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Foreword
In Britain, the tax-payer pays the lion’s share of the national bill for medicines 
through the tax-supported N H S.

There can be no doubt tha t the supplier of this long list of compounds, new 
and old, the pharm aceutical industry, gets a bad press. I am personally per
suaded that this is at least in part because today’s newspaper, radio and tele
vision producers, researchers, newscasters and program m e people are generally 
young, attractive and healthy. Com pared with older people, they have been well 
protected from illness and consequently have little appreciation of the contri
bution medicines now make to the quality of life of so many of our citizens. 
Doctors, whatever the public may be guided to think, are convinced about the 
therapeutic revolution and prescribe these very powerful substances and vigor
ously defend their rights to do so under their clinical freedom.

In the end, the catastrophic side-effects of a very small num ber— less than 
a score out of the thousands of compounds provided under the N H S — have 
themselves had some good side-effects. They have resulted in a drive to develop 
measures aimed at assessing the quality of life as part of clinical trials of new 
treatm ents. So an im portant by-product has also been the growing interest 
in assessing health, rather than disease. For far too long, doctors have been 
accused by their rivals in the m arket place— homoeopathists, acupuncturists and 
so on— of being completely dom inated by the concepts of disease and treating 
patients with potentially dangerous chemically derived medicines. Indeed, this 
sort of idea has spilled over as a criticism of medical training programmes 
currently in use. I still get plenty of letters and rem arks about the so-called but 
reviled ‘medical model’, which seems to be a belief that doctors do regard their 
patients as cases of diseases and categorize them as so, and then treat them  by 
com puter-directed regimens— a sad reflection of the profession’s willingness to 
accept modern technology and start to record clinical details in easily accessed 
com puter data-banks!

So it is very apt that just a t the moment Professor George Teeling Smith 
and his expert colleagues got together and now publish their discussions about 
how health professions can m easure health , which is what the patients and their 
relatives naturally have become prim arily interested in, now that we can treat 
effectively so many diseases which were m asters of our bodies and fates in the 
recent past.

IX



X Foreword
I therefore hope that this book will be very widely read, very widely discussed 

and that it will stim ulate more work in this im portant field. I hope too that the 
dear public reader will recognize what it is all about— part of our reaching up 
for the best in medicine, therapeutics and health promotion generally.

P r o f e s s o r  S ir  J o h n  B u t t e r f ie l d
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Introduction
George  Teeling S m ith  

Office o f  Health Economics, London

This book is subtitled ‘a practical approach’ to m easuring health. This might 
suggest tha t the techniques are already well established, and the methods of 
m easurement are now straightforw ard. However, this is far from being the 
case. As some of the subsequent chapters will dem onstrate, much research is 
still needed to produce universally accepted and validated methods to m easure 
the 'quality of life’ of patients before and after medical or surgical treatm ent. 
Nevertheless, pharm aceutical companies, medical research workers and doctors 
as a whole should already be becoming aware of the importance of m easuring 
‘health’ in social and economic term s as well as in narrowly defined clinical 
terms. The traditional approach of recording ‘symptoms’ alone is rapidly giving 
way to the m easurement of patients1 well-being in much more broadly defined 
terms. How well can patients function in society? How contented are they? 
How full a life can they live? These, of course, are questions which have al
ways concerned doctors and pharm aceutical m anufacturers. However, the new 
development in the late 1980s is that these questions are now being asked in 
quantitative rather than purely qualitative terms. T hat is what this book is all 
about.

As has already been indicated, the methods and techniques are still being 
developed. At present their application is largely experimental. In many cases 
steps taken to measure a patient’s ‘quality of life’ may be as much an attem pt 
to validate the techniques of m easurement as an attem pt to dem onstrate the 
extent of success from a particular treatm ent.

Certainly in many cases— for example heart transplants— the improvement 
in quality of life is so dram atic that any one of a variety of techniques of 
m easurement will easily dem onstrate the benefit of the operation. However, in
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2 G. Teeling Sm ith
more marginal treatm ents, it is still often the method of m easuring health rather 
than the treatm ent itself which is ‘at fault’ if no improvement is measured. Over 
the next decade or two other techniques of measuring health will be continuously 
refined; but in the m eantim e existing techniques are already being used, and 
this book describes these techniques and their practical applications. It will 
become clear to the reader, however, that some of the measurements which are 
made using the existing techniques still need to be interpreted with caution. But 
medical researchers who are unaware of the developments which are going on in 
this field could easily find themselves a t a serious disadvantage when others are 
already using the techniques, and contributing positively to their development. 
T hat is the importance of this book.

First, however, it is useful to look back over the history of the evaluation 
of medicines and surgical techniques, in order to see how and why the present 
position has been reached. Up to the 1930s, doctors relied prim arily on ‘clinical 
impressions’. If  a form of treatm ent appeared to benefit some patients it was 
accepted as being of value. These early clinical impressions as we now know, 
could be seriously misleading. The practices of ‘cupping’ and bleeding patients 
have long since been abandoned as doing more harm  than good. But in the 
nineteenth century they were judged to be valuable forms of therapy. Similarly, 
in the pharmacoepia, strychnine and arsenic featured prominently and were 
widely prescribed. These too, have fallen by the wayside as doctors have learnt 
to m istrust their earlier ‘clinical impressions’.

By the 1950s, for medicines at least, the principle of the randomized con
trolled clinical trial had become established as the only reliable way to assess 
the medical outcome of a new treatm ent. Gradually, the same principle is be
ing applied to surgery. There have been some classic trials of well-established 
operations, such as the complete removal of a breast for a localized cancer, 
which have resulted in new attitudes to surgical practice. No pharm aceutical 
can now be marketed without substantial evidence of its efficacy and relative 
safety based on well conducted clinical trials. The sam e approach is becom
ing widely accepted amongst surgeons. Thus the traditional reliance on clinical 
impressions has given way to dependence on controlled clinical trial evaluation.

The next stage in the assessment of medicines and surgery came in the 1960s, 
when the principle of ‘cost-benefit-analysis’ was introduced by early health 
economists. These studies attem pted to dem onstrate tha t clinically successful 
treatm ents could sometimes also pay off in economic terms. A typical early 
example was in the control of tuberculosis. The first publication from the Office 
of H ealth Economics in 1962, Progress against Tuberculosis, showed that the 
‘conquest’ of tuberculosis saved an am ount equal to half the total cost of all 
medicines prescribed for all diseases under the British N ational H ealth Service. 
More recently, a publication by Teeling Sm ith and Wells in the Pharmaceu
tical Journal (10 August 1985), has shown that the hospital savings through 
better treatm ent of just nine diseases resulted in savings which exceeded the
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cost of all H ealth Service medicines by over £400m  in 1982. Thus, it is still 
often possible to show not only clinical but also financial benefits from the use 
of modern medicines.

However, medical, social and economic changes have been taking place over 
the past ten years or so which mean tha t these traditional measures of the 
‘success’ of treatm ent are no longer always relevant. For example, in the 1960s 
calculation on tuberculosis, much of the saving cam e from a reduction in ab 
sence from work due to sickness. Since the 1960s, however, two new factors have 
arisen. The first is unemployment; often if a person is made fit for work they 
will merely swell the numbers of unemployed. There is, therefore, no economic 
saving. Furtherm ore, although it is possible to show a dram atic reduction in 
sickness absence for an individual disease, total absence attributed  to sickness 
has been rising in all western countries. People now feel more able to take time 
off work for relatively trivial ailments. Hence, on a global scale, the changing 
attitudes to sickness and to work have been associated with an economic loss 
rather than an economic gain.

There has been an equally dram atic effect as a result of the changing pattern 
of mortality. Again, in the 1960s, tuberculosis was typical, in that it killed young 
adults— as did lobar pneumonia and other infectious diseases. Thus a reduction 
in m ortality from these causes added to the numbers in the productive working 
population. In the 1980s, by contrast, death from disease typically occurs in 
the older age group. W ith heart disease, for example, most deaths occur during 
retirement. If these deaths are postponed, the survivors add  to the burden of 
dependency in society, rather than lightening it.

