45.4) 18 (11.8) 13 ( 8.6) 5 (3.3) 1 (0.7) 42 (30.3) 

Patients were asked how often the health professionals gave them medicine information 

and this is clearly not always done. Few pharmacists routinely provide extra information 

when the prescription is dispensed. The "no answer" group did not regard the pharmacist 

or nurse as appropriate sources of information on medicines. 

TABLE 4-21 

Frequency of Health Professional providing Medicine Information n=152 

Always Usually Sometimes Seldom Never Not applicable 

Doctor 67 (44.1) 55 (36.2) 19 (12.5) 8 ( 5.3) 1 ( 0.7) 2(1.3) 

Pharmacist 46 (30.3) 37 (24.3) 28 (18.5) 10 ( 6.6) 15 (9.7) 16 (10.6) 

Nurse 26 (17.1) 21 (13.8) 26 (17.1) 21 (13.8) 16 (10.5) 42 (27.6) 

Pharmacist - extra 

information 

23 (15.1) 30 (19.7) 34 (22.4) 16 (10.5) 29 (19.2) 20 (13.2) 

4.6.1.4 Question D: Preference  for form of medicine information or extra information 

Three-quarters of respondents i.e. 118 (77.6%), answered this question. Of these sixty-

eight (57.6%) preferred  printed leaflets, sixty (50.8%) more extensive labels on the 

medicine packet, twenty-three (19.5%) medication cards, seven (5.9%) discussion groups 

with other patients, and two (1.7%) some other form (see FIGURE 4-9). 

4.6.1.5 Question E: Effectiveness  information 

Most patients would like the effectiveness  information in terms of how and how well the 

medicine works (see FIGURE 4-12). 
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TABLE 4-2 

Effectiveness Information 

Effectiveness  Information (n=152) Yes No Not answered 

How medicine works 139 (91.4) 11 (7.3) 2(1.3) 

How well medicine works 130 (85.5) 20 (13.2) 2(1.3) 

4.6.1.6 Question F: Provision of medicine information service 

A medicine information service specifically for patients has not previously been provided 

in New Zealand. Patients were asked if such a service was available if they would use it. 

One hundred and twenty-four patients (81.6%) thought they would use it, 27 (17.8%) would 

not, and 1 (0.6%) did not reply. A choice of services was then given to the patients and 

they were asked which of these types of service they would prefer  or for other suggestions 

(see TABLE 4-23). More than one service was chosen by several patients (see FIGURE 

4-13). 
TABLE 4-23 

Type of Medicine Information Service Preferred 

Type of Information Service Preferred n=124 

Telephone Hotline 66 (54.5) 

Community pharmacy-based counselling service 33 (27.3) 

Hospital-based counselling service 29 (24.0) 

Community-based group teaching or support group 26 (21.5) 

Other 7 ( 5.8) 

Other suggestions included one to one counselling in the home, two mentioned a diabetic 

service, one felt that counselling should be available from an urgent pharmacy, two felt 

information should be given at the time from the doctor or pharmacist therefore  such a 

service would not be necessary. One patient felt there was already sufficient  information 

given and one would only use such a service in an emergency. 

The importance of such a service to those who felt they would use it was established by 

Question G. 
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4.6.1.7 Question G: The importance of such a service to patients 

The majority of patients (88.4%) felt that such a service would be of great or considerable 

importance to them (see TABLE 4-24). No patient thought it would be of little or no 

importance. Six patients who had not chosen a particular service, still felt to have one 

available would be important. 

TABLE 4-24 

Importance of Provision of such a Medicine Information Service. 

Importance of information service n=130 

Great importance 51 (39.2%) 

Considerable importance 64 (49.2%) 

Some importance 15 (11.6%) 

4.6.1.8 Question H:Frequency of collecting the medicine prescribed (Table 4-24) 

This question was included because an increased charge for prescription medicine was 

introduced at this time, and some questions regarding affordability  had been raised. Most 

patients collected all their medicines. Those that didn't usually had supplies at home. 

TABLE 4-25 

Collection of Prescriptions 

Collecting medicines n=152 

Always 131 (86.2%) 

Usually 17 (11.2%) 

Sometimes 1 ( 0.7%) 

Never 2 ( 1.2%) 

Not answered 1 ( 0.7%) 

4.6.1.9 Question K: Cost of the prescription to the patient (TABLE 4-26). 

Prescription charge rates per item were changed during the investigation. The following 

rates were used throughout. 
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TABLE 4-26 

Cost to the Patient of Each Prescription Item 

Cost to the Patient n=220 

Highest cost (High Income) 87 (39.6%) 

Intermediate Cost (Intermediate income) 57 (25.9%) 

Lowest cost (Low income) 63 (28.6%) 

Exempt (Had reached maximum annual cost) 13 (5.9%) 

4.6.1.10 Question L: Perceived frequency of taking medicines as directed 

The majority of patients (68.4%) thought they always took their medicines as directed, 

however 30.3% were aware that they did not (see TABLE 4-27). 

TABLE 4-27 

Expected Compliance 

Taking of medicines as directed n=152 

Always 104 (68.4%) 

Usually 44 (29.0%) 

Sometimes 2 ( 1.3%) 

Not answered 2 ( 1.3%) 

4.6.1.11 Aids for remembering 

i. Tips for remembering These included setting them out each morning, having them at 

meal times, storing them somewhere obvious, and keeping a record of each dose. 

ii. Aids to remembering Of those who did not always or usually remember their medicines, 

23 patients responded to the suggested aids for remembering, with some patients chose 

more than one (see TABLE 4-28). 

TABLE 4-28 

Suggested Aids for Compliance 

Aids to assist compliance n=23 

Patient medication card 10 (43.5%) 

Seven day pill-box 8 (34.8%) 

Weekly calendar packaging 6 (26.1%) 

Medication organiser trays 4 (17.4%) 
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4.7 Discussion 

4.7.1 Category of effectiveness (COE) 

The highest proportion of patients prescribed medications by the GPs in this project were 

treated for asthma (18.5)%), URTI (12.1%), hypertension (9.2%), post Ml(9.2%), and 

injury/pain (8.5%). The WaiMedCa interim report suggested the following four broad groups 

of patients were most frequently seen:- respiratory (20.2%), injury (15.1%) infection (8.9%) 

and cardiovascular (7%). Although the order differs,  these diagnostic groups of patients 

appear to be amongst the most frequently seen in general practice, although this will be 

influenced by the population mix in the particular area. 

There was general agreement between the COE chosen by patient and prescriber groups 

(see TABLE 4-5) with the proportion in both groups being highest for COE6 (fewer painful 

days/attacks;cures condition), (39.3% and 37.7% respectively). Treatment with seven of 

the medicines could fit into this category (COE6), indicating that the frequency of COE 

offered  by the GP prescribers is influenced by the diseases they treat. 

Most patients and prescribers saw antibiotics as curing the condition (COE6). Significantly 

more patients (p=0.03) however thought Augmentin would reduce hospital admissions 

(COE2) than the corresponding prescribers, suggesting these patients thought their 

condition more serious than their doctors 

Many prescribers and patients perceived COE1 (longer life expectancy) as appropriate for 

the antihypertensives (atenolol, captopril, and enalapril), the balance mostly choosing fewer 

hospital admissions (COE2). Several patients had chronic heart failure, where captopril 

and enalapril have been shown to be effective  in preventing mortality. 

Shorter stay in hospital (COE3) is important to hospital administrators and economists. 

Few patients or prescribers chose this category, whether through lack of knowledge or 

perceived unimportance is unclear. Overall, COE4 (fewer GP or OP clinic visits), COE5 

(fewer days off  work/school) and COE7 (improved QoL) were seldom chosen. While this 

result was not unexpected from the prescribers, it was expected that these issues would 

be more important to the patients. It is possible that patients saw these categories as a 

secondary consequence of COE6 for example, rather than the prime result of the medicine, 

although the frequency of COE5 was higher with those taking antibiotics. 
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Only three patients were prescribed triazolam, one to prevent jet-lag, and two as a 

sedative, reflecting the sharp reduction in the prescribing of triazolam since the controversy 

regarding adverse effects  in 1991 (Ghaeli et al. 1994; O'Donovan & McGuffin  1993). 

More patients in the age group (55+) chose longer life expectancy (COE1) and fewer 

admissions to hospital (COE2) than the younger patients. The older age groups may have 

had more understanding of the implications of their illness, or the nature of their illness may 

have been more life-threatening than that of the younger group. The older group also 

included most of the hospital patients and therefore  these findings are not unexpected. 

The expectations of COE of the patients and corresponding presecibers were not shown 

to be different  for each individual medicine using the Wilcoxon Signed Rank Test, (with the 

exception of Augmentin). The GLM model showed that overall, there was a significant 

difference  in the COE expectations for the individual medicines. This difference  was not 

seen between the overall perceptions of the patients and prescribers, nor between the 

patients and the prescibers for each of the medicines. The results of both these tests 

suggest that while it is possible to distinguish a difference  in COE perceptions for different 

medicines, in this project most prescribers and patients had similar expectations of the 

benefits of each medicine. 

4.7.2 Likelihood of effectiveness 

Overall, 32.4% of patients expected 100% effectiveness  from their medicines, with a further 

42.9% expecting >80% (see TABLE 4-7). These indicate very high expectations of 

effectiveness  that cannot be sustained when the medical literature on these medicines is 

examined. Most patients taking aspirin (69.2%) believe it has an effectiveness  to provide 

them with a longer life (COE1) or fewer admissions to hospital (COE2). Clinical trials 

suggest that a figure of 3 per 100 patients treated immediately and up to one year after an 

Ml (see 3.3.11.1) is more appropriate. In contrast, while an effectiveness  of hospital 

admissions of 65-75% (LOE3) is proven for beclomethasone in COE2 (reduction of hospital 

admissions) in chronic asthmatics (see 3.3.3.1), only 18.8% of both patients and prescribers 

thought of beclomethasone in this category. Only 1 patient and no prescribers thought of 

beclomethasone treatment as prolonging life (COE1). As the majority of asthma is mild and 

fluctuates over time, "both patients and many prescribers are unaware that asthma can be 

fatal" (Woolcock 1997). This is of concern as inappropriate expectations may lead to 

inadequate use, resulting in poor control of asthma. The patients are, in this case, 
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depriving themselves of what is effective  preventative therapy (Cochrane 1990: Ernst et al. 

1992; Campbell 1997). 

The antihypertensives atenolol, captopril and enalapril were given a LOE of 1 or 2, by 

most patients, for COE1 (longer life). Most prescribers (74%) expected patient benefits of 

a longer life (COE1) or fewer hospital admissions (COE2) from antihypertensive treatment, 

with 48% expecting LOE1-2 (>80% effectiveness).  These expectations are higher than 

those in the literature. Treatment of approx 830 (LOE6), 100 (LOE6) and 20 (LOE5) 

patients for 1 year to prevent cardiovascular events in patients with mild, moderate, or 

severe hypertension respectively (MRC Trial 1985; VA Study 1970; VA Study 1967). 

Patient expectations of LOE were significantly higher than those of the corresponding 

prescriber for eight of the twelve medicines examined. This was shown by the Wilcoxon 

Signed Rank Test, which examined each medicine individually. The differences  shown by 

the GLM model, although unable to confirm the extent of this finding for each individual 

medicine, showed an overall difference  in LOE between the medicines, between the 

patients and prescribers for the medicines and between the patients and prescribers for the 

individual medicines. This suggests that application of the LOE measure by both patients 

and prescribers to individual medicines may be a useful means of identifying where and to 

what extent patient and prescriber expectations of the effectiveness  of the medicine 

prescribed may differ. 

Clearly patient expectations were overly high and although these did not in themselves 

appear to affect  compliance, where the expected result (e.g. prevention of stroke by taking 

an antihypertensive), does not occur, the result can be particularly devastating to the 

patient who has complied faithfully  with the treatment regimen. It has been argued in the 

past that provision of medicine information which is "negative" such as the possible side 

effects  of treatment, may cause an increase in the number of patients who show 

compliance failure. This view has been largely discarded with results of trials indicating 

that this is not the case (Ley 1982; Myers & Calvert 1984). 

It could similarly be argued that providing the patient with information that the LOE of a 

medicine is less than they may have expected may have the same effect.  In such 

situations, an understanding of how people reason is necessary if treatment is to be 

accepted and adhered to. A recent review of the literature indicates that how the 
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information is presented or "framed" is of great importance (Redelmeier et al. 1993). They 

reported one study of surgical outcomes, where treatment effects  expressed in terms of 

mortality (e.g. a possibility of 10% deaths), were shown to be far less attractive to both 

patients and prescribers, than effects  expressed in terms of rates of survival (i.e. a 90% 

possibility of survival). As explained by the reviewers, "the difference  between 10% and 

0% mortality is more impressive than the difference  between 90% and 100% survival." 

They suggest that emphasis of the negative consequences of non-compliance by the 

prescriber may therefore  be more effective  in encouraging compliant behaviour, than the 

positive outcomes that compliance may provide. 

A recent survey in the US indicated that information about risks of medicine treatment is 

what patients want most (Kessler 1991). The severity of the condition would no doubt 

influence this result but the application of the principle of more realistic expectations of 

effectiveness  may well be applicable more generally without increasing the incidence of 

compliance-failure. 

Almost one-third of all patients expected their medicines to be always (100%) effective  with 

a further  43% expecting 80-99% effectiveness.  Patients taking ranitidine were the most 

optimistic with 48% expecting 100% effectiveness.  Although ranitidine has shown a high 

effectiveness  (LOE2) when used as part of triple therapy, these patients were on ranitidine 

alone suggesting LOE4 (40-59%) would be more appropriate (see 3.3.10 1). High patient 

expectations were also shown for antibiotics. As these were mostly prescribed for URTI, 

such expectations are excessive (see 3.3.3.1). Antihypertensives were also thought highly 

effective  (LOE1 or LOE2). While these are usually effective  (LOE4) in reducing blood 

pressure most patients related their effectiveness  to longer life expectancy where the 

effectiveness  is more realistically sometimes (LOE5) or seldom (LOE6) effective  (see 

3.3.5.2). It is clear that the LOE chosen by most patients is unduly optimistic when 

compared to results in the published literature. 

The differences  seen in the patient and prescribers expectations of LOE have been 

summarised in TABLE 4-29. The prescribers' expectations of LOE have been compared 

to those derived from the literature to indicate appropriateness, and the patients' 

expectations compared to these. Differences  in the LOE scores which recorded the 

prescriber and the patient expectations of LOE, are indicated by comparing the mean 

scores derived from the Wilcoxon Rank Test. The LOEs were ordered 1-7 with a score of 
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1 being most effective  and 7 least effective.  Therefore  a higher patient value than the 

corresponding prescriber indicates a lower patient perception of effectiveness,  and 

conversely a lower patient value is associated with a higher patient perception of 

effectiveness  than the prescriber. Whether this difference  was large enough to show a 

significant association is shown by the p value in the final column. 

TABLE 4-29 

Comparison of Prescriber LOE and Corresponding Patient LOE when compared to the LOEs derived from 

the literature, and the extent of the differences  between the two groups. 

Medicine Prescriber's LOE Comparison of 

Corresponding 

Patient's LOE 

Wilcoxon Mean Rank 

Scores 

Prescriber Patient 

P Value for 

Difference  in 

Patient and 

Prescriber 

LOEs 

Augmentin appropriate optimistic 38.7 28.3 p=0.016 

cefaclor appropriate appropriate 18.2 14.8 p=0.27 (NS) 

beclomethasone underoptimistic underoptimistic 15.1 17.9 p=0.36 (NS) 

salbutamol appropriate overoptimistic 36.9 28.1 p=0.03 

atenolol overoptimistic more  overoptimistic 24.68 14.3 p=0.002 

captopril overoptimistic more  overoptimistic 21.6 13.4 p=0.015 

enalapril overoptimistic more  overoptimistic 17.4 11.6 p=0.026 

ranitidine appropriate overoptimistic 32.5 18.5 p<0.001 

paracetamol appropriate appropriate 17.4 15.7 p=0.61 (NS) 

diclofenac appropriate overoptimistic 22.6 12.4 p<0.002 

aspirin overoptimistic more  overoptimistic 51.7 27.3 p<0.001 

triazolam appropriate appropriate 3.7 3.3 p=0.99 (NS) 

Prescribers' expectations of LOE were significantly less optimistic than the corresponding 

patient for most of the medicines. The exceptions were beclomethasone, and triazolam. 