Thus the economic argum ents of the 1960s are often now irrelevant. Success
ful therapy in many cases reduces the average national wealth rather than in
creasing it. However, it is obvious tha t well-being as opposed to wealth is consid
erably increased by reducing sickness and extending longevity. Thus economists 
have faced the challenge of quantifying this increase in well-being by m easur
ing the ‘quality of life’ in addition to measuring its length. It can be argued, of 
course, tha t health is only one of many factors which affect a person’s quality 
of life. However, the fact tha t a t present health has been singled out for atten
tion in this context in no way reduces the importance or validity of measuring 
health-related well-being.

M ore generally, the World H ealth Organization has for many years been 
advancing the idea that ‘health’ should be more broadly defined than merely 
the ‘absence of disease’. W H O  has advocated that good health should be rep
resented by complete physical, mental and social well-being. T hat is, ‘official’ 
thinking has moved a long way away from m easuring ‘health’ as something 
which one quantifies with a clinical therm om eter or a sphynomanometer. Health 
concerns the whole person, and their relationship with the society in which they 
live. This, again, lies behind the new approach to measuring the state of a 
person's health by measuring their quality of life in the health context.



4 G. Teeling Sm ith
In more practical terms, the m easurement of quality of life has become in

creasingly im portant because of the present fashion for cost-containm ent in 
health services. It has become much more essential to dem onstrate quantifiable 
improvements in well-being in order to justify the cost of achieving it. But even 
more im portant, it has become essential to quantify the benefits of therapy in 
order to set them  against the inevitable risks of modern treatm ents. M ere clini
cal m easurem ents or anecdotal evidence that patients ‘feel better’ has not been 
sufficient to contradict the belief that a particular treatm ent is ‘too dangerous’ 
to remain in use. There needs, in the late 1980s, to be a formal benefit-risk 
equation in order to balance the hum an hazards of a medicine against its pre
viously unquantified social benefits. If such equations had been available in 
quantitative term s it is quite possible that some treatm ents which have been 
withdrawn from the m arket could still be available to be prescribed in suitable 
cases.

Figure 1. Teeling Sm ith Risk-Benefit M atrix

In this context, the ‘Teeling Sm ith Risk-Benefit M atrix’ is relevant. It is 
illustrated in Figure 1. One axis shows the relative risk of a treatm ent, and the 
other the relative benefits. If the risks are negligible, the treatm ent is acceptable 
however trivial its benefits. If its risks are severe, they are only justifiable if 
the benefits are dram atic— for example, a lifesaving treatm ent for cancer or 
AIDS. W hat is self-evident is that serious risks are never justified if the benefits 
are trivial. However, an im portant aspect of this risk-benefit m atrix is that a 
treatm ent may shift its position both according to the type of patient being 
treated and according to the national economic situation.

Chloramphenicol is a good example. It has grave risks, but these are fully 
justified in treating typhoid. In this case, the product is in the top right hand 
corner of the m atrix. But if it is used in western society to treat a mild sore 
throat, it shifts across to the top left hand side. And when it comes to the poorest
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countries of the world, its use is more justified (because of its cheapness) in 
m oderately severe conditions than it would be in western societies which can 
afford much more expensive but safer alternatives.

T hat digression nicely illustrates the subjective nature of ‘acceptable’ ben
efits. But it also underlines the importance of the measurements themselves. 
W ithout some hard quantification of both risks and benefits, judgem ents on the 
acceptability or otherwise of a medicine must be based on pure speculation or 
prejudice.

Thus in the 1980s it is possible to make a convincing case for the importance 
of measuring the ‘quality of life’. W hat will become clear in succeeding chapters 
is that there is still some uncertainty on exactly how such measures should be 
obtained.

As the subsequent chapters explain, the techniques can be divided broadly 
into the use of ‘health profiles’ or ‘health indices’. There is also an im portant 
development with the use of the so-called ‘time trade-ofF technique, which 
requires patients to judge how long a period in one state of health could be 
‘traded’ for a different period in another state of health. Obviously, the better 
their state of health, the shorter period of life people would accept as a 'trade- 
ofF for longer survival in a less desirable state.

The problem is tha t simple ‘health indices’ based on peoples’ subjective as
sessment of the relative values of different states of health can give results which 
vary from those using the ‘time trade-ofF method. Indeed, the indices themselves 
can be calculated in different ways. M eantime, therefore, most of the studies 
reported in this book rely on the simpler concept of a health profile— which will 
be fully described in later chapters.

However, the present uncertainties in the state of development of the m ea
surement of health should not be allowed to cloud the principal issue. Classical 
cost-benefit analysis and simple m easurement of medical signs and symptoms 
are no longer sufficient in themselves always to justify the choice of a new 
treatm ent.

W hat m atters in the last decades of the twentieth century is how the patient 
fee ls , and not what the doctors think he ‘ought’ to feel, based on clinical m ea
surements alone. This is an im portant development in medical philosophy, and 
one which is being steadily accepted by the medical profession. It will not, of 
course, be universally understood in the immediate future. The principle of the 
randomized clinical trial took many years to gain acceptance. However, the im
portant point is that ‘measurement of health ' will become a generally accepted 
concept by the twenty-first century, and those who want to learn more quickly 
about the way in which the relevant techniques are being developed will gain 
much by reading this book. This is the justification for calling it ‘a practical 
approach’. The techniques it describes may not always be immediately applic
able or fully validated, but physicians and others concerned to be at the leading 
edge of developments in medical care will find much of practical relevance in 
its pages.
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Measuring Health in Clinical 

Care and Clinical Trials
Sonja  H u n t

Research Unit in Health and Behavioural Change, Edinburgh

The m easurement of health is inextricably linked to two associated issues: how 
‘health’ is defined and the purpose for which m easurement is designed.

Definitions of Health
Exactly what is m eant by the term  ‘health’ can often only be inferred from 
the way in which the term  is used. A decline in overall m ortality rates in a 
population may lead some writers to conclude that ‘health’ is improving; the 
fact tha t one drug induces fewer side effects than another may be used to imply 
that the former is better for ‘health’ than the latter. Since in order to m easure 
something it is vital to know what that something consists of, any consideration 
of health m easurement m ust begin by dispelling, as far as possible, the semantic 
confusion which bedevils the term ‘health’.

There is, unfortunately, little general agreement on definitions of health and 
attem pts at clarification have ranged from suggesting the mere absence of dis
cernible pathology to an all-encompassing focus on ‘physical, social and mental 
well-being’ (W H O , 1978). For the purposes of m easurement, however, it is pos
sible to gain some operational guidelines by breaking concepts of health into 
four categories each of which implies a different focus for measurement.

Disease
Disease refers to a biomedical nom enclature which reflects the interest and 
responsibilities of the medical profession. The diagnosis of a disease involves a

7



8 Sonja Hunt
labelling process orientated to the problems of treatm ent and research where the 
underlying components of the process are largely incomprehensible to the lay 
person. Diseases may be discerned by reference to symptoms and clinical signs 
and, increasingly, the arm am entarium  of diagnostic technology. The assessment 
of the presence of disease is, obviously, a task for the medical practitioner, but 
the incidence and prevalence of disease in a population may be measured by 
reference to m ortality and morbidity data.

Illness
Illness, on the other hand, may be defined as the experience of some distress or 
discomfort based upon an individual’s perception tha t some change has occurred 
in custom ary function an d /o r feeling. The perception of illness is a subjective 
process with idiosyncratic elements and is usually relative to a background of 
‘noise’— that is, little aches and pains, slight malfunctions, feelings of unease, to 
which the individual has become accustomed. A person may feel ill, but not have 
a disease, or conversely may come to a ttrac t a medical diagnosis without feeling 
ill, for example in many cases of hypertension. The language of illness is that 
of the vernacular and is orientated towards problems of existence and coping 
which are of concern to the patient. The m easurement of illness, therefore, must 
be orientated towards the patients’ point of view, and will involve the use of 
interviews and questionnaires.

Sickness
Sickness is generally taken to refer to socially sanctioned ways of indicating 
illness, including acts of labelling and communication of distress. It involves a 
variety of behaviours including, perhaps, the seeking of medical attention, ab
sence from work, staying in bed and the relinquishing of usual social activities. 
N either illness nor disease necessarily implies sickness and, of course, sickness 
behaviour may be observed in the absence of either illness or disease. M easur
ing sickness may involve utilization rates of various medical specialties, or the 
assessment of sickness/absence rates.

Health
Both lay and medical personnel find it difficult to identify the definition and 
components of health except by reference to the absence of disease, illness 
and sickness. Moreover, the term  ‘healthy’ sometimes implies some moral or 
value judgem ent as in the term  ‘a healthy a ttitude’ which complicates the issue 
further. H ealth, in the positive sense is difficult, if not impossible, to measure by 
virtue of the fact that insufficient agreement exists on the components of health. 
Clinical judgem ents focus upon the presence or absence of disease, while lay
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people may hold a variety of concepts, such as the ability to carry out normal 
everyday tasks, having reservoirs of strength, feeling good, having the capacity 
for wholehearted enjoyment of life, being physically fit and so on (Herzlich, 
1973; H unt and M acLeod, 1987). In any event, the basic m aterial upon which 
to base scales of reliable m easurement is not currently available.

Related to the term  health are others such as ‘well-being’ and the increas
ingly ubiquitous ‘quality of life’. It is probably best to regard all these terms as 
hypothetical constructs which may be defined and operationalized for specific 
purposes. The confusion which surrounds definitions of health is an im portant 
one from the point of view of m easurement since it accounts for the diversity of 
content and emphasis of the variety of so-called health indicators. The am bigu
ity of some health measures is attested to by the fact tha t the same instrum ent 
may turn up under rather different rubrics, for example, the N ottingham  Health 
Profile, which is described later, has been referred to as an indicator of health 
status, a quality of life instrum ent and a measure of perceived distress.

The Purpose of M easurement
Clearly, the reason for m easurement being deemed necessary is closely related 
to the variables tha t are to be measured. The extent and pattern of diseases 
in a population, for example, is im portant for the understanding of the overall 
impact of medical services, public health activities and social and economic 
conditions on health. This will require studies of an epidemiological nature, 
which may, of course, also be of value in assessing the aetiological significance 
of certain factors.

At the clinical level, the purpose of m easurement may be to gain information 
about the pre-treatm ent status of the patient, which may have implications for 
both the choice of treatm ent and the outcome of tha t treatm ent; to assess the 
relative efficacy of various forms of therapeutic intervention; to measure the 
impact of treatm ent upon the patient, rather than upon the disease; to monitor 
post-treatm ent progress; to com pare individual and group responses to different 
forms of treatm ent.

D octor-Patient Discrepancies in the Assessm ent o f Interventions
Medical care and treatm ent have proceeded almost since their inception with
out the apparent need for health measures which go beyond the judgem ent of 
clinical signs and symptoms. The previous chapter has indicated some of the 
reasons for the increasing popularity of health or quality of life measures. In 
recent years research has been carried out which indicates that discrepancies 
exist between the judgem ents of doctors and patients on whether some medi
cal intervention has been efficacious or not. One of the best known studies is 
that carried out by Jachuck et al. (1982) on 75 hypertensive patients and their
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relatives. The authors found that in the opinion of the doctor concerned, all 
the patients had improved after treatm ent. However, less than half the patients 
shared this opinion and none of their relatives, all of whom thought the pa
tient had deteriorated or remained unchanged. These discrepancies are easily 
explained once it is realized that each group based their judgem ent upon differ
ent criteria of ‘improvement’. From the physician’s point of view blood pressure 
had been satisfactorily controlled, there had been no clinical deterioration and 
the patient had not complained. The patients were judging in relation to their 
previous feelings, their ability to function and by their enjoyment of life. R ela
tives had noticed irritability, mood changes, lethargy and hypochondria, as well 
as deterioration in sexual energy and activity.

Similarly, in a study of outpatients in a general medicine clinic there was 
only 50 per cent concordance in doctor-patient assessments of the success of 
treatm ents (O rth-G om er et al., 1979). Research on low back pain has shown 
even less agreement on whether therapy has provided relief (Thom as and Lyt- 
tle, 1980). Moreover, doctors’ assumptions about clinical symptoms which they 
feel ought to be associated with adverse effects on well-being are known not 
to be always correct. For example, in a comparison of cytotoxic and endocrine 
treatm ent for breast cancer, it was found that nausea, vomiting, constipation 
and total alopecia were more frequent in women on cytotoxic drugs. However, 
this was not reflected in their feelings of well-being which actually rose over 
an eleven week period (Priestm an, 1986). It was concluded that the symp
tom atic relief resulting from tum our shrinkage more than offset the distress 
from side effects. In another study of quality of life following heart transplan
tation, Lough el al. (1985) observed that although heart transplant patients 
experience recurring symptoms and distress this has little impact upon their 
subjective evaluation of their overall quality of life.

Relatively few indicators have attem pted to m easure or even record the per
ception of the individual in relation to improvement an d /o r disability and yet 
we are coming to understand that it is these subjective elements which are 
largely responsible for whether or not an individual seeks care and considers 
him self/herself to be well. The relationship between ‘objective’ and ‘subjective’ 
is often regarded as a methodological problem, yet it may be more useful to 
regard the two aspects as being essential to our knowledge of hum an beings 
and their reactions— the one view enriching the other.

The need to incorporate the perspective of the patient into clinical assess
ments, both of the impact of the medical condition and the sequelae of trea t
ment, has manifested itself in many guises. Most often, the patient’s rating 
of their feelings, functioning an d /o r symptoms is elicited via some form of 
questionnaire, but the resulting information may be referred to variously, as in
dicative of ‘quality of life’, ‘well-being’, ‘socio-medical d a ta ’, ‘perceived health 
status’, or whatever term happens to be current. In reality most of the ques
tionnaires do not measure any of the above, but rather focus upon aspects of
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disability, discomfort and distress. Concepts such as ‘quality of life’ and well
being, not only, to date, defy m easurem ent because of lack of definition, but 
are so closely bound to the hopes, fears, values and expectations of individuals 
as to be unsuitable for making judgem ents about groups of patients or indeed 
about any patient in particular.

On the other hand, the fact that most questionnaires focus upon the negative 
aspects of function and experience is quite practical, since there tends to be a 
greater commonality in relation to tha t which is distressing, for example, pain, 
trouble with sleeping, sexual difficulties, than in respect of those experiences 
which enhance the quality of any individual life. The aggregation of scores thus 
becomes less problematic.

Comparisons of value in health-related activities must allow the perceptions 
of the patient an equal, if not greater, place than clinical evaluations. The pa
tient’s subjective assessment may elicit more practical interpretations of the 
meaning of the impact disease and treatm ent have on comfort whereas ‘objec
tive’ indicators may merely be projections of professional moraes. On the other 
hand, such m easures will lack power if they are not convincing in the eyes 
of clinicians, technicians, m anufacturers of drugs and equipment, whose ori
entation is towards ‘hard data’. H ealth measures must be acceptable to those 
on both sides of the intervention at issue, for their capacity to enlighten the 
investigators and their appeal and appropriateness for patients.

Types o f Health M easurement
Health measurements relevant to clinical concerns take several different forms 
according to the definition adopted, the purpose for which they are being used 
and the prejudices of the compilers. Thus a common type of measure takes the 
form of a list of symptoms to which the patient is asked to respond in terms 
of affirmation of varying degrees. Such measures express clinical concerns with 
the disease implications of signs and symptoms such as breathlessness, pain, 
cough, unusual bleeding, the production of sputum, bowel function and so on.

A ttem pts to introduce areas of more concern to patients are represented by 
functional measures such as the Sickness Im pact Profile (Bergner et al., 1976; 
1981) adapted for use in Britain as the Functional Lim itation Profile (Patrick,
1981). The SIP  consists of 136 items which refer to illness or disease-related 
dysfunction in 12 domains including work, leisure, home life, mobility and social 
interaction. It thus measures, as its name implies, the impact and limitations on 
normal daily functions which are of most interest to the patient. Obviously, the 
underlying notion here is that a person’s satisfaction with life and the quality 
of that life is impaired by interference with function.