LOE opinions on paracetamol and cefaclor were similar. Prescriber expectations were 

higher than can be substantiated in the literature for the antihypertensive, and for aspirin. 

The effectiveness  expected of antibiotics in URTI and bronchitis could also be questioned. 

These high expectations may be due to a "framing effect"  (Redelmeier et al. 1993) of the 

literature reports. Clinical trials where results are reported as relative risk reductions, have 

been regarded more favourably than the same trials reported in terms of absolute benefits. 
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4.7.3 Compliance 

Collection of the prescribed medicines as a primary compliance measure, was examined 

and most patients had their prescriptions dispensed. Only 4.9% could be positively 

identified as not having had their prescription dispensed which is similar to the 5.6% found 

in a Nelson survey (Tucker 1991). One patient did not collect antibiotics because of a 

distrust of extended treatment. Some patients who answered that they never collected their 

medicines, may have misunderstood the question, and thought it meant them personally, 

rather than having someone collect it for them. The cost of the prescription had no 

significant effect  on prescription collection which contrasts with a large 1992 New Zealand 

survey (Gardner et al. 1996) which found that the overall rate of non-dispensing was 13% 

and that patients eligible for government assistance with cost were more likely to collect 

their prescriptions than those who paid the full fee. 

Compliance-failure was identified in 29 patients, most of whom were taking short term 

medicines (79.3%). Patients taking antibiotics 14/29 (48.3%) made up the highest 

proportion of these and either discontinued treatment before the full course was taken, or 

doses were frequently missed. Five of these prescriptions were for children. Most of the 

antibiotics had been prescribed for URTI, pneumonia or chest infections with one for a 

urinary tract infection. The use of reminder stickers on the containers which is normal 

practice, seems insufficient  in these cases, and clearly additional emphasis on the 

importance of completing the course is needed. Both the prescriber, and the pharmacist 

should stress this point to the patient or carer. It has been shown that the provision of 

medicine information leaflets at the time of dispensing antibiotics improves compliance 

(Dodds 1986) and as 93% of the antibiotics were newly prescribed, such written information 

would obviously be of benefit. 

Compliance-failure with diclofenac was recorded for 27.6% of the non-compliant patients. 

Four prescriptions were for injury, and four for long-term inflammation e.g. arthritis. Again 

these were all new prescriptions. Hesitation about taking non-steroidals was expressed by 

some patients in the wake of some unfavourable reporting by the news media. This 

highlights the importance of accurate, non-biased information being made available to 

patients. 

Atenolol and ranitidine were the two of the long-term medicines not complied with. These 

were newly prescribed, suggesting that information given could have made a difference  in 
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the short term. Since significantly more patients who were given <7 pieces of information 

at the time of prescribing were non-compliant, the importance of information being made 

available to patients at that time is clear. 

The decision to comply or not comply with treatment can be dependent on personal 

characteristics which are difficult  to measure. Many of the quality of life measures in use 

tend to rely on "physical disabilities, mental impairments and functional status, rather than 

patient satisfaction, comfort  and peace of mind" (Redelmeier et al. 1993). Many people 

may be unwilling to accept a loss or discomfort  in one aspect of their life e.g. having to take 

medication, in order to achieve a possible improvement in another. A survey of adolescent 

asthmatics found concern and embarrassment about using inhalers in public places (Slack 

& Brooks 1995), although they understood the advantages of doing so. Most of these 

teenagers had less problems with their peers than with school authorities, as inhalers were 

not permitted to be carried, but had to be kept by the school nurse. Permission from team 

coaches and physical education teachers to go to the nurse for their medication was not 

always forthcoming, restricting their ability to participate in sport. Past experience, 

inappropriate concerns and worries all contribute to patient perceptions of treatment, and 

physician awareness of these factors is necessary where treatment decisions are made. 

It therefore  is evident that because of the many factors involved, non-compliance "must be 

accepted as an entity which can only be reduced a variable amount depending on a 

balance between patient and doctor-determined factors" (Kellaway & McCrae 1979). 

4.7.4 Medicine information perceptions 

Thirty-nine per cent of patients perceived a need for more medicine information, 58.6% 

being satisfied with the status quo. However, when asked specifically about "how the 

medicine works" and "how well it works", 91.4% and 85.5% respectively wanted the 

information. This emphasises the increased awareness of patients about their medicines 

and their desire to be better informed. While it could be argued that the way both these 

questions were phrased tended to pre-empt a "yes" answer, many patients commented that 

such information would be of interest, some indicating that they had not thought that such 

information would be made available. These questions were separated from the other 

questions regarding medicine information deliberately, as we were looking to establish 

whether patients wanted information about effectiveness.  It would be interesting to re-

present these questions in a different  form and test the suggestion of bias. 
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The results from these two questions are in keeping with the general desire for more 

medicine information found in two USA studies i.e. 90% and 64-89% of patients 

respectively (Kessler 1991). Two recent studies in the UK reported 80% and 81% of 

patients respectively felt verbal and written advice from pharmacists should be a part of 

pharmacy service (Krska et al. 1995; Livingstone et al. 1996). There were no age-related 

differences  in the perceptions of pharmacists as medicine information providers in the latter 

study. This was in contrast to an earlier study by this group (Williamson et al. 1992) which 

found that older patients had different  perceptions of the skills and knowledge of 

pharmacists and were less in favour of this role for the pharmacist. 

In this project we found that 58% of the 55+ age-group and 60% of the 70+ age-group did 

not regard the pharmacist as a source of medicine information. A recent survey of 302 

elderly patients also in New Zealand (Richmond et al. 1996) showed similar results. This 

may have been the result of previous experience since these findings refer  to the older 

age-group, and in the past, many pharmacists have not provided medicine information as 

a service. Many of the 70+ age-group may no longer visit their pharmacy personally and 

may therefore  not be aware of the changing role of pharmacists in this area. The recently 

published Standards for Quality Pharmacy Services in New Zealand (Pharmaceutical 

Society of New Zealand 1996) requires provision of medicine information to each patient 

receiving a medicine and emphasises the need for excellence in such pharmacy services. 

The public need to be made aware of pharmacists' expertise in medicine information, and 

the pharmacists themselves must be diligent in providing these services. Clearly the 

pharmaceutical profession needs to address this issue in New Zealand, particularly with 

elderly patients, as they are the group who take the most medications and are therefore 

at greatest risk of adverse events (The Royal College of Physicians Report 1984). The two 

studies quoted above (Williamson et al. 1992; Livingstone et al. 1996), suggest that public 

perception may be changed over time. 

Less than half of prescribers (44.1%) were recorded as always providing medicine 

information to the patient, and 30.1% of the pharmacists. While 82.2% of patients may 

prefer  their medicine information from the prescriber, clearly this is not given. Although 

30.2% place the pharmacist as second choice, a surprisingly high number, 46.1%, do not 

regard the pharmacist as a provider of medicine information. This would suggest that 

prescribers should provide more medicine information to their patients. Many patients 

recalled having been given some information about the medicine by the prescriber, mainly 
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referring  to instructions on administration, although some could not be specific. It is 

possible that discussion of other matters may well have obscured any information given. 

Medication instructions were remembered well at the home visit, probably due to adequate 

labelling and re-enforcement  by the pharmacist. However little additional information was 

given by either the prescriber or the pharmacist. This is an area where prescribers and 

pharmacists have a shared responsibility (George 1987) and need to co-operate so that the 

patient receives the information they require. 

The preference  shown for medicine information leaflets by 57.6% of respondents to 

Question D highlight a matter that is currently under investigation by the Ministry of Health 

(New Zealand Ministry of Health - Therapeutics Section 1994). The production and 

distribution of such leaflets is being examined. The results of this survey indicate that 

provision of medicine information at the time of prescribing or collection of the medicine 

may have a positive effect  on patient compliance. This has been demonstrated with short 

term medicines (Dodds 1986) using information leaflets alone, but further  work needs to 

be done with long-term medicines where the results with leaflets alone have been 

equivocal. When leaflets have been combined with verbal counselling, positive effects  on 

compliance with long-term medicines have been established (Morris & Halperin 1979). 

Medication counselling and information for patients is part of the professional obligations 

of a pharmacist (Pharmaceutical Society of New Zealand 1990). As demonstrated by the 

small percentage of pharmacists providing extra information regularly (34.8%), this is not 

being fully met in New Zealand. This finding is similar to that of a study in Scotland (Krska 

et al. 1995), where only 41% of patients (n=261) reported receiving verbal information from 

their pharmacists. 

The goal of working with the medical profession to ensure that all patients have adequate 

medicine knowledge and monitoring outcomes is a valuable concept and could overcome 

the deficiencies in the provision of medicine information we have seen in this project. This 

is the concept of Pharmaceutical Care (Hepler & Strand 1989) and its introduction into New 

Zealand may provide the means to address the problems of inadequate medicine 

information. A counselling service would also be available to those who preferred  this 

method of receiving medicine information (27.3%). The skills required for effective 

communication need to be emphasised and both pharmacists and prescribers need to 

enhance their skills in this area. A majority of patients would like professional advice with 
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their prescriptions (Hargie et al. 1992). Patients are hesitant to initiate such communication 

and two studies have shown that a number would prefer the pharmacist to be pro-active 

in this regard i.e. 48% (Morrow et al. 1993) and 46% (Williamson et al. 1992). 

The medical profession also needs to be aware of patient needs for medicine information. 

Too often in the past medicines have been taken "because the doctor said so". Physicians 

need to be able to identify those patients who would like more medicine information than 

mere instructions and to discuss the advantages and disadvantages of medicine treatment 

more openly with patients. Since general satisfaction with communication and information 

has been shown to correlate with compliance with medical advice (Ley 1982) then an 

improvement in compliance could be expected. The recent accord in Australia between 

Royal Australian College of General Practitioners and the Pharmaceutical Society of 

Australia suggests a means whereby the two professions may co-operate to enhance 

patient outcomes (Joint Statement 1997). 

The C)BRA'90 Act has mandated pharmacist counselling to all Medicaid patients who have 

a prescription dispensed beginning January 1, 1993. Increased consultation has since 

been adopted by most states to cover all patients receiving prescriptions and has been 

shown to increase patient satisfaction (Schommer 1995). 

A majority of patients (81.6%) felt that if a medicine information service for patients was 

provided that they would use it. A medicine information hotline was chosen by 54.5%, 

which has the advantage of being available outside of normal dispensing or surgery hours. 

Such a service has been piloted in Australia (Allen & Alderman 1995) where 2000 calls 

were received in a 14 hour period (mean 167/hour, range 9-215/hour). This was a co-

operative project, between the professional pharmacist organisations, the Royal Australian 

College of General Practitioners, and the Department of Health, Housing and Community 

Services, and provided a toll-free number. A pre-recorded message indicated the type of 

question that could be posed and a sign-off  message encouraged callers to seek further 

information from appropriate sources. All calls were processed through a central triage 

service and then referred to the appropriate personnel. The service was manned by 

specialist hospital pharmacists, four community pharmacists and two general practitioners. 

While such advice over the telephone may be regarded as less than ideal, clearly the public 

sees a need for such services, and provided there are suitable safeguards regarding the 

quality and scope of these services, the establishment of permanent services such as in 
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UK, USA and the Netherlands may be appropriate. 

4.7.5 Limitations 

The findings in this project are not necessarily applicable in other patient and prescriber 

populations. Because there were insufficient  acceptances from the general practitioners 

it was not possible to randomly select practices, and therefore the practices were self 

selected from the systematic sample invited. The demographics of the non-responding 

practitioners were unknown and therefore no comparisons could be made between those 

who accepted and those who refused. The practices were widely distributed throughout 

the Auckland area, however the patients were predominantly of European origin with few 

Maori and Islander patients. The numbers of patients were small for each medicine, 

therefore restricting the generalisabitity of the opinions of COE and LOE obtained. There 

were insufficient  medicines prescribed for inter-practice comparisons. Prescription pricing 

codes were the only means of determining socioeconomic status and are therefore 

restrictive. Several hospital discharge patients were discharged early, and therefore some 

patients who may have participated were not invited. 

4.8 Conclusions 

Within the above limitations, the following conclusions are made:-

4.8.1 Part A and B: Medicine effectiveness and compliance 

This project has shown that patients and prescribers have similar expectations of the 

category of effectiveness or outcome of treatment of the medicines examined with most 

relating benefits to a specific COE rather than the more general QoL. 

Several factors influenced patient expectations of COE, in particular their previous 

experience with the medicine. 

Both patients and prescribers have overoptimistic expectations of likelihood of effectiveness 

of some medicines with those of the patients significantly higher than those of the 

corresponding prescribers. 

Patient compliance-failure was seen more frequently with short term medicines in younger 

patients with medicines which are newly prescribed. Giving of medicine information at the 
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time of prescribing has a positive effect  on compliance. 

Hospital discharge patients with more severe conditions taking 2 or more medicines were 

more compliant with long-term medicines over a short time period than general practice 

patients. 

4.8.2 Part C: Patient Medicine Information 

The amount of medicine information currently given to patients from both prescribers and 

pharmacists is insufficient. 

Most patients see the prescriber as the preferred source of medicine information with the 

pharmacist as second choice. Prescribers need to be aware that patients require medicine 

information and to improve their communication skills in order to provide this information 

to patients. Pharmacists need to increase public awareness of their role as providers of 

medicine information. Both professions should therefore work together to ensure that 

sufficient  information is given to each patient. 

Written information is preferred by patients as a means of additional medicine information. 

A telephone medicine information service for patients would be used and was regarded as 

important. Such a service should ensure that referral for medical advice to the general 

practitioner or after-hours medical service is given where appropriate. 

4.9 Implications of this Project 

This project has looked at compliance and medicine information and expectations of 

effectiveness over a short period of time. Therefore the findings can only be related to 

short-term compliance and the effect  of medicine information in the short term. 

Supply of information at the time of prescribing and/or dispensing has shown positive 

effects on compliance and therefore needs further investigation in the longer term. 

Most patients have indicated that they require information about how their medicines work 

and how well their medicines work. The effect  that supplying this information may have on 

compliance needs further investigation in a randomised controlled manner. 

Legislation, pending in New Zealand, will mandate provision of medicine information leaflets 

when prescribed medicines are dispensed or administered. The contents of these, how 
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these are supplied, and the effect  that they may have on patient knowledge and compliance 

in the long term needs investigation. Since pharmacists will be involved in this process, 

their role as providers of medicine information and the perception of the public regarding 

this role needs additional study. 

Further work looking at these areas will be undertaken in community pharmacies, providing 

written medicine information including effectiveness information to patients taking medicines 

long-term, looking at the effect  on patient medicine knowledge and compliance (see 

CHAPTER 5). 
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CHAPTER 5 - DOES INFORMATION ON EFFECTIVENESS ALTER COMPLIANCE WITH 

LONG-TERM MEDICINES? 

5.1 Introduction 

The provision of patient medicine information in written form has become the subject of 

much discussion (see 1.3). Several studies have demonstrated that compliance may be 

influenced by patient medicine knowledge and that improved knowledge will improve 

compliance (Myers & Calvert 1984). The proposed introduction of legislation in New 

Zealand making the provision of written medicine information mandatory for health care 

professionals when supplying or administering medicines to patients has demonstrated the 

need for the form, content and method of providing such medicine information to be 

examined and tested in the New Zealand environment (New Zealand Ministry of Health -

Therapeutics Section 1994). This project has been developed to compare the effect  of 

medicine information, with and without effectiveness information, on patient compliance and 

medicine knowledge. The two medicines chosen, beclomethasone and enalapril, represent 

two treatments which may not have immediate physically evident effectiveness when taken 

by the patient. They are both medicines which are taken on a long-term basis and 

therefore compliance can be measured over a period of time. 

5.2 Aims 

1. To compare the influence of three kinds of information on patient compliance with two 

medicines prescribed for long-term use (beclomethasone and enalapril). Information is 

supplied as one of three pamphlets containing: 

a. specific medicine information 

b. specific medicine information plus effectiveness information 

c. general medicine information (control). 

2. To assess the effect  of medicine information on patient knowledge. 

5.3 Methods 

5.3.1 Project type 

This was a double-blind controlled intervention project comparing the effects of two types 

of specific medicine information pamphlets with general medicine information pamphlets 
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on patient compliance and patient medicine knowledge. 