Another type of indicator which reflects a lay perspective of health problems 
is the N ottingham  Health Profile (H unt et al., 1986). This is a short 38-item 
questionnaire couched in the vernacular, which taps felt distress in the areas of
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physical mobility, pain, sleep, social isolation, emotional reactions and energy. 
The main advantage of this Profile is its brevity and its acceptability to patients. 
W ithin the six sections items have been weighted based upon lay judgem ents 
of the relative severity of the different experiences implied by the items.

U se o f Health M easures in Clinical Care
The m ajority of medical practitioners probably think of health or quality of life 
as equivalent to normal functioning or as close to it as can be achieved under 
the circumstances. The correction of some medical condition may, therefore, 
satisfy the doctor, but for the patient other factors may have equivalent or 
greater importance, for example, concerns with family, work or leisure pursuits. 
Moreover, some criteria of function which may be used by the doctor to assess 
recovery, ignore other aspects of life. For example, one study showed that return 
to work following myocardial infarction was a t the expense of other activities, 
leisure pursuits and sex life in particular (Finlayson and McEwen, 1977).

The treatm ent of mild or m oderate hypertension provides a good example 
of the need for some adjunct to clinical outcomes. It is becoming well known 
that many antihypertensive therapies have side effects. Cognitive impairm ent, 
memory lapses, anxiety, sleep dysfunction, and impotence have all been reported 
(Bulpitt, 1982; Pickering, 1974). These effects are disturbing enough but their 
repercussions for the totality of the patient’s life may not be appreciated. The 
ability to carry out occupational tasks may be impaired and income threatened. 
Feelings of tiredness may lead to lowered productivity and loss of interest, 
which is noted by employers. Personal relationships may suffer and be further 
disrupted by the irritability of the patient. For the sexually active, interference 
with custom ary enjoyment will have implications for harmonious and intim ate 
relationships and for self-image. Often a patient may not associate these effects 
with medication and believe problems at work or in the home to be the fault of 
colleagues and family and sleep disturbances to be due to worry.

For some patients the ability to lead what they consider to be a normal 
satisfying life may outweigh any possible benefits of medication. Effects on 
daily life are a prim ary cause of lack of compliance to medical regimens. A 
study by Dunnel and Cartw right (1972) indicated tha t 16 per cent of pre
scribed items are thrown away before being used and 20 per cent of medicines 
are not taken as directed. In all only about 50 per cent of patients comply 
with doctors’ advice and treatm ent. Non-compliance may be quite logical from 
the patient’s point of view; feeling better, the occurrence of unexpected and 
unexplained side-effects or signs of drug toxicity are all good reasons for dis
continuing treatm ent. Solutions to non-compliance tend to be seen in improved 
doctor-patient communication and education. Conrad (1985) has described the 
alternative patient-centred approach to managing medications and points out 
that what appears to be non-compliance from a medical perspective may actu
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ally represent an attem pt by the patient to assert control over his or her own 
disorder.

This emphasis on m utual decision-making would seem to indicate the value 
of including a shared outcome measure of perceived health as the basis for 
reviewing therapeutic intervention. Moreover, patients are often reluctant to 
discuss details of their life outside the surgery or clinic with the doctor and some 
means of assessing function and feelings which go beyond a cursory enquiry 
about the presenting condition can be of great value.

A further application of patient-based measures is in groups of patients where 
there is considerable uncertainty of prognosis. Cancer patients are an example of 
such a group. Individuals or certain categories of patients may be at higher risk 
of psychological disturbance in the early stages of clinical treatm ent and there
fore might benefit from specialized care and support. In addition, in the longer 
term, questionnaires can assist in monitoring progress and add an additional 
perspective to clinical assessments, which might help to inform the direction 
of further therapy. The special problems of toxicity and side effects associ
ated with cytotoxic therapy have been noted by Priestm an (1986) especially 
where this is used following surgical treatm ent to treat possible m icrom etasta
sis. He described two measures which give accurate and sensitive assessments 
of measuring subjective toxicity but considered that, although these may give 
an indication of quality of life, further refinement was needed. A preliminary 
study of the use of the Nottingham  H ealth Profile illustrated this approach with 
cancer patients (H unt et al., 1986). O f new patients attending for radiotherapy 
it was found that approxim ately 20 per cent experienced little or no evidence of 
distress as measured by the N H P. The remaining 80 per cent had poor subjec
tive health status with some of the highest levels of distress possible, especially 
in emotional reactions, lack of energy and sleep. There appeared to be a rela
tionship between perceived health a t diagnosis and at the end of therapy, with 
those with the worst problems at diagnosis showing little improvement after 
treatm ent.

Patients with skin cancer showed least distress in perceived health at time 
of diagnosis and there was a considerable improvement following treatm ent. 
The data suggested that diagnosis engenders a great deal of emotional distress, 
particularly in females, but much of this has dissipated by the start of treatm ent. 
In a group of patients with residual or recurrent disease there were lower levels 
of perceived discomfort and distress than with new patients, but poor perceived 
health in the domains of sleep and energy for men and emotional reactions and 
social isolation for women. There also appeared to be more disability in daily 
life although this may reflect the fact that they formed an older age group.

In a small group of patients who were attending for follow-up and who had no 
residual disease the scores were fairly low. In all categories of cancer patients 
there was a considerable range in scores on the N H P, with some individuals 
having high or very high scores. Such analyses may allow individuals with
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special needs to be detected and within each disease grouping extra support 
can be given to those with the greatest expressed problems. This m ay allow 
extra help to be given to those who do not complain as well as those who are 
more vocal in expressing their problems. Molleman et al. (1984) indicated the 
importance of expert help in providing information and in assisting the patient 
and his or her close relative in reducing anxiety.

A further use of patient self-assessment is in the possible prediction of prob
lems which do not show up on clinical exam ination. A study of pregnant women, 
monitored through the period of their pregnancy, showed that scores on a stan
dard measure of perceived health problems, particularly in relation to social 
isolation, a lack of energy, sleep disturbance and emotional upset, were associ
ated with future medical and social complications (H unt et al., 1986).

A deterioration in a patient’s condition, or indeed an improvement, does not 
always m anifest itself in clinical signs. Although most doctors listen to the 
comments and complaints of patients, they tend to do so with a clinical ear, 
alert for issues of medical not psychosocial concern. The inclusion of health 
or ‘quality of life’ questionnaires in assessments of clinical intervention has 
often been a rather cavalier affair. It is common for such instrum ents to be 
included because they are available, ra ther than because they are suitable for 
the particular circumstances. In fact, if the results obtained are to be of any 
practical value health measures must be chosen very carefully and used with 
understanding of their applicability, reliability and limitations. Some clinicians 
may have an interest in and understanding of the importance of including an 
assessment from the patient’s perspective, but do not know what to measure, 
how to measure or how to judge the applicability, usefulness and merits or 
otherwise of particular instruments.

The choice of a health m easure for use as an adjunct to clinical assessment 
will be optimized where the following factors are taken into account.

The Relevance o f  the Measure to the Medical Condition and the Treatment
This involves consideration of the main impact of the health problems and the 
probable effects of treatm ent. For example, there would be no point in using an 
instrum ent like the Sickness Im pact Profile if the outcomes were likely to have 
little effect on function, but rather more likely to have an impact on intellectual 
ability.

The Reliability and Validity o f  the Instruments
For a questionnaire to give consistent results relevant to the issue under mea
surem ent it should have undergone extensive testing for reliability and validity 
and most reputable instrum ents will be accompanied by details of this. Relia
bility is normally established by a test/re test method and is, of course, closely
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related to the sensitivity and specificity of the instrum ent. In general it can be 
said that the less severe the items contained in the questionnaire the less con
sistent will be the results obtained with it. This is because more severe items 
tend to be more stable and robust.