5.3.2 Pamphlets 

5.3.2.1 Development of pamphlets 

All information pamphlets (see APPENDIX XIII A-E) were evaluated for accuracy and 

acceptance by the Department of General Practice. They were tested for readability using 

recognised reading tests (see APPENDIX XIV A&B) and trialled by patients (APPENDIX XIV 

C). Assessment of ease of reading and satisfaction with the information provided, using 

a Likert type scale (Shaw 1966) were included in the patient questionnaires at home visit 

1 and home visit 2. The pamphlets used in the project were written in a similar manner for 

both specific and general information pamphlets. 

5.3.2.2 Testing of pamphlets 

Readability grade 

To ensure that the pamphlets were in a form which was informative but easy to read and 

understand they were tested for readability using the SMOG formula (McLaughlin in 1969) 

which determines the reading grade necessary for comprehension of written material. The 

SMOG test has been used to evaluate medicine information leaflets in the USA (Mallett & 

Spriull 1988) and has shown similar results to the Dale-Chall test (Wagner 1983) which has 

a high predictive reliability, but is more tedious to use. The SMOG test was chosen for its 

convenience and simplicity and all pamphlets met the age group reading standard of 15+ 

years (see Appendix XIVA). 

Readability age 

The most frequently used readability test in New Zealand is the Noun Frequency Method 

(Elley 1975). The pamphlets were also assessed by this method, which has the high 

predictive reliability of the Dale-Chall but is much easier to use. It has been used in 

Australia and the South Pacific to some extent and is regarded as having all the 

requirements of a good readability formula (Wagner 1983). The specific medicine and 

effectiveness information pamphlets for both medicines and the control pamphlet were used 

for the readability testing, and both the beclomethasone and the enalapril pamphlets were 

assessed reading age 14-16 years and the control pamphlet at age 12-14 years (see 

Appendix XIVB). Results of the pilot testing were recorded (APPENDIX XIVC). 
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Patient assessment of readability 

The readability of the pamphlet in the patient population was assessed using a Likert type 

scale (Shaw 1966). This provides an ordinal scale by which the patient may give an 

opinion of the question asked i.e. "How easy was the pamphlet to read ?" Responses are 

scaled and scored from 1 to 5 with 1 being very easy and 5 being very difficult. 

5.3.2.3 Specific Medicine Information 

A: Enalapril 

The information data on the enalapril information sheets was adapted from the information 

pamphlet produced by the Wellington Hospital Pharmacy Department which was developed 

with the help of The National Heart Foundation of New Zealand. 

B: Beclomethasone 

The information on beclomethasone was presented in a format similar to the enalapril 

pamphlet. It was developed from the information contained in the Manufacturer's data sheet 

and patient information leaflet and a pamphlet produced by the Asthma Foundation of New 

Zealand. The beclomethasone pamphlet was submitted to the Asthma Foundation of New 

Zealand and modified at their suggestion. 

5.3.2.4 Medicine and Effectiveness information (COE and LOE) 

A: Enalapril 

Effectiveness information for enalapril was developed from the results of clinical trials in the 

literature (see CHAPTER 4). The category of effectiveness (COE) used for this pamphlet 

was category 1 (deaths prevented). The likelihood of effectiveness (LOE) was 5 

(sometimes effective 1-40%). This was presented in the pamphlet as the number of 

patients needed to be treated for 1 year to prevent one death. 

B: Beclomethasone 

Effectiveness information for beclomethasone was developed from the results of clinical 

trials in the literature (see CHAPTER 4). The category of effectiveness used in this 

pamphlet was category 6 (fewer painful days,or fewer attacks e.g. asthma) and category 

2 (reduction in the number of hospital admissions) (COE2). COE6 was presented as the 

number of people expected to have a reduced number of attacks with a likelihood of 

effectiveness of 2 (quite effective 80-99%). The COE associated with COE2 was 
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expressed in general terms because of the lack of specific information on the LOE in the 

literature. 

5.3.2.5 General Medicine Information 

The general medicine information pamphlet was developed from a pamphlet provided by 

the Pharmaceutical Society of New Zealand (with permission) which was originally 

developed by the South West Thames Valley Regional Health Authority (UK). It gives 

information in general terms about the use and correct storage of medicines. 

5.3.3 Compliance 

5.3.3.1 Compliance Measures 

Compliance has been measured in four ways 

a. As a true/false variable, compliant or compliance failure. 

Compliance has been defined as the patient taking >=90% and <=110 % of the 

prescribed doses (Pullar & Tindall 1989; Rosenvinge et al. 1990). Where patients 

have taken more or less than the written prescription dose on instruction from the 

prescriber, they were classified as compliant. 

b. Percent compliance. 

Number of doses taken was estimated by tablet counting or canister weighing 

(see section 7.3.3.2) 

Number of doses taken 

% = x 100 

Number of Prescribed doses 

c. Compared to the patient's own compliance expectations. 

This was assessed by questionnaire at each visit using the following scale, Always 

(9 or more times out of 10), Usually (6 or more times out of ten) and Sometimes 

(less than 6 times out of ten). Percent Compliance was transformed into these 

categories and compared with the patient's assessment. 

d. Comparison with self-reported compliance scale. 

Four questions (Morisky et al. 1986) which comprised a self-reported medication 

compliance scale were also included in the questionnaire (with permission from the 

publisher and principal author) as a further method of measuring compliance. These 
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questions have been tested and validated as a prediction and assessment tool for 

long-term medicine compliance in two outpatient hypertension clinics but have not 

been validated for other medicines (see APPENDIX XIX). 

5.3.3.2 Measurement of doses taken 

Doses taken was measured by tablet count at home visit 1 and 2. Beclomethasone in 

powder form is available in single dose blisters on a circular diskette for use in a Diskhaler 

inhalation device. Dose count was used to evaluate the amount used in this form. Where 

beclomethasone was used by aerosol, the amount used was calculated by weighing the 

inhalers at the 2 home visits, using a portable electronic balance accurate to 0.1g. The 

amount used was the difference in weight between the two visits, allowing for any empty 

containers which may have been discarded. Dose weights were tested where possible 

using laboratory electronic scales accurate to 0.001 g. These weights were then verified 

using data supplied by the manufacturers (APPENDIX XII). The pocket electronic scales 

used by the investigator were guaranteed accurate to 0.1 g by the manufacturer. This was 

sufficiently accurate for the purpose of verifying usage for 180-360 doses which for one 

type of inhaler represented 15.6g and 31.2g respectively. As the weights of each brand 

varied, each brand of inhaler was pre-tested and dose-weights for the expected usage 

calculated, and verified by the manufacturers (see details in APPENDIX XII). 

5.3.4 Expectations of effectiveness 

Patients were asked to define their expectations of the effectiveness of beclomethasone 

and enalapril at home visit 1 and 2, in terms of the outcome measures discussed in 

CHAPTER 3:-

a. The Category of Effectiveness (COE) 

b. The Likelihood of Effectiveness (LOE) 

5.3.5 Medicine knowledge 

Medicine knowledge was assessed using the criteria set by the United States National 

Council on Patient Information and Education (NCPIE) in conjunction with the FDA (Rogers 

1987). Patients should request this detailed information when receiving a prescription. The 

five questions were divided into ten pieces of information with a possible total score of 10: 
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7. What to avoid 

9. What to do about 

3. How to take 

5. How often to take 

1. Name of medicine 2. Purpose 

4. When to take 

6. For how long 

8. Possible side effects 

10. What to do about missed 

side effects doses 

General information on what to do about missed doses was included in all pamphlets and 

therefore was excluded from the information score making the total possible score 9. 

5.3.6 Demographics 

5.3.6.1 Location of Project 

Community pharmacies in Auckland were chosen as the sampling frame to invite patients 

to participate. This provided the opportunity to test the pamphlets in a setting where 

patients normally collect their medicines and also to examine the feasibility of providing 

written information in a situation closely related to normal every day practice. 

5.3.6.2 Invitation of Pharmacies 

Fifty-six pharmacies in Auckland were invited at random using the Pharmaceutical Society 

mailing list. Every fifth pharmacy was invited to participate (excluding Urgent Pharmacies) 

and acceptances were received from 13 pharmacies. One pharmacy subsequently 

withdrew. Distribution of pharmacies was wide (see FIGURE 5-1), although no 

acceptances were received from the North Shore. After 4 months it became clear that 

recruitment of patients was slower than anticipated and a mailing to the next pharmacy on 

the list was sent with the exclusion of pharmacies close to those already involved (30 

invitations). A further 6 pharmacies joined the project giving a total of 18 pharmacies, 

including one which had acted as a pilot. This method of selection may have introduced 

bias to the study as not all pharmacies were invited. Additionally there may have been a 

volunteer bias as the pharmacists who accepted may have differed in some way from those 

who did not reply. Such bias is difficult  to avoid in a project of this type. It was hoped that 

the blinding of the patient groups to the pharmacist would overcome this to some extent. 

5.3.6.3 Recruitment of patients 

Patients who were 15 years and over and who collected prescriptions for either 

beclomethasone for asthma or enalapril for hypertension from the selected pharmacies 
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were invited to join the project. The lower age limit was chosen to represent a group, 

particularly for beclomethasone, who may not have had access to the education and 

support currently more widely available for young asthmatics. These patients are therefore 

liable to benefit from increased medicine information and provide a sample population 

where changes in compliance or medicine knowledge are more likely to be identified. 

5.3.6.4 Protocol for pharmacists 

Each pharmacy was provided with a separate folder for each medicine. Each folder 

contained the following material (APPENDICES XVI,IX,XVII,XVIII);-

1. The protocol to be followed when enrolling each patient 

2. A copy of the Ethics Committee Approval 

3. A patient name and address sheet (numbered sequentially) 

4. Paperwork for each patient numbered to correspond with the name and address 

sheet in a separate plastic sleeve. 

a. Patient information sheet (see APPENDIX XVI) 

b. Ethics Committee consent form 

c. Questionnaire I (see Appendix XVIII) plus numbered envelope 

d. Sealed envelope containing the pamphlet. 

The pharmacist invited each patient who presented a prescription for beclomethasone for 

asthma or enalapril for hypertension to participate. The information pamphlet was given 

to them to read. If an acceptance was received, the pharmacist then asked the patient to 

complete the consent form. Questionnaire I was given to the patient, and when completed, 

was placed in the sealed numbered envelope. The patient information sheet and pamphlet 

were given to the patient with the medication. The consent form, and Questionnaire I (in 

sealed envelope) were kept by the pharmacist in the sleeve in the folder for collection by 

the investigator. As each new enrolment was made, the list was faxed to the Department 

of Pharmacology Secretary by the pharmacist. The secretary placed the fax in a sealed 

envelope in the investigator's mail-box. All faxes containing any patient information were 

shredded as soon as the original copy was collected. Unallocated patient material was 

returned to the investigator at the conclusion of the study. The participating pharmacists 

were recompensed for their time at the rate of $10 per enrolment. 
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The pharmacists were asked to follow their normal procedure when dispensing the 

prescription and not to go through the pamphlet with the patient, nor to give any more 

verbal information than was their usual practice. Both the pharmacist and the investigator 

were blinded as to which pamphlet was given. 

Each pharmacy was allocated the same number of patients on each medicine in multiples 

of three (i.e. 6,9,12 etc. patients) according to their expectations of the number of 

prescriptions they would receive during the study period. 

5.3.6.5 Socioeconomic status 

Prescription charge coding was used as a measure of socioeconomic status. Prescription 

charges coded as follows (July 1993):-

A1 Eligible for Community Services Card(CSC). Maximum government charge 

$3/item 

A3 Not eligible for CSC. Maximum government charge $15 per item 

Part charges which may arise when a particular brand of medicine is specified, are met by 

the patient and not covered by either code. Persons eligible for the CSC must meet one 

of the following criteria;-

a. receiving one of the New Zealand Support services main types of income support 

b. receiving New Zealand Superannuation and having a low income 

c. receiving a low income and children to care for and support 

d. receiving a low income, no children to care for and support, and being at least 16 years 

of age. 

Citizenship requirements and usual residence in New Zealand are also specified. 

For New Zealand Income Support Service definition of a low income (see APPENDIX XI). 

It is accepted that CSC is not a particularly useful measure of socioeconomic status 

5.3.6.6 Follow-up home visits 

Appointments for follow-up home visits by the investigator were made after five days and 

a baseline audit of the amount of medicine the patient had at that time was made. 

Questionnaire II (see APPENDIX XVIIIB)) was completed at this time. A second home visit 

was made after 3 months and long-term compliance was checked. Questionnaire III 

(APPENDIX XVIIIC) was completed at this visit. 
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5.3.7 Ethics approval and patient confidentiality 

North Health Ethics Committee, Committee B approved the project and granted a further 

1 year extension on request (see APPENDICES IX and X). Approved patient information 

sheets and consent forms were provided to each patient, and patients were free to 

withdraw at any time. Patient confidentiality was maintained by holding one confidential 

master list in the Department of Pharmacology and Clinical Pharmacology, School of 

Medicine. All patients were allocated study numbers and these numbers only were used 

in any computer data records or analysis. 

5.3.8 Analysis 

Statistical analysis was performed using the statistical package SAS/STAT (SAS Institute 

1989). The number of patients compliant in the three pamphlet groups were compared 

using Chi-square. Analysis of variance was used to explore the relationship between 

compliance in the three pamphlet groups and the other variables. Where numbers are 

small, Fisher Exact Test (two-tailed) was used. 

A model of the proportion of patients who showed compliance-failure, was developed using 

logistic regression with the predictor variables of age, gender, ethnicity, number of 

medicines, COE, LOE. The relationship between the medicine information score and 

compliance was assessed to indicate whether a high score was associated with 

compliance. This also provided an estimate of the relative efficacy of the two interventions 

in providing patients with understandable easily remembered information. 

5.4 Results 

5.4.1 Patient population 

5.4.1.1 Patient Enrolment 

Two hundred and twelve patients were enrolled into the project from May 1994 to May 

1995 with follow up home visits continuing until August 1995. One patient asked to be 

excluded from all records. Three patients on nasal beclomethasone were enrolled in error 

and were therefore excluded leaving a total of 208. Withdrawals were documented with 

final numbers as shown in Table 7-1. Refusal rate could only be approximated as not all 

pharmacists provided refusal figures. Of the 16/21 who did, the mean refusal rate was 4.3 

per pharmacist. If extrapolated across the 21 pharmacists involved, this would add a further 

99 patients suggesting a total of 311. This suggests an acceptance rate of 68.2% (212). 
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FIGURE 5-1 
Location of Pharmacies 
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TABLE 5-1 

Patient Enrolment 

MEDICINE Beclomethasone Enalapril Both Medicines 

Enrolled 104 108 212 

Changed mind 1 1 

Beclomethasone 

(Nasal Excluded) 

3 3 

Total 100 108 208 

Total Withdrawals 6 10 16 

Visit 1-Visit 2 4 6 106 

Visit 2-Visit 3 2 4 6 

Completed Study 94 98 192 

5.4.1.2 Reasons for withdrawal 

Overall withdrawal rate was 16/208 (7.7%). Reasons for withdrawal are shown in TABLE 

5-2. One enalapril patient died between home visit 1 and 2 although the cause of death 

was not able to be ascertained. Most withdrawals were due to unavoidable circumstances 

with three only for personal reasons. 

TABLE 5-2 

Reasons for Withdrawal 

Beclomethasone n Enalapril n 

Visit 1-2 Mother died 1 Personal reasons 2 

Father had CVA 1 Did not want home visit 1 

Unable to contact 2 Unwell 1 

Severe side effects 1 

Moved to Wanganui 1 

Visit 2-3 Stopped Taking 1 Died 1 

Moved (no forwarding 

address) 

1 Admitted to hospital 1 

Moved to West Australia 1 

Medication stopped 1 

Total 6 Total 10 
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5.4.1.3 Geographic distribution and ethnicity 

Patient numbers were similar for each area of Auckland (see Table 5-3). Patients' home 

locations were widely dispersed throughout within those areas. There were no enrolments 

from the North Shore area. 

TABLE 5-3 

Geographic Distribution and Ethnicity of Patients 

Area (Initial enrolment) n(%) Ethnicity (Home visit 2) n(%) 

Central Auckland 50 (23.6) Asian 1 ( 0.5) 

East 42 (19.8) European 171 (89.1) 

South 54 (25.5) Indian 2(1.1) 

West 66 (31.1) Maori 11 (5.7) 

Pacific Island 7 ( 3.7) 

Total 212 (100) 192 (100) 

5.4.1.4 Socioeconomic status 

Socioeconomic status was established by the patient's entitlement to the Community 

Services card (see 5.3.6.5). There were equivalent numbers of patients in each 

socioeconomic group as defined, for each medicine. 

5.4.2 Comparability of medicine use by patients 

5.4.2.1 Gender 

There were almost equal numbers of males and females for each medicine and the 

proportion remained constant over the three visits. Four females and 2 males withdrew 

from the beclomethasone group and 6 females and 4 males from the enalapril group. 

5.4.2.2 Age 

Age distribution was significantly different  (p=0.0001) between the medicines with the mean 

age for beclomethasone being 17.3 years less than enalapril patients. Most (96.9%) of 

enalapril patients who completed the project were age 40 or over, while the 

beclomethasone patients were more evenly distributed across all age groups. Withdrawals 

were evenly distributed across the age groups with no significant change in the mean age 

of those who completed the project. The mean age was 43.7 years (SD 18.25) for 

beclomethasone and 60.95 years (SD 12.5) for enalapril. 
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5.4.2.3 Total number of medicines taken 

The total number of medicines taken by each patient differed significantly between each 

medicine (see TABLE 5-4) for those taking one (Fisher Exact Test p=0.0002) or two (Fisher 

Exact Test p=0.004) medicines. There was no significant difference in the numbers taking 

three or more medicines between the two medicines. 

TABLE 5-4 

Number of Medicines Taken by Each Patient 

Number of Medicines Beclomethasone n(%) Enalapril n(%) Both Medicines n(%) 

<2* 2(2.1) 18 (18.4) 20 (10.4) 

2# 43 (45.7) 25 (25.5) 68 (35.4) 

3-4 37 (39.4) 36 (36.7) 73 (38.0) 

>=5 12 (12.8) 19 (19.4) 31 (16.1) 

Mean (SE) 3.03 (1.77) 3.00 (1.39) 3.12 (1.78) 

Fisher Exact *p=0.0002 Chi-square #p=U.004 

5.4.2.4 Length of time taking medicines (years) 

Six (6.6%) beclomethasone prescriptions were first prescriptions and 1(1.1%) enalapril 

prescriptions. These are included in the <1 year group. All other prescriptions were repeat 

prescriptions. Several patients were unsure about the length of their treatment and 

therefore the times as shown in TABLE 5-5 are indicative and not precise measures. 

TABLE 5-5 

Length of Time Taking Beclomethasone/Enalapril 

Length of time taken (years) Beclomethasone n(%) Enalapril n(%) Both Medicines n(%) 

<1 year 15 (16.0) 15 (15.3) 30 (15.7) 

1-2.9 years 22 (23.7) 24 (24.5) 46 (24.1) 

3-4.9 years 24 (25.8) 25 (25.5) 49 (25.7) 

5-6.9 years 10 (10.8) 12 (12.2) 22 (11.5) 

>=7 years 22 (23.7) 22 (22.5) 44 (23.0) 

Mean (SD) 5.00 (5.36) 4.33 (3.60) 4.66 (4.65) 

5.4.2.5 Home visits 

The first home visit was arranged at a convenient time for the patient. In most cases this 

was 8-12 days, 5 days being the expected minimum. Some patients took holidays after 

enrolment, resulting in a delay of 2-3 weeks (see TABLE 5-6). The beclomethasone 

patients were more difficult  to contact as they were a younger more mobile group. 
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TABLE 5-

Number of Days Between Home Visits 

Medicine Pharmacy - Home visit 1 

Mean (SD) 

Home visit 1 - Home visit 2 

Mean (SD) 

Beclomethasone 13.6 (6.97) 101.5 (14.66) 

Enalapril 12.00 (4.81) 98.1 (10.03) 

Both 12.75 (6.00) 99.8 (12.6) 

5.4.3 Pamphlets 

5.4.3.1 Allocation of pamphlets 

Pamphlets were randomly distributed amongst the pharmacists after stratification by 

pamphlet type and medicine type. This provided an even distribution of the pamphlets (see 

TABLE 5-7), with no significant difference in the number of patients with each pamphlet at 

each visit for beclomethasone (Chi-square, p=0.99) or enalapril (Chi-square p=1.00). 

TABLE 5-7 

Distribution of Pamphlets 

Beclomethasone n(%) Enalapril n(%) 

Pamphlet Pharmacy Home 

Visit 1 

Home 

Visit 2 

Pharmacy Home 

Visit 1 

Home Visit 

2 

1 .Medicine information 33 (32.7) 30 (31.3) 29 (30.9) 35 (32.7) 34 (33.3) 34 (34.7) 

2. Medicine & effectiveness 34 (33.7) 33 (34.3) 33 (35.1) 35 (32.7) 32 (31.4) 30 (30.6) 

3. Control 34 (33.7) 33 (34.4) 32 (34.0) 37 (34.6) 36 (35.3) 34 (34.7) 

Total at each visit 101 96 94 107 102 98 

5.4.3.2 Distribution of pamphlets between genders 

There were 98 female and 94 males in the study group. There was a significant difference 

in the distribution of the three pamphlet types between genders (Chi-square p= 0.013) with 

65.1% of those allocated pamphlet 1 (medicine information) being female and 60.6% of 

those allocated pamphlet 3 (control) being males (see TABLE 5-8). Pamphlet 2, (medicine 

and effectiveness information) was equally divided between the two. The overall frequency 

of the genders was not significantly different. 

194 



TABLE 5-

Distribution of Pamphlets among Genders 

Pamphlet Female n(%) Male n(%) Total n(%) 

1. Medicine information 41 (65.1) 22 (34.9) 63 (32.8) 

2. Medicine & Effectiveness 31 (49.2) 32 (50.8) 63 (32.8) 

3. Control 26 (39.4) 40 (60.6) 66 (34.4) 

Total 98 (51.0) 94 (49.0) 192 (100) 

5.4.3.3 Distribution of pamphlets among age-groups 

Patients were divided into five age categories. There was no significant difference in the 

distribution of the three pamphlets amongst age (Kruskall-Wallis p=0.36) or age-groups 

when both medicines were looked at together (Chi-square p=0.494). When the two 

medicines were compared, significantly more beclomethasone patients in the two lowest 

age categories (p<0.05) received a pamphlet than enalapril patients, with the exception of 

the medicine & effectiveness pamphlet. All pamphlets were evenly distributed amongst the 

40-55 age group between the medicines. Significantly more enalapril patients (Fisher exact 

p<0.01) received either the medicine information or medicine & effectiveness information 

pamphlets in the 55-69 age-group (see TABLE 5-9). 

TABLE 5-9 

Distribution of Pamphlets amongst Age-groups 

Age group Medicine information n(%) Medicine & effectiveness  n(%) Control n(%) 

Beclomethasone Enalapril Beclomethasone Enalapril Beclomethasone Enalapril 

<25 5 (17.2)* 0(0) 4(12.1) 0 ( 0 ) 5 (15.6)* 0(0) 

25-<40 8 (27.6)* 2 (5.9) 13 (39.4)# 1 ( 3.3) 7 (21,9)# 0(0) 

40-<55 9 (31.1) 14 (41.2) 9 (27.3) 6 (20.0) 8 (25.0) 11 (32.4) 

55-<70 2 ( 6.9) 12 (35.3)* 4(12.1) 13 (43.4)# 8 (25.0) 12 (35.3) 

>70 5(17.2) 6 (17.6) 3(9.1) 10 (33.3)* 4 (12.5) 11 (32.3) 

Total 29 34 33 30 32 34 

* Fisher Exact p<0.05 #Fisher Exact p<0.01 

5.4.3.4 Distribution of pamphlets among socioeconomic groups 

Pamphlets for each medicine were evenly distributed between those who had CSC cards 

and those who did not qualify. 
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5.4.4 Patient Compliance 

5.4.4.1 Compliance examined as a true/false variable. 

Compliance was measured as true/false, compliant and compliance-failure as defined in 

section 5.3.3.1. Compliance was unavailable for one beclomethasone patient's Becodisks 

as some had been loaned to a relative. It was not possible to determine the amount lent 

nor the amount returned accurately. There was a highly significant difference in the 

proportion of compliant patients between the two medicines (see TABLE 5-10) with 

significantly more enalapril patients compliant than beclomethasone patients 0^=18.01 

p=0.0001). 

Beclomethasone patients are often instructed to adjust the number and frequency of doses 

in an exacerbation of asthma. These patients were identified and if this was the case, then 

they were included in the compliant group for analysis. Two enalapril patients who took 

>110% in error, were regarded as compliance failures. Of those who took <90%, 61.1% 

were beclomethasone patients and 38.9% enalapril patients. 

TABLE 5-10 

The Number of Compliant Patients as Defined. 

Compliance (% doses taken) Beclomethasone n(%) Enalapril n(%) Both Medicines n(%) 

Compliant (>=90% - <=110%) 48 (51.6) 79 (80.6) 127 (66.5) 

Compliance-failure (>110% or <90%) 45 (48.4) 19 (19.4) 64 (33.5) 

Total 93* 98 191 

" Compliance not able to be determined for one patient. 

Logistic regression was used to establish which of the patient-specific variables may have 

had an effect  on compliance (see TABLE 5-11). Age, gender, socioeconomic status 

(prescription group), number of medicines and length of time the medicines were taken 

were included in the model. Age (p=0.002) and gender (p=0.028) were significant 

predictors for both medicines. This was confirmed using the Kruskall-Wallis test which 

showed age had a significant effect  for both medicines (p=0.003) with the more non-

compliant patients in the younger males group. When the medicines were considered 

separately, there was no significant predictor for compliance for enalapril. For 

beclomethasone, the number of medicines (p=0.015) and the gender (p=0.036) were 

indicated as predictors with more males taking one or two medicines showing compliance-

failure. 
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Univariate analyses were performed on these variables to test their effect  on compliance 

true/false with either medicine or both medicines together (see TABLE 5-11). The length 

of time the medicines had been taken was significant for both medicines, the highest 

proportion of non-compliant patients seen in those who had taken their medicines for 5-6.9 

years. This also showed a trend with enalapril but not for beclomethasone. 

TABLE 5-11 

The Relationship of Patient Specific Variables to Compliance 

Variable Test Beclomethasone Enalapril Both 

Age group Fisher Exact NS p=0.932 NS p=0.165 NS p=0.075 

Gender Chi-square 3.873 p=0.049* 0.126 p=0.723 2.847 p=0.092 

Prescription code Chi-square 0.938 p=0.33 1.896 p=0.169 3.196 p=0.077 

No. of medicines Fisher exact p=0.044* NS p=0.969 NS p=0.067 

Time medicines taken Fisher Exact NS p=0.367 NS p=0.052 p=0.047* 

•p<0.0b 

Compliance profiles for each medicine were examined in relation to pamphlet type (see 

TABLE 5-12). There was no significant difference.  There was no significant difference in 

the proportion of compliant patients between the pamphlets for each of the medicines 

considered separately and the difference between the two medicines was uniform (see 

FIGURE 5-3). 

TABLE 5-12 

The Frequency of Compliance amongst Pamphlet Types 

Compliance (% doses 

taken) 

Medicine Information 

n(%) 

Medicine & Effectiveness 

n(%) 

Control 

n(%) 

Beclomethas 

one 

Enalapril Beclomethas 

one 

Enalapril Beclomethas 

one 

Enalapril 

Compliant 

(>=90% - <=110%) 

13 (46.4) 27 (79.4) 17 (51.5) 25 (83.3) 18 (56.3) 27 (79.4) 

Compliance-failure (>110% 

or <90%) 

15 (53.6) 7 (20.6) 16 (48.5) 5 (16.7) 14 (43.7) 7 (20.6) 

Total 28 34 33 30 32 34 

Logistic regression was used to identify the variables associated with the pamphlets 

which may have had an effect  on compliance true/false (see TABLE 5-13). The pamphlets 

per se did not have an effect  on compliance, although ease of reading in particular was a 

predictor for compliance for both medicines (p=0.016) and for enalapril (p=0.013) but not 
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for beclomethasone. These variables were then examined individually. 

TABLE 5-13 

The Relationship of Pamphlet Associated Variables to Compliance 

Variable Test Beclomethasone Enalapril Both 

Pamphlet type Chi-square 0.577 p=0.749 0.205 p=0.903 0.194 p=0.908 

Readability Fisher Exact NS p=0.333 p=0.030* p=0.009* 

Satisfaction Fisher Exact NS p=0.008* p=0.199 p=0.017* 

Kept pamphlet Chi-square 0.108 p=0.748 1.906 p=0.167 0.972 p=0.324 

*p<0.05 

There was a relationship between satisfaction with the information in the pamphlet and 

compliance, with significantly more patients who were very satisfied compliant with both 

medicines (Fisher Exact Test p=0.017). This was true also for the beclomethasone patients 

(Fisher Exact p=0.008) but not for the enalapril patients (Fisher Exact Test p=0.17). 

Looking at the effect  on compliance/compliance-failure of the pamphlets and gender, 

significantly more males taking enalapril who received the control pamphlet demonstrated 

compliance failure (p=0.029). A similar trend was shown with beclomethasone although 

this failed to reach significance (p=0.075). A model for both medicines looking at this 

interaction failed to reach significance (p=0.057). Neither the pamphlet (p=0.90), nor the 

gender (p=0.08) individually had a significant effect  on compliance of both medicines, but 

the interaction between the pamphlet and the gender combined was significant (p=0.027). 

5.4.4.2 Percent Compliance 

Percent compliance differed widely between the medicines with significantly more 

beclomethasone patients (p=0.005) being outside the compliance percentage criteria of 90-

110% (see FIGURE 5-8). Eighty-four percent of those who took >110% and 61.1% of 

those who took <90% were beclomethasone patients. 

Age was identified as a significant predictor (p=0.0005) of percent doses taken, younger 

patients showing wider variation (see FIGURE 5-8). Because the pamphlets were given 

to patients over a wide range of ages, analysis of co-variance (ANCOVA) was used to 

adjust for the influence of age on percent doses taken. For both medicines, percent of 

doses taken by patients was not significantly different  between the three pamphlets 
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(p=0.42): neither for beclomethasone (p=0.67) nor enalapril (p=0.35). Age was a significant 

factor for beclomethasone (p=0.03), but not for enalapril (p=0.28). 

There was a significant difference in compliance between the two medicines with enalapril 

patients more compliant than beclomethasone patients (p=0.002). There was no significant 

difference in the percent doses taken between the three pamphlet groups. 

The level of satisfaction with the information in the pamphlet had a significant effect  on the 

percent of doses taken (p=0.0062) irrespective of the pamphlet received. This effect  was 

seen looking at both medicines, but not for each medicine individually. 

5.4.4.3 Patient expectations of compliance 

The expected percent of doses taken at home visit 2 was used in the analysis (see TABLE 

5-14). Patient expectations and the percentage doses taken in the three groups for both 

medicines differed significantly (Fisher Exact p=0.003). This was affected by the enalapril 

results where all patients expected to be fully compliant and only 81.6% were: the 

significant differences being in the always  group (Fisher Exact p<0.0001) and usually  group 

(Fisher Exact p<0.0001). The results for beclomethasone were not significant in these 

groups (Fisher Exact p=0.2 and p=0.89 respectively). Those patients who were over-

compliant (i.e.<110%) were not separated in this analysis but are shown in TABLE 5-14. 

Beclomethasone patients had more accurate perceptions of their medicine taking behaviour 

than enalapril patients. 