Validity testing will take the form of running the instrum ent in trials of its 
relationship to other criteria which can be supposed to be indicative of the 
same underlying concept. In the case of the N ottingham  Health Profile, for 
example, scores on the questionnaire were compared in relation to utilization of 
medical services, on the assumption that those who manifested greater distress 
through scores on the Profile would also be likely to seek medical attention. 
The discriminative power of the scores was tested by comparing those from 
groups with very different medical conditions and by before and after studies 
of medical intervention (H unt et al., 1986).

Very often questionnaires used in clinical situations have not been sufficiently 
tested for reliability and validity, often representing a set of ideas incompletely 
conceptualized and arbitrarily expressed. Most technical equipment in medicine 
has undergone a prolonged period of testing in order to ensure that it gives con
sistent and appropriate results. If the addition of questionnaires and interviews 
which tap  the patients’ view of medical intervention are to be taken seriously 
they must, equally, inspire confidence in the quality of their performance.

Previous History o f  the Instrument
It is im portant to know with which types of groups the instrum ent has previously 
been used and with what result. Is information available about its applicability 
to certain categories? For example, a study of the effects of chem otherapy on 
female cancer patients will clearly give a different pattern of scores than would 
one on men with moderate hypertension. It is helpful if comparison scores are 
available, particularly if a health measure is to be used only once with one group 
of patients. Clearly a ‘quality of life’ profile of, say, angina patients is of little 
value if there is no way of knowing how their scores com pare with ‘norm al’ 
individuals of the same age and sex. Since social class is also known to affect 
health experience (H unt et al., 1985) some information on this will always be 
helpful.

The Sensitivity to Changes Implied by a Particular Treatment
There is little point in including a health measure in clinical assessment if it is 
unlikely to pick up the probable effects of treatm ent. For example, some drugs 
may improve a patient’s functioning but make them feel irritable, antisocial 
and depressed. Equally, some drugs may improve mood, but adversely affect 
gait and sleep. Clearly, judicious choice of instrum ents is necessary in order
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neither to over- nor to underestim ate the value of the treatm ent and its impact 
on non-clinical aspects of the patient’s life.

Acceptability to the Patient
This issue involves the language in which questions are couched, the time taken 
to complete the questionnaire and the kinds of items that are present. The 
average reading age of the British population is nine years. One of the major 
problems with health questionnaires which are devised by medical and health 
personnel is that the items they contain may be expressed in term s which are 
not completely understood by patients. This leads to m isunderstandings and 
invalidates any results obtained. The actual content of the questionnaire must 
make sense to the patient and be seen as having relevance to his or her situation.

The burden imposed on the patient in term s of the time and patience required 
to fill out a questionnaire is an im portant consideration, particularly if he or 
she is seriously ill. A huge battery of instrum ents such as that employed, for 
example, by Croog et al. (1986) in the clinical trial of antihypertensive drugs 
not only affects compliance but constitutes a tiring, time-consuming task which 
may be taxing for the respondent. Another aspect of acceptability concerns the 
characteristics of the patient group. A self-administered questionnaire may pose 
practical problems for elderly persons who may find it difficult to hold a pencil 
because of arthritic  fingers or who may have mislaid their spectacles.

Who Will Code and Analyse the Questionnaires?
Lengthy questionnaires with complex scoring systems may require specially 
trained coders and analysts. If such are not available, the simplicity of a ques
tionnaire should be taken into account when deciding between equally suitable 
alternatives.

In sum m ary, when choosing a health or ‘quality of life’ m easure to be in
cluded either in clinical assessment of individual treatm ent or in a big trial, the 
reliability, validity, acceptability and com parability are of prime importance. If 
such measures and the information derived from them  are to be taken seriously 
at least as much thought should be given to their choice as to the choice of 
treatm ent.

U se o f Health M easures in Clinical Trials
The usual form of a clinical trial is that it is prospective and involves the 
random assignment of patients to different treatm ent groups, one or more of 
which will be a control. Eligibility criteria and details of the intervention to 
be tested are clearly specified and there is prior identification of prim ary and 
secondary outcomes. The samples involved will be of sufficient size to permit
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the application of statistics to the data and to allow conclusions to be drawn 
about significant differences between groups. Ideally, such a study is double 
blind.

The introduction of patient assessment of outcome into such a design poses 
a great many problems for the investigators, for the patients and for the relia
bility of the data. Probably of prime importance is the seriousness with which 
questionnaires are regarded by the personnel involved in that trial. Van Dam et 
al. (1981) have shown that non-cooperation of clinicians is the biggest barrier 
to organizing research in a clinical setting. M arks on a piece of paper may be 
perceived as of little value compared with the fam iliar clinical signs. Often staff 
do not appreciate the extensive testing procedure that standard questionnairies 
have been through and they need to be convinced both of the ‘respectability’ of 
the instrum ent and of the reason for its inclusion. W here this is not the case, 
adm inistration of the questionnaire may become lax or even om itted altogether 
if staff are ‘too busy’. Obviously, in a clinical trial variability in adm inistration 
will lead to results which are of equivocal worth.

The consistency of adm inistration of questionnaires, the location where they 
are filled in and who else is present, will also affect com parability of data. 
Although some personnel may not know who is on which drug, where question
naires are given at regular intervals in the presence of the same staff member 
it may become apparent, through the pattern of responses, to which treatm ent 
group the patient belongs.

The setting in which questionnaires are given needs careful thought. A busy 
outpatient clinic is not the ideal location. If the instrum ent is filled in a t home 
other family members may influence the answers. W hichever setting is chosen, 
subsequent adm inistrations must be given in the same place; this requirement 
in itself may determ ine the location.

The time available for the completion of a health measure will influence 
the choice of instrum ent. In a hospital situation it may be possible to leave 
a self-assessment form with the patient for a longer period of time than in 
a clinic. The length of the questionnaire may also influence compliance with 
filling it out. Some trials, for example that reported by Croog et al. (1961), have 
used a whole battery of ‘quality of life’ measures involving a weighty series of 
questionnaires which imposes a heavy burden on patients as well as posing 
serious questions about the continuing reliability of the data. The frequency 
with which a questionnaire is given can affect the conclusions drawn from it. 
W here repeat applications are necessary too infrequent an adm inistration will 
mean that transient effects are missed, but too frequent presentation may lead 
to contam ination of one set of answers by the previous one and to increased 
attrition due to the imposition of the task on the patient’s time and tolerance.

The seriousness with which patients regard a questionnaire is also of vital 
importance for compliance, although with well tried questionnaires this will 
have been established in the development phase. Nevertheless, the reason for
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inclusion of a health measure, its rationale and importance should always be 
explained. Too often questionnaires are handed to the patient in an off-hand 
m anner which conveys the message that its completion is not a serious m atter. 
Questionnaires should always be checked for the comprehensiveness of their 
completion as soon as they have been obtained from the patient; leaving them 
to pile up before checking may allow errors and omissions to multiply.

All of these issues are magnified when m ulticentre trials are in progress, 
since there may be substantial variability in the circum stances of adm inistra
tion of the questionnaires and the attitudes of the research team. Since the 
wider psychosocial aspects of health status are susceptible to influences outside 
the intervention at issue it is necessary to be aware tha t participation in the trial 
may itself have an effect on patients’ well-being, and for this reason changes 
in treatm ent groups and placebo groups should always be com pared with any 
changes in a control group and with comparison scores if available. Experi
m ental groups may also be affected by increased attention or better nursing 
care.

Providing that these difficulties are recognized and systematically addressed 
health m easures provide a useful, and sometimes decisive, independent outcome 
assessment and may well be crucial in the selection of alternative therapies when 
clinical outcomes are very similar or inconclusive.

One aspect of using randomized controlled trials to assess the impact of 
medical intervention is that im portant inform ation concerning the interaction 
of the patient with the treatm ent may be lost in the aggregation of data. Because 
perceived distress and discomfort are somewhat related to unique factors in a 
patient’s life and the context and meaning of that life, in a way that clinical 
indicators are not, the impact of the same intervention may be very different 
for different patients, a fact which may be obliviated by sum m ary results.