TABLE 5-14 

Comparison of Patient Expectations of Compliance and Measured Compliance 

Beclomethasone n(%) Enalapril n(%) Both Medicines n(%) 

Expected Measured Expected Measured Expected Measured 

Always (>=90%) 69 (73.4) 59 (63.5) 98 (100) 80 (81.6) 167 (87.0) 139 (72.8) 

(includes  >110%) 17 (18.3) 2 (2.0) 19 (9.9) 

Usually (<90>=60%) 20 (21.3) 26 (27.9) 0(0) 17 (17.4) 20 (10.4) 43 (22.5) 

(includes  >110%) 4 (4.3) 4(2.1) 

Sometimes (<60%) 5 ( 5.3) 8 ( 8.6) 0(0) 1 (1.0) 10 (2.6) 9 (4.7) 

Total 94 93* 98 98 192 191* 

* Measured compliance not available for 1 patient 
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5.4.4.4 Comparison with self-reported measure 

Self-reported measure of medication adherence questions (Morisky et al. 1986) were used 

as a predictor measure of compliance (see questions L,M,N,P, Questionnaire II, APPENDIX 

XVIIIB). The number of questions which received a "yes" answer were recorded as the 

scale in TABLE 5-15. An association was seen between a low predicted compliance scale 

and measured compliance for enalapril (r=-0.273, p<0.01) although not for beclomethasone 

(r=-0.19, p=0.07). This scale value was transformed into a medication adherence index : 

scale OHigh, scale 1-2 = Medium, and scale 3-4 = Low. Questions L,M,N,P, 

(Questionnaire III, APPENDIX XVIIIC), were assessed similarly, as a validator of 

compliance. An association was seen between low score on the scale and compliance for 

enalapril (r=-0.3, p<0.01), suggesting validation of the patients predicted compliance, but 

not for beclomethasone (r=-0.18, p=0.09). The correlation between the index and the 

percentage of compliant patients in each index group is shown in FIGURE A-1 (p301a). 

Because of the high number in the medium group, the validity of this measure as a 

predictor/validator may be in question. Therefore the correlation of the scale itself has also 

been plotted (FIGURE A-1,p 301a). 
TABLE 5-15 

Results of Morisky Scale Question Score 

Morisky 

Scale 

Prediction Verification 

Morisky 

Scale 
Beclomethasone n(%) Enalapril n(%) Beclomethasone n(%) Enalapril n(%) Morisky 

Scale 

Compliant Non 

compliant 

Compliant Non 

compliant 

Compliant Non-

compliant 

Compliant Non-

compliant 

0 21 (67.7) 10 (32.3) 55 (87.3) 8 (12.7) 18 (56.3) 14 (43.7) 56 (88.9) 3(11.1) 

1 16 (51.6) 15 (48.4) 20 (76.9) 6 (23.1) 18 (64.3) 10 (35.7) 20 (69.0) 9 (31.0) 

2 4 (22.2) 14 (77.8) 3 (37.5) 5 (62.5) 7 (38.9) 11 (61.1) 3 (50.0) 3(50.0) 

3 6 (50.0) 6(50.0) 1 (100.0) 0 4 (30.8) 9 (69.2) 0(0) 0(0) 

4 1(100) 0 0 0 1 (50.0) 1 (50.0) 0(0) 0(0) 

5.4.5 Expectations of effectiveness 

5.4.5.1 Category of effectiveness(COE) 

Opinions of COE were found to change slightly over time but these changes were not 

statistically significant. COE has been tabulated as that reported at home visit 1 in relation 

to the pamphlets given (see TABLE 5-16). One enalapril patient was unwilling to express 

an opinion of COE. The pamphlet did not affect  the opinion of COE. 
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Patient assessment of COE did not affect  compliance for either medicine or for both 

medicines considered together. The pamphlet received had no effect  on the COE chosen, 

(see TABLE 5-16). 
TABLE 5-16 

Category of Effectiveness (COE) in Relation to Each Pamphlet 

Category of effectiveness 

(COE) 

Beclomethasone n (%) Enalapril n(%) Category of effectiveness 

(COE) 

Medicine 

Information 

Medicine & 

effectiveness 

Control Medicine 

information 

Medicine & 

effectiveness 

Control 

1. Longer life expectancy 2 (6.7) 4(12.1) 6 (18.2) 24 (70.6) 20 (62.5) 26 (74.2) 

2. Fewer hospital admissions 5 (16.7) 1 ( 3.0) 3(9.1) 2 (5.9) 1 (3.1) 1 ( 2.9) 

3. Fewer days in hospital 0 0 0 0 1 (3.1) 0 

4. Fewer GP/OP visits 3 (10.0) 2(6.1) 2(6.1) 1 (2.9) 4(12.5) 0 

5. Fewer Days off 1 ( 3.3) 2(6.1) 2(6.1) 0 0 1 (2.9) 

6. Fewer attacks e.g.asthma 7 (23.3) 14 (42.4) 10 (30.3) 0 0 0 

7. Improvement in some 

other QoL 

12 (40.0) 10 (30.3) 10 (30.3) 7 (20.6) 6 (18.8) 7 (20.0) 

Total 30 33 33 34 32 35 

Mean COE 

(SD) 

5.17 

(0.79) 

5.39 

(1.97) 

4.85 

(2.33) 

2.38 

(2.45) 

2.59 

(2.38) 

2.34 

(2.46) 

Sixty-five percent of beclomethasone patients saw beclomethasone as either preventing 

asthma attacks or improving their quality of life with 12.5% perceiving it as having the 

potential to prolong life. In contrast, 69.3% of all enalapril patients saw enalapril as 

providing longer life-expectancy and although the percentage in the effectiveness pamphlet 

group was lower, it was not significantly so. The difference between the medicines is to 

be expected. 

Age was a significant factor in the COE chosen (Chi-sq p=<0.0001) when both medicines 

were examined. Most patients choosing COE1 (longer life expectancy) were in the age-

group >=40 years. Patients choosing COE2 (fewer hospital admissions) and COE 

7(lmproved QOL) were more evenly distributed across the age-groups. 

5.4.5.2 Likelihood of effectiveness(LOE) 

After defining the category of effectiveness,  patients were asked how effective they 
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expected their medicine to be using the scale as defined in Chapter 3. Results are 

tabulated in terms of the pamphlet given and opinions at home visit 1 (see TABLE 5-17). 

Two enalapril patients (2.0%) were unwilling to give an opinion on LOE at home visit 1. 

TABLE 5-17 

Likelihood of Effectiveness (LOE) in Relation to Each Pamphlet 

Likelihood of effectiveness 

(LOE) 

Beclomethasone n (%) Enalapril n (%) Likelihood of effectiveness 

(LOE) 

Medicine 

information 

Medicine & 

effectiveness 

Control Medicine 

information 

Medicine & 

effectiveness 

Control 

1. Always (100%) 8 (26.7) 16 (48.5) 14 (42.2) 20 (60.6) 25 (78.1) 23 (65.7) 

2,Quite (80%-99%) 15 (50) 11 (33.3) 9 (27.3) 12 (36.4) 3 ( 9.4) 11 (31.4) 

3. Usually (60-79%) 6 (20) 1 ( 3.0) 6 (18.2) 1 ( 3.0) 3 ( 9.4) 1 (29) 

4.Effective  (40-59%) 1 (3.3) 2(6.1) 1 (3.0) 0 0 0 

5.Sometimes (1-39%) 0 2(6.1) 3(9.1) 0 1 (3.1) 0 

6.Seldom (>0-0.99%) 0 1 ( 3.0) 0 0 0 0 

7.Never (0%) 0 0 0 0 0 0 

Total 30 33 33 33 32 35 

Mean (SD) 2.00 (0.79) 1.97 (1.36) 2.1 (1.23) 1.42 (0.56) 1.41 (0.91) 1.37 (0.55) 

The pamphlets had no significant effect  on the LOE chosen for each medicine. There was 

a difference in the LOE chosen between the medicines with significantly more enalapril 

patients expecting 100% effectiveness (p=0.001). 

A significant association was shown between age and the LOE chosen (Chi-sq p=0.033). 

The older age-group patients (>40 years) had significantly higher expectations than those 

<40. Only 27(14.3%) of patients expected <80% efficacy of the medicines, with 58.2% 

expecting 100% efficacy. 

A significant association between the LOE chosen and compliance for both medicines 

(p=0.007), and for beclomethasone (p=0.017) was seen but not for enalapril (p=0.94). More 

of those with higher expectations were compliant. 
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5.4.6 The Medicine Information Pamphlets 

5.4.6.1 Effect  on Medicine knowledge 

Knowledge at each visit was tabulated with respect to each pamphlet and each medicine. 

Kruskall Wallis test was used to compare differences in knowledge between the three 

pamphlets at Home Visit 1. The Wilcoxon two sample test was used to establish 

differences in knowledge between the visits. 

For Both Medicines 

There was a significant difference in knowledge between the pamphlets (p=0.041) at home 

visit 1. Using a Wilcoxon two sample test, knowledge had increased from baseline for all 

pamphlets; medicine information (p=0.0001) effectiveness information (p=0.0001) and 

control pamphlet (p=0.02). 

There was however a significantly greater increase in knowledge at home visit 1 between 

both intervention pamphlets and the control: medicine information (p=0.04) and 

effectiveness information (p=0.02). These differences remained significant at home visit 2 

i.e after 3 months (p=0.02 and p=0.03 respectively) 
TABLE 5-18 

Effect  of Each Pamphlet on Knowledge - Both Medicines 

Visit Medicine 

Information 

Mean (SE) 

N Medicine & 

effectiveness 

Mean (SE) 

N Control 

Mean (SE) 

N 

1. Pharmacy 5.67 (0.19) 68 5.80 (0.14) 69 5.70 (0.17) 71 

2. Home visit 1 6.72 (0.17) 64 6.68 (0.13) 64 6.28 (0.10) 69 

3. Home visit 2 6.92 (0.13) 63 6.98 (0.15) 63 6.53 (0.10) 66 

Beclomethasone 

There was no significant difference in knowledge between the pamphlets at home visit 1 

(p=0.08). Both the medicine information and effectiveness information pamphlets 

significantly increased baseline knowledge by 30% (p=0.0001) and 18.1% (p=0.0006) 

respectively (see TABLE-5-19). Knowledge increased by 9.3% with the control pamphlet 

(p=0.23). There was a significant difference in medicine knowledge at home visit 1 (11.9%) 

between the medicine information pamphlet and the control pamphlet (p=0.04) but the 

difference in knowledge between the effectiveness information pamphlet and the control 

pamphlet (6.7%) was not significant (p=0.13). 
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TABLE 5-19 

Effect  of Each Pamphlet on Knowledge - Beclomethasone 

Visit Medicine 

Information 

Mean (SE) 

N Medicine & 

Effectiveness 

Mean (SE) 

N Control 

Mean (SE) 

N 

1. Pharmacy 5.36 (0.27) 33 5.63 (0.20) 34 5.65 (0.30) 34 

2. Home visit 1 6. 97 (0.20) 30 6.65 (0.2) 33 6.23 (0.18) 33 

3. Home visit 2 6.88 (0.20) 29 6.98 (0.20) 33 6.78 (0.13) 32 

Enalapril 

There was no significant difference in medicine knowledge between those who received the 

different  pamphlets at home visit 1 (p=0.30), although knowledge was significantly better 

with both information pamphlets than control (p=0.01) at home visit two (see TABLE 5-20). 

The increase in baseline knowledge (9.2%) at home visit 1 for the medicine information 

pamphlet was not significant (p=0.1). There were however a significant increases in 

medicine knowledge (13.6%) shown by those who received the effectiveness information 

pamphlet (p=0.007) and the control pamphlet of 9.7% (p=0.02). The differences in 

medicine knowledge at home visit 1 between the two information pamphlets and the 

control pamphlet were not significant (see FIGURE 5-7). 

TABLE 5-20 

Effect  of Each Pamphlet on Knowledge - Enalapril 

Visit Medicine 

Information 

Mean (SE) 

N Medicine & 

Effectiveness 

Mean (SE) 

N Control 

Mean (SE) 

N 

1. Pharmacy 5.95 (0.28) 35 5.90 (0.20) 35 5.76 (0.16) 37 

2. Home visit 1 6.50 (0.27) 34 6.70 (0.17) 32 6.32 (0.11) 36 

3. Home visit 2 6.95 (0.17) 34 6.96 (0.23) 30 6 .29 (0.14) 34 
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5.4.6.2 Specific information remembered 

Each piece of specific information given to patients at any time in the past was recorded 

at the pharmacy (baseline) and at home visit 1 (after receiving the pamphlet) i.e. given (see 

TABLE 5-21). 

TABLE 5-21 

Knowledge of Specific Information (Both Medicines) 

at the Pharmacy and Home Visit 1 

Medicine Information 

Pharmacy (n=208) Home visit 1(n=198) 

Medicine Information Given Correct Given Correct 

Medicine name 204 (98.1%) 190 (91.3%) 196 (99.0%) 193 (97.5%) 

Purpose a. condition 

b. action 

202 (97.1%) 188 (90.4%) 

86 (41.3%) 

197 (99.5%) 189 (95.4%) 

93 (47.0%) 

Dose 

(Enalapril only) Strength 

197 (94.7%) 170 (81.7%) 

57 (52.8%) 

197 (99.5%) 193 (97.5%) 

51 (52.0%) 

How to take 171 (82.2%) 129 (62.0%) 184 (92.9%) 167 (84.3%) 

When to take 204 (98.1%) 190 (91.3%) 197 (99.5%) 194 (98.0%) 

For how long 200 (96.2%) 192 (92.3%) 195 (98.5%) 192 (97.0%) 

What to avoid a. because of medicine 

and/or b. because of condition 

81 (38.9%) 65 (31.3%) 67 (33.8%) 59 (29.8%) 

Possible side effects 49 (23.6%) 26 (12.5%) 89 (44.9%) 75 (37.9%) 

What to do about side effects 37 (17.8%) 25 (12.0%) 61 (30.8%) 54 (27.2%) 

What to do about missed doses 67 (32.2%) 49 (23.6%) 118 (59.6%) 107 (51.4%) 

The pieces of information remembered were also recorded i.e. correct.  These were scored 

with a possible total of 9 excluding the "missed dose" information which was included in the 

control pamphlet. Knowledge of the strength of enalapril was recorded but not included in 

the score. Only 52% of enalapril patients, knew the strength of their tablets. 

5.4.6.3 Ease of reading 

More than 90% of patients found the pamphlets easy or very easy to read. This did not 

differ  between the three pamphlets for either medicine. Ease of reading had no effect  on 

compliance true or false for either medicine. 

5.4.6.4 Satisfaction 

Satisfaction with the information contained in the pamphlets was assessed at home visit 
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1 using a Likert type scale (see FIGURE 5-8). Significantly more beclomethasone patients 

were very satisfied with the medicine and effectiveness pamphlet (Fisher Exact p=0. 002) 

than the medicine information or control pamphlets. This was not seen with the enalapril 

patients (Fisher Exact p=0.652). Significantly more patients who were very satisfied with 

the information, kept the pamphlet (Fisher Exact p=0.036). Significantly more 

beclomethasone patients who were very satisfied with the pamphlet were compliant (Fisher 

Exact p=0.008), although this effect  was not seen with the enalapril patients (Fisher Exact 

p=0.199). 

5.4.6.5 Kept pamphlet for future reference 

At home visit 2, 57% of patients had kept the pamphlet (see TABLE 5-22). There was no 

significant difference in the number of enalapril patients who kept either of the information 

pamphlets or the control pamphlets. More beclomethasone patients (63.6%) kept the 

effectiveness pamphlet compared with 37.5% of control patients (Chi-square p=0.035) but 

there was no difference between the medicine information pamphlet (55.2%) and the 

control pamphlet (37.5%). More patients kept the two information pamphlets overall (61.9%) 

than the control pamphlets (Chi-square p=0.047). 

TABLE 5-22 

Kept Pamphlet for Future Reference 

Pamphlet 

Beclomethasone n (%) Enalapril n (%) Both Medicines n (%) 

Pamphlet Kept Not Kept Kept Not kept Kept Not Kept 

1. Medicine Information 16 (55.2) 13 (44.8) 22 (64.7) 12 (35.3) 38 (60.3) 25 (39.7) 

2. Medicine & effectiveness 21 (63.6) 12 (36.4) 19 (63.3) 11 (36.7) 40 (63.5) 23 (36.5) 

3. Control 12 (37.5) 20 (62.5) 19 (37.5) 15 (62.5) 31 (47.0) 35 (53.0) 

5.4.7 Interaction with the pharmacist 

Frequency of patients discussing their medicines with the pharmacist, and the ease or 

difficulty they found in talking to the pharmacist were examined using a Likert type scale. 

Few patients always or usually talk to their pharmacist about their medicines. Most do 

occasionally, although 14.3% of all patients never do. This was particularly evident with the 

enalapril patients. Despite this, most patients (79.1%) find the pharmacist easy or very 

easy to talk to. 
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5.5 Discussion 

This investigation has examined the effect  of providing written effectiveness information 

to patients about two long-term medicines, on patient compliance and medicine knowledge. 