The inclusion of some m easurement of the impact of treatm ent on the wider 
aspects of a patient’s experience is an ethical, as well as a practical, necessity 
when the testing of a new drug or treatm ent is being planned. The decision to 
apply a new therapeutic technique requires an appreciation of the total impact 
it may have, not solely the biomedical effects. A lowered m ortality risk in 
exchange for an impoverished and difficult life may not be congenial to many 
people and a desired outcome of clinical trials must be the lim itation, preferably 
the elimination of undesirable side-effects.

Cross-cultural Issues
An increasing number of clinical trials involve sites in more than one country. 
When this is the case the issue of com parability of health measures in different 
languages arises. Too often, some existing measure in, say, English, is chosen, 
simply translated in arbitrary fashion into the new language and used. This 
procedure is totally inadequate and there are a num ber of steps which m ust be
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followed systematically if there is to be the same degree of confidence in the 
translated instrum ent as there is in the original. Full details of the problems 
of cross-cultural adaptation have been given elsewhere (H unt, 1986) but at a 
minimum the following procedures need to be employed:

the obtaining of multiple translations based upon thorough discussion of 
conceptual and sem antic nuances of the items;

back translation into the original language and comparison of the two ver
sions;

choice of the most acceptable version with substitution an d /o r omission of 
unsuitable items;

the presentation of the chosen translated items to a panel of lay people who 
will judge their acceptability and face validity.

Often a t this stage it is found tha t some of the translations are not ‘natural’ 
to common speech and are expressed in language which is too literary. A fter the 
resolution of such problems a first draft of the translated questionnaire should 
be prepared and tested in the field on representative samples of patients. At 
this stage more problems of acceptability may arise and must be corrected.

After a final version has been agreed upon the questionnaire must undergo re
liability and validity testing in the new culture and, if items in the questionnaire 
are weighted, a retrial of the weighting must be carried out.

W here this has been done it has been found that cultural values may affect the 
seriousness with which some types of distress and discomfort are regarded and 
it is to be expected that there will be differences between countries (H unt and 
Wiklund, 1987). These procedures can take a year or more, but it is essential 
to follow them  if the data obtained from the translated version are to be of any 
worth. Often there will be pressure to avoid or attenuate this process because 
of time constraints. However, there is little point in going to a great deal of 
adm inistrative trouble to include a measure if the data obtained from it can 
be justifiably disregarded. Moreover, lack of time indicates lack of forethought 
and does not auger well for the smooth running and scientific rigour of the 
research.

Conclusion
Even a modest effect of treatm ent regimens on a patient’s lifestyle and well
being raises important issues, especially when the outcome of treatm ent is un
certain. In recent years much progress has been made in the development and 
testing of health measures which can assess reliably the impact of medical
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intervention from the patient’s point of view. Such measures are becoming in
creasingly robust scientifically and are of particular validity in tha t they raise 
and address issues fundam ental to the function of medicine— the maximization 
of enjoyment and meaning of life even in the presence of illness. It is vital, how
ever, tha t such instrum ents are used properly and taken seriously by clinicians, 
health personnel and patients alike.
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Background
The term  ‘m easurem ent’, in the physical sciences, often conveys the impres
sion of a precise operation based on well-established procedures, carried out 
in controlled laboratory settings and producing results which are expressed in 
terms of standardized units of measure. This scenario contrasts m arkedly with 
the attem pts of social scientists to develop measures of health status where not 
only is the phenomenon under investigation defined in many different ways, but 
there are varying opinions as to how it might be represented, and on whether it 
could or should be quantified. As a consequence there have been a num ber of 
distinct and largely uncoordinated efforts to develop measures of health status. 
This chapter describes some of the processes involved in constructing measures 
of health status, looking firstly at some of the methodological issues which are 
central to the development of these measures and then going on to describe how 
these issues have been dealt with in practice.

H ealth status indicators may be classified according to a num ber of charac
teristics, and a distinction is sometimes drawn between indicators on the basis of 
their form at— single composite indexes and multidimensioned and irreducible 
profiles. The use of the term  ‘profile’ or ‘index’ in the naming of some m ea
sures of health status can, however, be positively misleading. Consequently the 
term ‘indicator’ is taken here to refer generally to all forms of health status or
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quality of life measure, irrespective of their form at, much of the methodology 
of health status m easurement being, in any event, common to all types of in
dicator. An additional note on terminology should also be made at this point. 
The actual mechanisms used to record health status m easurement, be they a 
questionnaire or physician-led interview or simply a checklist, are referred to 
here as m easurement instruments. This does not imply that they possess any 
particular level of refinement or accuracy, or indeed tha t they are capable of 
expressing observations in a quantitative form, merely that they provide the 
means for capturing information on health status.
M ortality and Morbidity
At a tim e when infectious diseases were more commonplace and their ultim ate 
outcome was often fatal, the use of m ortality data would have been a reasonable 
proxy measure of health status in the population There have, however, been 
fundam ental changes in patterns of disease and causes of death over the last 
50 years and in developed western societies gains in life expectancy are now 
relatively small. Life expectancy for a 45-year-old male in England and Wales 
was 26.4 years in 1951, compared with 27.5 years in 1981; this increase is less 
than half tha t achieved in the first 30 years of this century. Nevertheless, in the 
absence of any more suitable measure, m ortality data, expressed as standardized 
rates, have been used as a proxy for health status in the population and in 
determ ining the allocation of health care resources. M ortality data  may be 
useful in making comparisons between population subgroups, or as indicators 
of public health, but they have limited value in providing information about 
individual patients.

M orbidity data, recorded as days lost through sickness or disability, may 
capture information on a range of factors besides health status, including the 
availability of health care resources and the attitudes of the ‘ill’ person towards 
health. Epidemiological data on disease incidence or prevalence are recorded 
in accordance with a standard international classification. Inform ation of this 
type is sometimes difficult to interpret. Environmental factors, unrelated to 
the provision of health care services, such as w eather conditions in winter, can 
profoundly alter the pattern of morbidity (or even death). Changes in diagnostic 
procedures or simply increased awareness amongst doctors and the community 
also contribute to the instability of these data. W here population health status 
is concerned it may be difficult to select diseases which are good m arkers for 
the purposes of comparison over time, or between populations. M ortality and 
morbidity data essentially categorize individuals in term s of a single event—  
death or illness. The health status of individuals in the first category is clear 
and generally speaking unequivocal. W here ill people are concerned, however, 
traditional indicators are not able to distinguish a gradation of health status, 
and they are silent, too, about comparisons between diseases or conditions—  
how, for example, does lung cancer ‘score’ relative to pneumonia?
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M easuring health status is not in itself a recent phenomenon. Rosser (1983) 
attributes one of the earliest examples of a health status index to the ancient 
Babylonians, some 1800 years BC. The code of H am m urabi specifies the penal
ties and rewards for the surgeon in his treatm ent of the patient, and these can 
be used to deduce a rough scale of values for both successful and unsuccess
ful interventions. In the mid nineteenth century, Florence N ightingale devised 
a scheme for describing the health state of patients on discharge from hos
pital using a hierarchical classification system of three categories: ‘relieved’, 
‘unrelieved’ and ‘dead’ (Rosser, 1983). Both cases embody the twin compo
nents (description— valuation) to be found in present-day health status indica
tors.

Description
In spite of the fragm ented research effort in this field, and irrespective of the 
form or function of the eventual instrum ent, a common understanding of the 
problems of constructing a health status indicator has emerged. In order to 
measure health status we need first to describe it in such a way tha t different 
levels/states are identified. A descriptive system is required in order to make 
the simplest form of m easurem ent possible, that is to establish a relationship 
between a subject (patient) and some point or level on a health status contin
uum. Such a descriptive system might be based on a conceptual model which 
expresses the researcher’s personal views of the relevant and m easurable as
pects of health or upon an existing definition, for example tha t of the W HO, 
expressed in term s of social, emotional and physical well-being. N o m atter how 
the descriptive components of the indicator are specified, researchers are at this 
point effectively limiting the extent to which their instrum ent is practically ca
pable of registering different aspects and levels of health status. Those elements 
which are not explicitly included in the descriptive system will not be fully 
represented and any subsequent efforts to weight the system may undervalue 
their contribution. This may be less of a problem where a fairly well-defined 
group of patients or a single disease process is involved, since the researchers 
are more likely to have an intim ate knowledge of the condition and its impact 
on the patient. W here researchers adopt this ‘top-down’ approach and specify 
the elements of the descriptive system themselves, without reference to a wider 
set of judges, there can be no certainty that all relevant components have been 
included. Precisely what constitutes relevance, and who judges it are im portant 
considerations, in themselves.

The problem of designing a comprehensive descriptive system may be tackled 
in another way, so as partially to overcome the difficulty of judging what should 
be incorporated in the descriptions— namely, asking individuals to provide the 
material directly. Surveying the community, or a specific patient group, can 
yield large volumes of descriptive m aterial about the effects of ill health on
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usual functioning and quality of life. These data m ight be expressed in terms 
of statem ents made by the individual respondents about themselves, or in more 
general terms about the effects of ill health on other people. This open-ended 
approach to constructing the descriptive base produces an almost endless stream  
of information and much of it may be fairly idiosyncratic, especially where the 
respondent is given the opportunity to speak about their own, or their fam 
ily’s experiences of ill health. Analysis of these data itself poses some awkward 
problems for the researcher. Faced with an abundance of data he has to find 
some way or organizing, refining and reducing it so as to produce a viable 
set of descriptions, preferably one in which the use of language is simple, non
technical and unambiguous, and which is compact enough to permit subsequent 
valuation. The processes involved in this ‘bottom -up’ approach are likely to be 
every bit as judgem ental as those which characterize the prior specification of 
the ‘top-down’ strategy. Some of the researcher’s ideas about how the descrip
tive m aterial should be organized will inevitably influence the direction of the 
data  analysis. Techniques such as multidimensional scaling or factor analysis 
which may produce statistically acceptable representation of the empirical data 
still require the researcher himself to make decisions about how the dimen
sions/factors are labelled or described.

Valuation
Although simple forms of m easurem ent are possible using a descriptive system 
alone, its usefulness can be significantly enhanced by the addition of a valuation 
or scoring system which quantifies different levels of health status, thus perm it
ting the m agnitude of changes in health status to be observed and measured. 
Introduction of a valuation system raises additional problems however, and two 
issues in particular will have to be considered— whose valuations should be 
sought, and how should these be derived? The case might be argued for se
lecting ill people, as a group who perhaps have the most acute awareness of 
the effects of ill health, Similarly doctors and other health care professionals 
might be represented as having a broader and more objective view of the rel
ative severity of health states— as the ‘experts’, they too should be consulted. 
Individuals in good health might be thought of as being more detached from 
the influences of training or experience and therefore capable of giving a less 
biased set of responses. U ltim ately, of course, since decisions have to be taken 
about the allocation and use of health care resources, it might be thought ap
propriate that any weights which are to form part of a health status measure 
should originate with politicians and the government. The use of a single ref
erence group for weighting a health status indicator is to be avoided unless 
the weights are only to be applied in the specific context of a single disease or 
condition. M ultiple reference groups provide much needed information about 
the variability in scores which may arise from different subject groups.

W hile the construction of a soundly based scoring system is an im portant
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requirement in developing a useful indicator, not all researchers have been con
cerned with a detailed exam ination of the processes involved. In some instances 
the scoring system has been specified by the researchers themselves on the basis 
of an arbitrary weighting of their own design. A slightly less crude means of 
generating a scoring system for a descriptive health status indicator involves 
surveying a population sample to establish the frequencies with which different 
health states are encountered. These frequency data might then be converted 
into a simple num eric scale using one of a variety of models (e.g. G uttm an). 
The scoring system might be so arranged tha t commonly occurring health states 
were given the highest weighting and the least common state, presumed to be 
the more serious, attracted  lower weights.

Scaling Techniques
The analysis of attitudinal and subjective response data drawn from a variety of 
sources has a long and honourable tradition (e.g. Thurstone and Chave, 1929) 
which continues to the present day (e.g. O rth and W egener, 1983). Stevens 
(1966) distinguishes between three types of scaling procedure which have been 
used for measuring non-physical stimuli com parable to health states, for exam 
ple the seriousness of crim e (Sellin and W olfgang, 1964). Magnitude estimation 
is designed to elicit valuations directly from subjects. A single health state might 
be designated as a reference state by the experim enter and this would be as
signed a unit value. The subject is asked to indicate the m agnitude of the ratio 
between that reference state and other health states and to express this ratio as 
a number. If  states B and C scored 4 and 8 respectively when compared to the 
reference state A (with its pre-assigned value of 1), then tha t subject’s scale 
values for A, B and C would be taken as 1, 0.25 and 0.125. The geometric 
means or median scores for the experimental subject group should be used to 
represent the average valuations for each state. W here the rank order of states 
has been established prior to m agnitude estim ation then it is permissible to work 
with successive pairs of states, rather than continually making judgem ents with 
respect to the reference state.

Category rating, in one or other of its variants, forces subjects to classify 
states into one of a limited num ber of ordered categories. These categories are 
sometimes represented as being separated by equal intervals, although this is a 
difficult assumption to sustain. The typical rating scale will a t least be bounded 
by descriptions of the end categories. Subjects are expected to sort the states into 
categories according to, say, their ‘perceived seriousness’. The mean category 
score for each state can be calculated from the pooled experimental data. In its 
basic form this type of scaling, unlike m agnitude estimation, does not support 
the examination of individual differences between subjects. Two variants of the 
procedure can assist in this, Rank ordering can be treated as a form of category 
rating in which the num ber of categories is equal to the num ber of health states. 
The mean rank sum based on the pooled responses can be used as scale values
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for the group as a whole and correlation coefficients (Spearm an’s rho) can be 
used to examine the association between subject rankings. Similarly, graphical 
rating procedures can be used to capture valuations. Ratings can be expressed on 
a visual analogue scale (often a 10 cm line), on which subjects record the point 
a t which they consider a state should be located, (‘unim portant’; ‘extremely 
serious’) or by a numeric value (0; 100). The scores for each state are obtained 
by simply measuring the distance along the line that has been m arked by the 
subject.

Paired comparisons methods require subjects to make judgem ents about pairs 
of states, essentially answering the question ‘is state A worse than state B?’ No 
estim ate is made of the m agnitude of the relationship. Judgem ents about all 
pairs of states are required for the original model and this typically necessitates 
n X ( n  — l ) / 2  judgem ents, although modifications to the procedure can circum 
vent this lim itation where large numbers of states are involved. The analysis 
of paired comparisons data usually precludes the possibility of examining re
sponses from individual subjects but m easures of internal consistency are easily 
calculated and can be used to indicate the quality of the subjects’ perform ance 
and the extent of any agreement amongst them.

The m easurement level of any indicator should be carefully assessed in the 
course of its design and construction. Indicators which are published without 
proper evaluation of their m easurement properties are likely to be limited in 
their usefulness and prone to misuse for purposes which they are intrinsically 
unable to support. In particular the arb itrary  use of num bers to designate dif
ferent levels within an indicator may lead to their spurious use as weights or 
valuations. C are should be exercised too, in the selection of the statistical tests 
which are used to analyse observations based on these indicators. Most forms 
of statistical analysis can be applied to data from interval or ratio scales which 
give rise to quantitative m easurements (the arithm etic mean can legitim ately be 
computed as a m easure of central tendency, for example). Nominal and ordinal 
scales produce data which are essentially qualitative in character and should 
be subjected to non-param etric statistical tests (the mode or median would be 
the appropriate measure of central tendency in this case). If the theory and 
practice of scaling methods appears to be an unduly complex area of study the 
reader will find some reassurance in Torgerson’s standard reference work on 
the subject (Torgerson, 1958).