Compliance-failure for long-term medicine treatment as been found to be approximately 

50% (Sackett & Snow 1979, Haynes et al. 1996). Selection of these two medicines was 

therefore considered appropriate to test the effect  of the information pamphlets. These 

medicines were chosen because as well as long term use, their effectiveness is not 

immediately apparent to the patient, and therefore compliance-failure is not readily 

noticeable. Beclomethasone has a high likelihood of effectiveness,  LOE2, in reducing the 

frequency of asthma attacks (4.3.4). In contrast, enalapril has an effectiveness of LOE3 

in reducing blood pressure, but a low effectiveness LOE5-LOE6 in increasing life 

expectancy depending on the severity of the hypertension (4.3.8.2). Specific information 

about effectiveness such as the LOE has not previously been given to patients, and the 

effect  it may have on both compliance and medicine knowledge is unknown. 

Previous work has suggested that prescribers' expectations of LOE may be higher than can 

be substantiated in the literature (CHAPTER 2). It has been shown that corresponding 

expectations of COE (CHAPTER 4) of prescribers and patients regarding frequently 

prescribed medicines do not appear to differ  greatly. Patients expectations of LOE however 

differed significantly from those of the prescribers for 8 of the 12 medicines, with much 

higher patient expectations for 49.8% of medicines prescribed. Beclomethasone was an 

exception, with 31% of patients having lower expectations of effectiveness than both the 

prescriber and the literature. It was hoped to establish whether such low expectations of 

effectiveness by patients are related to compliance in this project. 

The response rate from the invited pharmacies was low (23.2% and 20%) in both mailings, 

although similar to that of the general practitioners in the previous survey (4.5.1). Although 

the participating pharmacies, being self-selected, represented the more practice-orientated 

pharmacists, they provided a geographically wide spread of dispensing practices across 

Auckland (see FIGURE 5-1). However the possibility of a volunteer bias is present and 

therefore the results may not be applicable to all pharmacies in the Auckland area. The 

distribution of the pamphlets to patients across medicines, age and socioeconomic groups 

indicated the randomisation method was satisfactory. Most patients (72%) were enrolled 

in the first four months, and the remainder over a further seven months. Recruiting patients 
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from retail pharmacy for this type of project appears most effective over a period of 3-4 

months for best results, which is in keeping with the maximum 3 month supply of 

medicines. The difficulties in recruiting found by some pharmacies may have been that the 

patient had not met the investigator and therefore in some cases may have been hesitant 

to have a stranger visit them at home. Personal contact by phone when making an 

appointment to visit overcame this to some extent, but the second visit was much easier 

to arrange than the first in most cases, suggesting that there was some effect. 

A high response rate (91%) from the pharmacists to a post investigation survey, indicated 

that most pharmacists found the paper-work involved with recruiting clear and easy to 

follow (85.7%) and the recording materials appropriate (90.4%). Fifty-two percent found 

enrolling too time consuming, particularly at lunchtimes and busy periods, which may 

explain the longer then expected enrolment time. Personal recruiting by the investigator 

in the pharmacies was considered, but concurrent recruiting from several pharmacies was 

thought more practical and effective.  Sixty-seven per cent of the pharmacists felt the 

project allowed them to be more involved with their patients, 76.3% felt the patients 

appreciated this extra attention, and 85% would be happy to be involved in a future project 

of this type (see APPENDIX XX). 

The pamphlets used were generic, and the information expressed in simple terms on a 

single folded sheet (see APPENDIX XIII A-E), with all the information able to be read on 

opening. Distribution of pamphlets was relatively even amongst both genders overall (see 

TABLE 5-8) in this project. However, twice as many males (60.6%) than females (39.4%) 

received the control pamphlet, and twice as many females (65.1%) than males (34.9%) 

received the information pamphlet. Since gender was identified as a significant predictor 

of compliance by logistic regression (p=0.03), this uneven distribution may have had some 

influence on the results. This seems to be borne out by the higher proportion of males 

given the control pamphlet showing compliance-failure with beclomethasone, and females 

given the medicine information pamphlet. 

The pamphlets were readily accepted and found easy to read by almost all patients (>92%), 

with only one patient (0.5%) having some difficulty.  Overall, more patients were very 

satisfied with the medicine & effectiveness pamphlets compared to control (p=0.002), 

suggesting that this type of information was preferred, thus confirming the findings in the 

previous project (see 4.6.1.5). Since a similar comparison with the medicine information 
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pamphlets failed to reach significance (p=0.06), it is suggested that the inclusion of the 

effectiveness information may have increased satisfaction. However the difference in 

satisfaction between the two types of information pamphlet was not significant. The 

inclusion of the control pamphlets enables this result to be attributed to the information in 

the pamphlets rather than any increased satisfaction which could result from increased 

attention that the giving of a pamphlet may generate. This is in contrast to other 

investigations (Gibbs et al. 1989a, 1989b) where the effect  of information pamphlets was 

compared to no pamphlets. The satisfaction levels seen, were mirrored by the larger 

proportion of patients who kept the medicine information pamphlets and the medicine and 

effectiveness information pamphlets (60.3% and 63%) compared to the control pamphlets 

(47.0%), indicating that specific medicine information was preferred to general information 

about medicines. The validity of this result could have been further enhanced by the 

inclusion of a second control group given no pamphlet, however time and recruiting 

constraints did not permit this. 

5.5.1 Patient expectations of effectiveness 

The patient's choice of COE, indicated a diversity of preferences. This was particularly seen 

beclomethasone (see TABLE 5-16). The significant association of age with COE chosen 

may have been due to the higher proportion of enalapril patients in the >=40 group, most 

of whom chose COE1. 

Beclomethasone 

The choice of COE6 and COE7 by 65.6% of all the beclomethasone patients suggests that 

it is improvement in these areas rather than longer life or prevention of hospitalisation 

(21.9%) which is important to them. The severity of asthma in these patients was not 

determined and therefore it is possible that few patients had required hospitalisation in the 

past, or were comparatively mild asthmatics. 

The Likelihood of Effectiveness information provided for beclomethasone referred to 

reduction in the number and severity of attacks in 9/10 patients and reduction in hospital 

admissions. Despite this, 18.2% of patients receiving this information expected <80% 

effectiveness and demonstrated similar levels of compliance failure (48.5%) compared with 

those given the other pamphlets. This suggests that the effectiveness information given per 

se did not influence patients' medicine taking behaviour. The association of the LOE 

chosen with compliance seen, seems in agreement with this finding (see p 215). Most of 
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the beclomethasone patients were younger and appeared less optimistic about the results 

of their treatment and this was reflected in the association seen between the LOE chosen 

and compliance (see p 215). One explanation for this could be that these patients had 

been poor compliers previously as evidenced by the 26.6% expecting to take <90% of the 

doses (see TABLE 5-14), and had therefore not experienced the benefits that 

beclomethasone can achieve by regular use. 

Enalapril 

COE1 (longer life expectancy) was the most frequent choice of COE for enalapril (see 

TABLE 5-16). At home visit 1, 68.6% of patients expected a longer life as a result of their 

therapy, 66.6% expecting 100% effectiveness (LOE1). 

The literature reports of hypertension treatment do not support these high expectations, 

with treatment of mild hypertension reported to prevent 1 death and/or stroke per 830 

patients (LOE6) treated for 1 year (MRC trial 1985). The medicine and effectiveness 

information pamphlets expressed effectiveness in terms of moderate and severe 

hypertension where 1 death per 100, and 1 death per 7 patients respectively, is prevented 

in those treated for 1 year. Clearly if the effectiveness information did alter the patients 

expectations of effectiveness,  the effect  was short-lived. At the home visit at three months 

this had increased to 76.5% for COE1 and 72.5% expecting LOE1. This suggests that any 

reduced expectations due to the effectiveness information were discarded over time. 

During the period of the project there were two deaths in the enalapril group, one patient 

died before home visit 2 from a heart attack (anecdotal), and one shortly after the second 

home visit (confirmed heart attack). 

5.5.2 Compliance 

The incidence of compliance-failure as shown in these results is in keeping with reports in 

the literature which suggest that compliance-failure with long-term medicines may vary from 

20% to 80% (Cramer et al. 1989, Cochrane 1990, Horn 1990). The nature and extent of 

this compliance-failure differed between the two medicines with the number of compliant 

patients with beclomethasone being less than half that of the enalapril patients (see TABLE 

5-10). Those patients who were instructed by the prescriber to vary their doses were 

included in the compliant group. The choice of 90-110% of the doses prescribed as the 

measure of this true/false group allows a smaller variation in compliance than the 80-120% 
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of doses examined in the UK trials (Gibbs et al. 1989a,1989b). 

Four measures of compliance were examined in this project (see 5.3.3.1). The basis of 

these was dose count from which was derived percentage of doses taken. While use of 

"pill-count" or a set percentage of doses taken to define compliance true/false has been 

questioned (Pullar et al. 1989, Cramer et al.1989, Rudd et al. 1989), this method was 

considered practical and appropriate as these measures were taken in the patients's home, 

and did not rely on patients remembering to bring containers to clinic visits. 

While examining compliance solely as true/false does not give a full indication of medicine 

taking behaviour of patients (Dirks et al. 1982), a greater appreciation of nature and extent 

of this compliance failure is seen when the percentage of doses taken as directed for each 

individual patient is examined. The plotting of this against patient age (see FIGURE 5-6), 

which has been suggested as a determinant of compliance gives an indication of trends in 

compliance. In this project, it appears that younger patients rather than older patients have 

shown more variable and extreme compliance-failure. If the extreme outliers and those 

patients who were advised by their prescriber to increase their doses are excluded, the 

magnitude of compliance failure appears consistent across the age-groups, with the highest 

incidence in those <55 years. This is in keeping with studies (Col et al. 1990, Sclar et al. 

1991, Farmer et al. 1994), and literature reviews (Ley 1982, O'Brien et al. 1992), which 

do not substantiate the belief that the elderly are more likely to be non-compliant, and that 

increased age is necessarily a factor. Comparison of compliance (true or false) in those 

patients <55 years with those >55 years using Chi-square showed significantly more 

compliance failure patients overall in those <55 (p=0.028). 

Patients own expectations of compliance varied from their measured compliance at home 

visit 2 (see TABLE 7-15). Although fewer beclomethasone patients (73.4%) expected to 

be compliant than the enalapril patients (100%), the number of compliant patients was 

reduced by a similar margin for both medicines (20.6% for enalapril and 22% for 

beclomethasone). This suggests that expectations of compliance are not reliable. However 

those beclomethasone patients who expected to be non-compliant (26.6%) showed less 

deviation (9.9%). 

Examination of compliance using a self assessment measure of compliance (Morisky et al. 

1986) was also used. This was not found to correlate with actual compliance for 
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beclomethasone although seeming effective as a predictor of compliance, this was not 

shown to be validated at home visit 3. In contrast, this measure was found effective as 

both a predictor and validator for enalapril which is in keeping with the findings of the 

original investigators. 

More recent compliance studies have used computerised dose recording to identify patient 

medicine taking behaviour (Cramer et al. 1989, 1990). These are valuable in determining 

the variations in timing and the days that doses are missed altogether or "drug holidays". 

These result in sub-therapeutic blood levels of the medicine and therefore may alter 

effectiveness over several days. The raised awareness of these behaviours provides 

possible reasons for ineffective treatment with medicines of known effectiveness,  and are 

of vital importance in trials of new medicines where optimal dosage regimes and efficacy 

are being determined. For larger patient populations, these monitors are expensive, easily 

damaged and not readily available. Their value is in raising awareness of these issues and 

providing clues to treatment failure. It has been suggested, however, that use of these 

devices heightens the patients' awareness and perhaps alters their behaviour for the period 

they are using them and also that actual consumption of the dose remains unknown (Hoar 

1989). 

This investigation has relied on the former measures of compliance for practical reasons 

of economy and accessibility and while these methods may be open to criticism, they were 

considered adequate for such preliminary work. 

5.5.2.1 Beclomethasone 

Beclomethasone patients showed a high rate of compliance-failure (48.4%) when evaluated 

as a true/false variable (see TABLE 5-10). This is in keeping with levels reported in the 

literature where 55% (Coutts et al. 1991) and 60% (Mawhinney et al. 1991) underuse was 

seen with metered dose inhalers. Those who had been instructed to alter their dose were 

identified and included in the compliant group. This level of compliance failure was seen 

across all pamphlet groups. 

All age groups showed a more extreme variation in the extent of compliance-failure than 

enalapril patients, which was indicated by the variation in the percentage of doses taken 

correctly; from 0% to 158% of the prescribed doses (see Figure 5-6). Several explanations 

were offered by patients. One patient who took no beclomethasone between home visit 
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1 and 2 was certain that the prescriber wanted the beclomethasone used for up to two 

weeks only. Salbutamol only was used and a repeat prescription for this had been 

obtained during the period, indicating that the asthma was requiring treatment. Two other 

patients who used less than 30%, also were using large amounts of salbutamol. Both were 

young and it appears possible that the very low usage of beclomethasone could be 

explained by the unpleasant breath often experienced as a side effect,  together with a lack 

of understanding of the highly effective preventative action of beclomethasone. This lack 

of understanding was evident in 47.7% of beclomethasone patients who did not include 

prevention or control of asthma as its purpose. Although this figure increased slightly to 

54.3% after receiving the pamphlets, there is clearly a need for more intensive education 

in this age-group of patients. 

Four beclomethasone patients used more than 130% of the prescribed doses. One was 

taking an extra two puffs  per day regularly, being unaware the dose had been reduced from 

four to three times a day. This patient was also test firing the inhaler before each use, 

resulting in an extra 360 doses per three months being wasted (7 inhalers per year). A 

second patient was also using high dose (i.e. 2 puffs  four times a day) long-term, rather 

than reducing to maintenance of 2 puffs  twice daily after a period. While some patients 

may require prolonged high dosage the majority do not and there was clearly confusion 

amongst some patients, and high doses may have been continued unnecessarily. 

Some prescriptions had directions for 2-4 puffs  daily, and the patients used the higher dose 

with the belief that "more was better." Doses in excess of 2000 meg per day were 

therefore used continuously by several patients. The number of inhalers dispensed is 

dependent on the dose as prescribed, and while it may be convenient for some patients 

to have a larger supply of inhalers, it is inappropriate and not cost-effective for higher 

doses to be being continued for long periods unnecessarily. Some suppression of the 

adrenal responsiveness has been reported where inhaled doses in excess of 1500mcg of 

steroid per day are used for long periods (Smith & Hodson 1983) although the clinical 

relevance of this is unclear (Kolbe & Bai 1989). 

Patient expectations of compliance (see TABLE 5-14) indicated that 26.6% of 

beclomethasone patients expected to take less than the prescribed dose. As these patients 

had used beclomethasone for some time it is possible that these expectations were the 

result of inappropriate use in the past, and therefore a lack of confidence in the 
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effectiveness of beclomethasone. Of those who expected to take >=90% of doses, only 

63% did so, 18% taking more than 110%. Overall, the difference in expected and measured 

compliance for beclomethasone was not significantly different. 

The proportion of compliant and compliance-failure patients was the same (35%) across 

all pamphlets despite the LOE expressed as 9/10 (LOE2) in terms of prevention of attacks 

in the medicine and effectiveness pamphlet. However significantly more compliant 

beclomethasone patients (Fisher Exact p=0.002) expected LOE1 than LOE2, while the 

reverse was true for non-compliant patients (Fisher Exact Test p=0.03). With both LOE1 

and LOE2 representing >=80% effectiveness,  it is difficult  to explain why the under-use is 

so high. The side effects,  which may include bad breath, hoarseness and thrush may 

contribute to this, however these are relatively easily controlled. It seems that patients do 

not regard asthma as the serious disease that it can be in the acute phase, or perhaps 

regard their disease as mild only. This is unfortunate, as the effectiveness of 

beclomethasone as a preventer is well documented. When used regularly, reduction in 

COE2 (hospital admissions) and C06 (number of attacks) can be expected. 

5.5.2.2 Enalapril 

Compliance-failure as defined was lower for enalapril (19.4%) than beclomethasone, 

although again similar across all pamphlet types (see TABLE 5-12). 

Few enalapril patients (2.0%) took more than 110% of the prescribed dose. One patient 

who took >130% had received a repeat prescription which indicated that the dose had not 

been altered, therefore the overuse recorded is difficult  to explain. It is possible that a 

second packet or bottle with further supply may not have been given to the investigator for 

assessment at home visit 2. Several enalapril patients were found to remove the tablets 

from the foil packing and store them in a previously supplied plastic or glass bottle which 

they found more convenient. This is of some concern as the original strength and 

instructions for use of enalapril may be changed over time, making the old containers 

inappropriate. In some instances the container was unlabelled which was worrying. Foil 

packaging was found inconvenient by several patients. 

The under use of enalapril was not as extreme as that of beclomethasone with only two 

patients taking less than 70% of the prescribed doses (see FIGURE 5-6). One of these 

patients had been prescribed an antibiotic and decided that in order for it to work most 
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effectively,  they would stop taking all other medication. This they did for approximately 

three weeks, despite a label on the enalapril container stating that the medication must not 

be stopped without medical advice. Such additional instructions clearly need to be 

emphasised when newly prescribed medicines are added to the regime. The second 

patient found it difficult  to remember to take the medicine as they felt no different  anyway. 

Patient expectations of compliance were significantly different  from those measured, with 

100% of enalapril patients expecting to be fully compliant. 

There was good correlation between the predicted and actual compliance as proposed by 

the self-reported measure of compliance (Morisky et al. 1986). This was also shown to be 

an effective validator of compliance at home visit 2. These findings confirm that these 

questions may be useful in the clinical area for assessing compliance behaviour in 

hypertensive patients 

5.5.2.3 Effect  of information pamphlets on compliance 

The intervention pamphlets in this project did not have a direct influence on patient 

compliance for either medicine or for both medicines considered together when compared 

with control pamphlets. Although patients expressed satisfaction with all the pamphlets and 

found them easy to read, clearly the effectiveness information was either not presented 

effectively enough or was not accepted by the patients. Two patients verbally expressed 

surprise that the enalapril was not more effective.  One patient preferred not to express an 

opinion on LOE in the absence of finite information. 

These findings are similar to those of other investigators (Gibbs et al. 1989a, 1989b) 

although the definition of compliance was narrower in this project. Had the range of 80-

120% been used in this investigation, then a significant increase in compliance would have 

been seen in enalapril patients given the medicine and effectiveness pamphlet (Fisher 

Exact Test p=0.02) and an overall trend for both medicines (Chi-square p=0.07). The effect 

would not have been significant for beclomethasone (Fisher Exact Test p=0.37). The small 

sample size may also have affected the results and further work with a larger sample size 

may well confirm the trend seen. This suggests that further investigation into provision of 

information of this type would be of value. 
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The position of the effectiveness information at the end of the pamphlet may have been 

responsible in some part for its lack of impact. The information which people remember 

has been studied extensively (Ley, 1979) and it has been shown that there is a linear 

relationship between the amount remembered and the amount given, with primacy (the 

order in which information is given) a factor and also the perceived importance (Ley 1981). 

Provision of the information earlier in the pamphlet and in a highlighted manner may 

therefore be more readily remembered. 

Ley (1982) has also related the effect  of information to patient satisfaction. Satisfaction has 

also shown some effect  on compliance in this project which suggests that it is important to 

investigate this aspect more fully. It could be argued that information about low levels of 

effectiveness may have a negative effect  on compliance. This was not found to be the case 

in this project. 

Significantly more patients kept the two medicine information pamphlets (Chi-square 

p=0.047) than the control pamphlet which suggests that patients are interested in receiving 

more information about their medicines and were satisfied with that given. 

Gibbs et al., (1989a) found that patients who received written information from the 

pharmacist were generally more satisfied than those who received it from the prescriber. 

As a control pamphlet was not included, it is possible that the increased satisfaction may 

have been in part due to increased attention to or time spent with the patient and not 

necessarily the information itself. The control pamphlet in this study was included in order 

to compare the effect  of the information content of each pamphlet. 

In this project, 42.2% of patients seldom or never talked to their pharmacist about their 

medicines, which suggests that pharmacists are not regarded as important sources of 

medicine information. This confirms the findings of the general practice survey (see 

CHAPTER 4) which showed that although 34.9% of patients regarded the pharmacist as 

a source of medicine information, when asked to rank the doctor, pharmacist and nurse in 

order of preference as providers of medicine information, 46.1 % did not rank the pharmacist 

at all. This low perception of pharmacists as information providers is in keeping with the 

findings of other investigators (Griffin  & Griffin  1996, Richmond et al. 1996), and may affect 

the impact that pamphlets from this source may have. There is therefore a need for the 

pharmacy profession to educate the public about their role as providers of medicine 
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information, and to be seen to be available for consultation if they are to contribute in this 

area. Where this has been done, the expectations of medicine information from 

pharmacists has been shown by a group of investigators to increase significantly from 56% 

(Williamson et al. 1992) to 80% (Livingstone et al. 1996) over a four year period. 

5.5.3 Patients' medicine knowledge 

The effect  of the pamphlet on patient knowledge at the first home visit was compared with 

baseline knowledge recorded at the pharmacy in order to assess the impact of the 

pamphlets. Both information pamphlets significantly increased patient knowledge compared 

to the control pamphlet. Knowledge of side effects was shown by only 42.7% of patients 

overall, but was significantly greater in the combined information pamphlet group (Chi-

square p=0.007). Knowledge of side effects did not however alter the proportion of 

compliant patients (Fisher Exact Test p=0.67) in this group, which is in keeping with the 

other findings (Myers & Calvert 1984) where knowledge of side effects was not shown to 

have an adverse effect  on patient compliance. Information on things to avoid or beneficial 

lifestyle changes was not part of the information pamphlets, but it was interesting that only 

10.3% of all patients at baseline mentioned avoiding such things as cigarettes, alcohol, or 

some foods and only one mentioned any medicine to be avoided. This increased to 15.2% 

at home visit 1 and 16.7% at home visit 2, but indicated that general health issues are not 

being emphasised and advice about concurrent medicines, whether prescribed or over the 

counter (OTC), is not being given. 

Knowledge was increased across all age-groups by the provision of written information 

which is in keeping with other findings (Morris & Halperin 1979, Gibbs et al. 1989a, 1989b, 

Baker et al. 1991). As 82.3% of patients had taken their medicines for >1 year, pamphlets 

given with repeat medicines would be of value in increasing patient knowledge. The lack 

of patient knowledge, particularly about things to avoid, side effects and what to do about 

them, and what to do about missed doses, indicates that these areas should be covered 

in any written or verbal patient information. 

The introduction of mandatory patient information leaflets with each prescription is a 

positive step towards increasing patient knowledge, but if this results in even more 

confusion or worry for the patient, as indicated by a recent letter to the Times in the UK 

(Kerr 1996), then the content and form of the written information provided must be in 

question. This letter quoted forty side effects as listed in a leaflet accompanying medicines 
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the writer had collected for his wife, with the additional comment "should she take them?" 

The uselessness of this type of information unless quantified was pointed out by the letter 

writer. Unless some indication of the frequency of side effects is included or action to take 

if particular side effects do occur, then the information is meaningless. The European 

Council (EC) directive on written patient information requires all side effects to be listed, 

but any quantitative data is not permitted (Kerr 1996), a decision that must be in question. 

Clearly, lack of discussion of the material in the pamphlet with the patient by the pharmacist 

providing the prescription in the above letter, is also open to criticism. Such omissions by 

community pharmacists contradict their desire to become a "major information source for 

the public" (Griffin  & Griffin  1996) with the image being portrayed not always matching the 

reality (Caves 1996). The findings of the previous survey and this investigation also 

suggest that there is considerable room for much improvement in this area (TABLE 4-8, 

TABLE 5-21). The recent requirement for monthly dispensing of repeat prescriptions may 

assist the pharmacist to develop more rapport with patients and identify those who require 

assistance with their medicines. 

5.5.4 Limitations 

The pharmacy managers who agreed to participate in this project were self-selected within 

a systematic selection sample of all the pharmacies in the Auckland area. This may have 

caused selection bias. Participating pharmacists also may be a more motivated group, who 

are already providing advice and counselling with each prescription. This may have biased 

the selection of patients as many may be already well informed about their medicines. 

Invitation of patients to participate was reliant on each pharmacist's good will. At busy 

times, pharmacists were not able to invite all patients so that several patients were not 

included, and their exclusion may have affected the final results. Several of the 

pharmacists may also have tended to invite only those patients who they thought would 

accept, thus adding to the selection bias. It was hoped that the variety and spread of 

pharmacies across Auckland would overcome this. 

Patients who consent to be part of such studies may well be different  to those who do not 

and behave in a different  manner during the study period. It was hoped that the number 

involved and the inclusion of a control pamphlet would overcome this. 
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The number of patients in each pamphlet group was relatively small, and more conclusive 

results may have been seen with a larger number, particularly with the effectiveness 

pamphlet. Time and financial restraints did not allow this. 

5.6 Conclusions 

This project set out to examine the effect  of written information including effectiveness 

information on patient compliance and medicine knowledge. Limitations of the sampling 

procedures reduces the generalisablilty of these findings. However in the context of this 

study the following findings are presented. 

Medicine knowledge is significantly increased with specific medicine information and 

medicine and effectiveness information pamphlets compared to control pamphlets. 

Such information can be presented in an easy to read acceptable form. 

More patients will keep such medicine specific information pamphlets than general 

medicine information pamphlets. 

More patients are satisfied with medicine-specific information pamphlets than general 

medicine information pamphlets. Such satisfaction is related to medicine compliance. 

Provision of information about the expected benefit of the medicine or Category of 

Effectiveness (COE) does not affect  compliance. 

Provision of information about effectiveness of medicines in terms of LOE has a significant 

effect  on patient compliance particularly for beclomethasone. More patients with higher 

expectations of effectiveness of beclomethasone are compliant. This effect  is not seen with 

enalapril. 

While patient expectations of LOE for beclomethasone are generally appropriate, 

expectations of LOE for enalapril in terms of COE1 are overly high. 

The rate of compliance with beclomethasone in inhaler form is poor with a compliance-

failure rate of 48.4%, while compliance with enalapril is better than expected with a 19.4% 

compliance-failure rate. 
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The self-reported assessment of compliance in hypertensive patients is a useful predictor 

and validator of compliance in hypertensive patients, but not in asthma patients taking 

beclomethasone long-term. 
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SECTION 4 - DISCUSSION AND CONCLUSIONS 

CHAPTER 6 - DISCUSSION 

This thesis has documented expectations of the effectiveness of medicines from both 

health professionals and patients. A major goal of this research has been to examine the 

methods by which the effectiveness of medicines is reported in the literature and examine 

the influence such information has on the use of medicines both by the prescriber and the 

patient. In order to examine this more closely, two patient-orientated means of expressing 

effectiveness i.e. the COE and LOE have been proposed, (see CHAPTER 3), and the 

application of these in several settings has been examined. 

As noted in CHAPTER 1, the source, research methods and mode of reporting of results 

from clinical trials have a significant effect  on the interpretation of trial results and the 

conclusions which can be drawn from them. The lack of well organised data-bases and 

recording of research in medicine may account for this, and the establishment of the world-

wide network of the Cochrane Collaboration (Herxheimer 1993) has begun to address this 

problem in many fields of medical research. 

The introduction of the patient into the decision making process has focused attention on 

the information that patients may need in order to do this adequately. Several investigators 

have shown differing results in the amount of information patients either need or want 

(Strull 1984, Deber 1994a, 1994b). It appears that while a medium to high level of 

information is wanted by most patients (41% -81%), not all want to fully participate in the 

decision-making process. A recent study of 300 patients has examined this further, 

suggesting that it is the problem-solving process i.e. weighing up of possible risks and 

benefits, potential for mortality and morbidity, and options for treatment which most patients 

(98.4%) preferred to leave to the prescriber to decide and explain. However most patients 

(78%) want to be fully informed of these options and to be given the information needed 

to participate fully in the decision making process i.e. which treatment option to accept 

(Deber et al. 1996). To do this, patients need adequate information about the medicine 

prescribed. By asking prescribers and patients for opinions on COE and LOE it was hoped 

to provide a more meaningful way of expressing their expectations. 

Hesitation by patients to be part of decision-making regarding medicine treatment could be 

explained by differing personality types as suggested in the "Health Locus of Control" 
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(Wallston & Wallston 1978; Wallston et al. 1978). This concept suggests that patients' 

behaviour can be classified into two groups regarding control of their health. Two types are 

suggested, "the externals" who believe that such things as fate, luck or powerful others 

determine their health, and "internals" who believe that their own actions determine their 

health status. 

A review of patient compliance, (CHAPTER 1, 1.4), has emphasised the variability of 

compliance behaviour and the increased morbidity that may result from compliance-failure. 

The complex nature of the problem and the difficulty in isolating causal factors has been 

discussed. The role of the prescriber in compliance must also be highlighted. Correct 

diagnosis, appropriate prescribing, and an understanding of the patient's needs and 

expectations of treatment are also necessary in order to encourage and assist the patient 

to achieve the treatment goal. Possible strategies to reduce the incidence of compliance-

failure have been examined, and the maintenance of continuing assistance from health 

professionals for patients who require long-term medication established. The importance 

of adequate medicine information for patients, including effectiveness information, has been 

one of the focuses of this research. Both the influence on patient compliance of patient 

opinions of COE and LOE and the effect  that effectiveness information has on compliance 

with long-term medicines has therefore been examined (see CHAPTERS 4 & 5). 

The two measures of effectiveness,  the COE (category of effectiveness) and LOE 

(likelihood of effectiveness) which have been established in this project (see CHAPTER 2 

& 3) provide useful tools which prescribers may use to interpret effectiveness information. 

Such information provides a different  approach to expressing medicine effectiveness,  which 

is more easily interpreted and readily understood by patients. The COEs are readily 

applicable to daily living and include social, economic and physiological outcomes of 

medicine treatment. The LOEs give an indication of the extent of the effectiveness of the 

medicine treatment, and can readily be interpreted in terms of the number of people 

needed to treat to achieve a given COE. 

The review of the student projects set out to examine the application of COE and rates of 

effectiveness given by health professionals in practice, for commonly prescribed medicines 

(see CHAPTER 2). The results, as recorded by the students, suggest that there is some 

confusion over understanding trial results as reported in the literature. Reports of relative 

risk reductions are obviously not being interpreted correctly in some instances, with 
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effectiveness expectations reported far in excess of those which can be supported by 

results expressed in absolute terms. This is in keeping with reports of surveys where 

absolute and relative outcome data of the same trial have both been presented to 

prescribers and their subsequent prescribing preferences examined (Forrow et al. 1992, 

Naylor et al.1992) as discussed in 2.1.4.1. 

There is little information about patient-related measures such as the COEs in the literature. 

A literature search for information on effectiveness of twelve commonly prescribed 

medicines was undertaken (see CHAPTER 3). There was some difficulty in establishing 

literature-based standards for COE4 (fewer GP/OP visits), COE5 (fewer days off 

work/school), measures of pain relief not expressed in terms of pain score reduction, COE6 

(fewer painful days), and COE7 (improvement in some other quality of life). 

If prescribers have some difficulty in literature interpretation, then it is reasonable to 

assume that they have difficulty in communicating accurate effectiveness data to their 

patients about medicines. Good patient-prescriber communication has become increasingly 

important if patients are to participate in the treatment decision process. Medicine treatment 

which has a high LOE is only useful if the patient is prepared to take it as prescribed and 

for those with a low LOE, good compliance becomes even more important. Most clinical 

trials investigate outcomes that are pathophysiological^ based, with outcome measures 

which, although readily quantifiable, are often just surrogates for true clinical benefit. These 

assume that modification of pathophysiological functioning is the prime goal of medicine 

treatment. The manner in which the LOEs were derived in this project used absolute 

values of effectiveness i.e. effectiveness was established by subtracting the placebo 

response form the active drug response. While this enables the establishment of the 

number of patients who would need to be treated to perceive an effect  (NNT), different 

interpretations may arise when these estimates are converted into an LOE. 

The absolute effect  of medicines from placebo controlled trials, i.e. the effects seen in 

treated patients minus the effects seen in placebo treated patients, has been used to 

determine the effectiveness of medicines in this thesis where possible. This is generally 

accepted as the gold standard approach for measuring the effect  of medicines. It is 

acknowledged that placebo effect  can be as high as 30% in some cases and therefore this 

approach could result in an artificially low beneficial effect  being interpreted for medicines. 

It could be argued that for drugs such as antibiotics, where there is high effectiveness, 
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subtraction of the placebo effect  provides a low measure of LOE particularly as there are 

few placebo controlled trials e.g. in comparing the effects of Augmentin vs placebo in 

children with URTI (Wald et al. 1986), the absolute improvement over placebo in 21% of 

patients (LOE5), assumes that all the diagnoses were correct and the prescribing 

appropriate, and suggests the improvement seen in 64% of patients given Augmentin 

(LOE3) was an overoptimistic result. When compared with a second antibiotic, amoxycillin, 

where the improvement was seen in 67% of patients (LOE3) (Wald et al. 1986), the 

absolute benefit figure of 21% (LOE5) seems less appropriate. Where comparative trials 

only are available, it is not possible to use an absolute benefit approach and a relative 

comparison is the only option. However the concept of "number needed to treat" is ill-

defined when based on a comparative trial and thus any LOE derived form it is hard to 

evaluate. 

Conversion of the absolute benefit into the number needed to treat to achieve a given 

benefit (NNT) is a recognised concept which converts the absolute effectiveness into 

clinically relevant terms which the busy clinician can readily explain to the patient. Such 

an absolute measure, together with a relative measure such as risk reduction, and the 

susceptibility of the patient population (both patient and control) should be available in all 

published reports in order to make appropriate treatment judgments. (Sackett and Cook 

1994). Use of relative terms only to describe effectiveness such as risk reductions, which 

are expressed as percentage changes, can lead to greater and sometimes "over-zealous" 

decisions about treatment for conditions such as hypertension. However, the use of 

absolute measures of effectiveness exclusively fails to account for differences in outcome 

between patients with the same symptoms, some of whom may have other risk factors 

which must be considered. Therefore it can be argued that potential for benefit should be 

combined with absolute effectiveness in order to establish a potential outcome (Alderman 

1993). 

The conversion of the NNT into an LOE has presented some difficulties where placebo-

controlled trials have not been available. While the terms used for the LOE may be 

debated, the effectiveness they represent can be related to the absolute NNT. However 

like the NNT, further refinement, taking into account the potential for benefit in different 

patient populations, would increase it's usefulness in practical terms as a means of 

describing medicine effectiveness.  In presenting the Category of Effectiveness (COE) and 

the Likelihood of Effectiveness (LOE) an attempt has been made to approach such 
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measures from the patient's perspective. 

The role of correct diagnosis has also to be considered, and there is no doubt that 

appropriate prescribing is an essential part of the effectiveness of any medicine treatment. 

With antibiotics, this raises a further dimension, as unless the microbiological data is 

available, therapy is often based on a "best guess" approach which may lead to overuse 

of broad spectrum antibiotics. Despite these possible anomalies, the LOE may be useful 

as a communication tool to increase patient understanding and help to avoid overly high 

expectations of medicine treatment. 

The increasing introduction of QoL assessments into clinical trials such as the SF36 (Ware 

& Sherboume 1992) and NHP (Hunt et al. 1981) have included patient-orientated measures 

into the assessment of medicines. This approach recognises those everyday issues for 

patients which may be affected by medicine treatment. 

The survey which examined the effect  on medicine use of prescriber and patient 

expectations of effectiveness (see CHAPTER 4) set out to compare these expectations and 

examine their effect  on patient compliance. Results showed that patients and prescribers 

do not necessarily have the same priorities when effectiveness or benefits of medicine 

treatment are compared. This is in keeping with the findings of Home 1997 (in print). COE 

assessments for each medicine did not differ  greatly between patient and prescriber. There 

was a difference in expectation of 67% of the medicines when the prescriber and 

corresponding patient expectations of LOE were compared, and most expectations of the 

patients were higher than those of the prescriber. It could be argued that overoptimistic 

patients would be more likely to comply. However overly high expectations, if unfulfilled, 

could also be totally devastating to the compliant patient, if such treatment failed to prevent 

subsequent morbidity such as a severe CVA. 

The categories of effectiveness were found to be useful by most patients and physicians. 

In some circumstances several patients and prescribers thought that they were too general 

and more than one COE could have been equally applicable. The COEs were rated 1-7 

with 1 being the most wanted outcome and 7 of least importance to the patient. It is 

possible that the numbering of the COEs and the order in which they were presented may 

have influenced the choice of COE. Because Longer Life Expectancy was named COE1 

and first on the list it has been suggested that this would pre-empt its choice as the most 
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appropriate benefit expected. If this was so then this could explain the small numbers who 

chose Improved QOL (COE7). Patients were asked to pick the COE most important to 

them personally however, and few beclomethasone patients picked COE1 which does not 

agree with the concept of order affecting choice. In practice, it was found that patients 

went through the list one by one and appeared to consider their choice rather than pick the 

first on the list. However this opinion could only be verified by presenting the COEs without 

numbers, and in a different  order and comparing the results. COE3, i.e. shorter stay in 

hospital was seldom chosen and is perhaps more relevant to hospital administrators than 

to patients. In establishing the patient's opinion of the most important COE, the cumulative 

effect  of several COEs may have been lost e.g. as admission to hospital also has 

implications for days off  work/school, painful days and perhaps general quality of life. 

The LOEs were in descending order of effectiveness with 1 being always (100%) effective 

and 7, never effective (0%). Most patients had very high expectations of LOE of their 

medicines with the exception of beclomethasone. Opinions for beclomethasone LOE were 

not in keeping with the effectiveness shown in clinical trials i.e. LOE2 in either study with 

37% in the general practice study and 24% in the pamphlet study having lower expectations 

of LOE. The descriptive terms used for the LOEs established may not have been as clear 

to patients as intended and the terms "quite effective" and "usually effective" could have 

been used equally appropriately in the reverse order. 

The medical model is not geared to include the patient's point of view regarding compliance 

(Morris and Schultz 1993). Patients hold their own views about medicines which are 

related to their daily activities and the quantity or percentage of prescribed medicines taken 

is meaningless to them. If the medicine allows them to continue their normal lives and 

does not affect  the activities they wish to take part in, they are more likely to participate in 

(or comply with) medicine treatment. 

This could perhaps be explained by the desire of such patients to have some control over 

their treatment. As suggested in the Health Belief Model patients make decisions about 

treatment weighing up the benefits, risks and costs in terms of time and convenience, with 

little attention as to whether they are compliant or not. It could be argued that such 

decisions are reasoned decisions within the framework of the patient's knowledge and 

beliefs and therefore do not signify deliberately deviant behaviour (Donovan & Blake 1992). 
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Medicine information requirements as indicated by patients in the survey (CHAPTER 4) are 

not being met at this time. Most patients would like to know how their medicine works and 

how well it works. While most patients preferred to obtain their medicine information from 

the doctor, clearly at the time of the survey this was not being done. It has also been 

shown that the pharmacist is not generally regarded as a source of medicine information 

in New Zealand. A recent survey of elderly patients as discussed in CHAPTER 4 indicated 

that many patients (57%) would not expect medicine information from the pharmacist 

(Richmond et al. 1996). Our own work (see CHAPTER 4) is in accord with this finding. 

This attitude has however been shown to change over time as more pharmacists provide 

information and counselling to patients with each prescription (Livingstone et al. 1996). 

1989). The UK survey (Gibbs et al.1989) found patients were more satisfied when 

information pamphlets were given to them from the pharmacist. 

The effectiveness information pamphlet study set out to examine the provision of medicine 

information in pamphlet form by community pharmacists in New Zealand (CHAPTER 5). 

The provision of medicine information in pamphlet form has been investigated extensively 

in the UK and the USA. While pamphlets with information about long-term medicines have 

been shown to improve medicine knowledge, their effect  on compliance has been equivocal 

(Morris & Halperin 1979, Haynes 1997). However, with short-term antibiotic treatment, 

compliance was significantly improved by information pamphlets alone (Dodds 1986). 

Antibiotics are expected to be very effective (LOE2) and although effectiveness information 

was not given, in looking at the results of our survey (CHAPTER 4) patient expectations of 

treatment success with similar medicines were also high. Recent work (Orr et al. 1993) has 

questioned these high expectations. 

The relationship between compliance with long-term treatment and information about 

effectiveness has not been previously examined. A large difference in the effectiveness 

of two long-term medicines could be expected to have an effect  on patient compliance, with 

the less effective treatment having fewer compliant patients. The results of our project 

(CHAPTER 5) do not support this and in fact the reverse was shown. There could be 

several reasons for this. It is possible that patients do not react as expected to information 

about low levels of effectiveness.  The possibility of a longer life expectancy even at the 

level of effectiveness of 1 in 100 patients benefiting from medicine treatment may be 

regarded as of sufficient  importance for patients to be compliant with their medicine. 
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The concept of Pharmaceutical Care (Hepler and Strand 1989) suggests that pharmacists 

have a pivotal role to play in the provision of medicine information. If they are to take up 

this new role, then it will be necessary for the public perception of pharmacy to change. 

This will require a conscious shift in emphasis from the "supply mentality" to a patient 

outcome approach, with a move by the pharmacist from the dispensary "out the back," to 

customer contact. New counselling and communication skills will be required if this process 

is to be successful. 

Medicine related information pamphlets, although not having a significant effect  on patient 

compliance, were shown to significantly increase patient knowledge compared to general 

medicine information pamphlets. Although the high levels of likelihood of effectiveness 

quoted for beclomethasone did not increase compliance, the low levels of likelihood of 

effectiveness quoted for enalapril in COE1 and COE2 for hypertension also did not 

adversely affect  compliance. Inclusion of such information in medicine information 

pamphlets is therefore worthy of further investigation. If information pamphlets are to 

become mandatory, then patients should be provided with a means to more accurately 

assess the effectiveness of medicine treatment, how they will know if the medicine is 

working and how effective they should expect it to be. The COEs and LOEs examined in 

this thesis may provide a useful method of doing this. 

The findings from this project are subject to some criticism, due to the use of multiple 

comparisons of factors both singly and in combination. Because of the different  nature of 

the medicines and their effectiveness profiles, tests on effects of factors on the total patient 

population appeared to be affected by the extremes of effectiveness expectations seen for 

each individual medicine. Therefore to test the effects of these factors on the patient 

population taking each medicine separately was considered appropriate. Such multiple 

comparisons however may lead to the false conclusion that an association is shown for 

some factors where one does not exist, as the probability of finding such an association by 

chance is increased as the number of tests increases. Therefore the associations seen in 

this project may be subject to question. The finding that more older patients were 

compliant, appears to agree with recent studies which have found that increased age does 

not necessarily result in a decrease in compliance. It could also be argued that this was 

a false positive finding arising by chance from multiple comparisons. Where associations 

have not been seen, it is also possible that this may have been due to small sample size 

particularly when comparing differences between pamphlets. For this reason, it cannot be 
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said categorically that there is no association between the pamphlets and compliance, but 

only that none was seen in this investigation. 

Statistical significance evaluates the role of chance as an alternative explanation for an 

observed association. It does not exclude the possibility that the observed association is 

due to the effects of some other factor or bias which has not been allowed for. 

This work has related the expectations of COE and LOE to the Health Belief Model (see 

CHAPTER 1). A similar type of model, has been developed using a Beliefs about 

Medicines Questionnaire (Home & Weiman 1995) which has examined patients beliefs 

about medicines (particularly those with chronic illness) in two main groups 1. beliefs about 

specific medicines that are prescribed for a particular illness, and 2. beliefs about medicines 

in general. Their findings indicate that while most patients believed that prescribed 

medicines are necessary and effective,  a third expressed concern about becoming 

dependent on medicines. This view was expressed by several of our study patients 

regarding beclomethasone and the fact it was a steroid. The adverse publicity given to 

steroids in the media may provide some explanation for the very poor compliance seen in 

beclomethasone patients in the information pamphlet study (CHAPTER 5). A similar view 

was held by the enalapril patient in the same study, who stopped all other medication when 

an antibiotic was added to the regime on the premise that too many medicines would be 

bad for him. 

It has been established (CHAPTER 1) that medicines have contributed to the improvement 

in general standards of patient's daily life and to the increased life expectancy seen in the 

last decades. The extent of these improvements has been a matter for debate and there 

are opposing views from the social scientists regarding the extent to which medicine has 

contributed to this improvement. The effectiveness of medicines and how this is expressed 

is a vital constituent of clinical decision making. Knowledge of the risks and benefits of 

treatment is essential for both patient and prescriber and may be expected to influence 

medicine effectiveness. 
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CHAPTER 7 - CONCLUSION 

Reports in the literature regarding the effectiveness of medicines in patient orientated 

categories such as the Category of Effectiveness,  are lacking, particularly from randomised 

placebo controlled trials. Measures of effectiveness in these categories, which are simple 

to explain to the patient, need to be included in such trials. Measures of effectiveness such 

as the Likelihood of Effectiveness,  may also clarify treatment options for the patients. Such 

effectiveness could also be expressed in terms of the "number of people needed to treat" 

to obtain a result within a particular category. 

Examination of the hypotheses put forward by this thesis (1.4.1) has resulted in the 

following findings:-

1. Health professionals in New Zealand have higher expectations of the effectiveness of 

some medicines than is substantiated by reports of placebo controlled trials in the literature. 

This finding has also been seen when prescribers' expectations of effectiveness of 

commonly prescribed medicines is examined. There is a general reluctance by health 

professionals, particularly pharmacists, to provide opinions on how frequently medicines 

can be expected to be effective. 

2. It has been shown that the prescriber and corresponding patient, hold similar 

expectations of the benefits or Category of Effectiveness (COE) of twelve commonly 

prescribed medicines, as shown in CHAPTER 4. Patients opinions of how effective the 

medicine will be in achieving that benefit i.e. the Likelihood of Effectiveness (LOE) were 

significantly higher for 8 of the 12 medicines (p=0.0001) from those of the prescriber. 

and not significantly different  for the remainder, including beclomethasone, for which 

patient opinions of the LOE were lower. 

3. Patient expectations of COE were affected by the setting and the severity of their illness 

in the first project. Most hospitalised patients with more severe conditions chose COE1 

(deaths prevented) or COE2 (fewer hospital admissions). Most general practice patients 

had mild or moderate conditions, and chose COE6 fewer painful days/attacks. It was not 

clear whether the prescribers high opinions of LOE may have affected the patients' opinions 

although the latter were generally very high. Patients with repeat prescriptions had high 

opinions of LOE and were more likely to be compliant than those with newly prescribed 

medicines although this may be a reflection of the short follow-up time, and may not have 
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continued long-term. 

4. Expectations of the medicines in terms of COE were not associated with compliance in 

either project. Expectations of LOE did not show an association with compliance in the first 

project. In the pamphlet project, expectations of LOE had a significant association with 

compliance for all patients, and for beclomethasone patients, but not for the enalapril 

patients. Increased medicine information did not affect  patient compliance, nor did the cost 

of collecting the prescription. 

5. While only a third of patients in the first project required more information about their 

medicines in general terms, almost all wanted information about how the medicine works 

(COE) and how well it can be expected to work (LOE). A telephone medicine information 

service outside office hours was thought to be useful by those patients requiring increased 

medicine information. 

6. Written medicine information which includes COE and LOE information significantly 

increases patient knowledge about their medicines but this increased knowledge did not 

appear to directly affect  compliance with long term medicines. Such written information 

does significantly increase patient satisfaction which has been shown to have a positive 

association with compliance. 

Although many patients prefer to receive medicine information from prescribers, this is not 

always provided at the time of prescribing. Medicine information including written 

information given by pharmacists at the time of dispensing would therefore be useful. 

Patients with repeat prescriptions are not always well informed about their medicines and 

may also benefit from regular encouragement and attention. Increased satisfaction has 

been shown to have a positive association with compliance and patients with the 

information pamphlets were more satisfied. 

Comparison of the effect  of the pamphlets on newly prescribed long-term medicines could 

provide a different  result. Such a project would possibly require a clinic setting, to obtain 

the numbers necessary to achieve a result. There are few reports in the literature from 

randomised controlled trials regarding the effectiveness of medicines. Measures of 

effectiveness which are simple to explain to the patient, such as the COE and LOE may 

be a useful addition to such trials. 
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