Selecting a Scaling M ethod
The selection of the procedure for eliciting or generating valuations from sub
jects is crucial in two respects. Firstly, the scaling method which is adopted 
may require multiple ratings of health states and this can prove im practical for 
any but the smallest sets of descriptive systems. Individual subjects may not be 
able to complete more than one set of ratings without fatigue and consequent
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degradation in the reliability of their responses. Larger, more complex descrip
tive systems can be partitioned so tha t a single subject is exposed to only one 
segment for the purposes of collecting repeated ratings. This in turn calls for 
correspondingly larger numbers of subjects, so that sufficient judgem ents can 
be obtained for statistical analysis. The approach, however, seriously limits the 
opportunity for examining individual differences between subjects. A similar 
limitation holds if the scaling method aggregates judgem ents made by indi
vidual subjects, as with the method of paired comparisons. The single subject’s 
preference matrix in this instance cannot be analysed using Thurstone’s original 
model, although models which can cope with such data have been more recently 
described (Bradley and Terry, 1952). Categorical scaling methods have similar 
deficiencies.

The second consideration in selecting the scaling procedure is the m easure
ment properties of the resultant scale. As has already been observed, the use 
of num ber is no guarantee of any arithm etic properties whatsoever in the final 
instrument. Their association with health states in some circum stances merely 
serves as a convenient labelling device. Some procedures give rise to scales 
with well-recognized m easurement properties, although these cannot be auto
matically assumed, especially where the scaling process has been inadequately 
implemented or where the statistical analysis has been incomplete. Computing 
the relevant goodness-of-fit statistic can be a useful safeguard against incau
tious optimism. Violations of the theoretical assumptions upon which a scaling 
method is based should be critically assessed. A clear example of this can be 
seen in respect of the N ottingham  Health Profile (M cKenna et al., 1981) which 
has been shown to be defective in the scaling of the Sleep category (Kind,
1982). Failure to attend to this detailed exam ination of the empirical data can 
only create additional problems in a research area already fraught with diffi
culty.

Since no standard measures exist against which the scoring systems of health 
status indicators can be validated, there is continuing controversy about the 
relative superiority of the various scaling techniques which have been employed 
and about the scale values which they produce. Scale values arrived at by differ
ent experimental procedures may or may not be in agreement. The selection of 
both scaling method and the form of the descriptive m aterial has been shown to 
influence raters’ responses (Llewellyn-Thomas et al., 1984). The different m ea
surements of tem perature on Fahrenheit and Centigrade scales can be simply 
resolved and observations on one scale may be transform ed into corresponding 
values on the alternate scale. H ealth status m easurement has not yet reached 
the point where the relationship between different scales is so readily explained.

The first part of this chapter raised some of the methodological issues which 
can be encountered in the development of health status indicators. The sec
ond part reviews some examples of health status indicators which have been 
developed or applied over the past two decades of health services research.
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The Functional Living Index-Cancer (FL IC ) was developed to meet the need 

for an evaluative instrum ent which was capable of detecting changes in patients 
across a range of dimensions, not just physical well-being (Schipper et al., 
1984). It was designed specifically for use with cancer patients. The design of 
a questionnaire was entrusted to an 11-member panel which included patients, 
spouses of patients, physicians, nurses and a clergyman. An unspecified number 
of patient interviews were also conducted to establish im portant aspects of daily 
functioning— as seen by patients themselves. The panel considered the review 
and interview m aterial before producing an initial 92-item version of the Index. 
Items which were too specific, or unclear, were elim inated following field testing. 
Subsequent validation exercises were conducted and with further refinement led 
to a final 22-item questionnaire.

The method of scoring this instrum ent is somewhat unusual. A scoring line, 
as used in visual analogue scales, is divided into seven categories and the patient 
records their response by m aking the point along the line which s /h e  feels best 
corresponds to their current state. Responses are then scored by taking the 
nearest category boundary to the visual analogue score. Scores for individual 
questions range from 1 to 7 and the overall value of the Index is produced by 
aggregating scores for each question. A score of 1, rather than zero, is assigned 
to what might otherwise be regarded as ‘norm al’ or optimal responses. Although 
the scoring system is based on ordinal categories, and the ratings for questions 
appear to be aggregated across distinct dimensions, scores on the FL IC  index 
are reported to be significantly correlated with scores recorded on the Karnofsky 
Perform ance S tatus Index as well as with measures of psychosocial function.

The QL-Index (Spitzer, 1981) is similarly a disease-specific indicator, again 
designed for use with cancer patients. Three panels of expert judges were used 
to draw up the descriptive m aterial which forms the basis of this instrum ent. In 
this instance however, the content was derived exclusively from consultations 
with the panel. Items were selected from ‘plausibly distinct groupings’ which 
resulted from statistical analysis of panel responses. The Index comprises five 
dimensions: activity, daily living, health, support and outlook (see Table 1). 
There are three levels within each dimension and the patient is given a score of
0, 1 or 2 according to the assessment of the examining physician. The scoring 
system was designed along the lines of the A pgar scale (A pgar, 1953) and it is 
difficult to see how essentially ordinal categories can be combined to create a 
truly quantitative measure.

Both these specific indices were developed to meet a growing need for in
strum entation which would aid in the evaluation of treatm ents within a single 
disease process. One index which is widely used as a quasi-generic m easure of 
health status is the Karnofsky Perform ance S tatus Index which while origi
nally designed for use in assessing patients with lung cancer (Karnofsky et al., 
1948), has been incorporated in a wide range of other settings. Originally de
vised as part of an evaluative study of the palliative treatm ent of lung cancer, the
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Table 1. The Spitzer Q L-Index
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A score of 2, 1 or 0 is given according to the physician’s assessment of the patient during
the past week
Activity
2 Has been working or studying full time, or nearly so, in usual occupation; or m anag

ing own household; or participating in unpaid or voluntary activities, w hether retired 
or not

1 Has been working or studying in usual occupation or m anaging own household or 
participating in unpaid or voluntary activities; but requiring m ajor assistance or a 
significant reduction in hours worked or a sheltered situation or was on sick leave

0 Has not been working or studying in any capacity and not managed own household
Daily Living
2 Has been self-reliant in eating, washing, toiletting and dressing; using public trans

port or driving own car
1 Has been requiring assistance (another person or special equipm ent) for daily activ

ities and transport but perform ing light tasks
0 Has not been m anaging personal care or light tasks an d /o r  not leaving own home 

or institution at all
Health
2 Has been appearing to feel well or reporting feeling ‘g rea t’ most o f the tim e
1 Has been lacking energy or not feeling entirely ‘up to par’ more than ju s t occasionally
0 Has been feeling very ill or ‘lousy’, seeming weak and washed out most of the time
Support
2 The patient has been having good relationships with others and receiving strong 

support from at least one family m em ber an d /o r  friend
1 Support received or perceived has been limited from family and friends a n d /o r  by 

the patient’s condition
0 Support from family and friends occurred infrequently or only when absolutely nec

essary or patient was unconscious
Outlook
2 Has usually been appearing calm and positive in outlook, accepting and in control 

of personal circum stances
1 Has sometimes been troubled because not fully in control of personal circum stances 

or has been having periods of obvious anxiety or depression.
0 Has been seriously confused or very frightened or consistently anxious and depressed 

or unconscious
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Index is an 11-point scale describing the extent of a patient’s independence and 
his ability to carry out his normal activity (see Table 2). Each level is given a 
percentage score (100 = normal; 0 = dead), although these ‘scores’ are only 
notional values, written down by Karnofsky some 40 years ago. They were not 
the subject of any exam ination or inquiry at the time. Since its publication this 
Index has become embedded in the literature as perhaps the classic m easure of 
its type. It is only more recently that the validity and reliability of the Index 
have been examined (Hutchinson et al., 1979) and its status as a ‘numeric scale’

Table 2. Karnofsky Perform ance S tatus Index
Definition % C riteria
Able to carry  on normal 
N o special care needed

100 Norm al; no complaints; 
no evidence of disease

90 Able to carry on normal 
activity; minor signs or 
symptoms of disease

80 N orm al activity with effort; 
some signs or symptoms of 
disease

U nable to work. Able to 
live at home, care 
for most personal needs

70 C ares for self. Unable to 
carry  on normal activity or to 
do active work. A varying am ount 
of assistance is needed

60 Requires occasional assistance, 
but is able to care for most 
of his needs

50 Requires considerable assistance 
and frequent medical care

Unable to care for self 
Requires equivalent of 
institutional or hospital care 
Disease may be progressing 
rapidly

40 Disabled; requires special 
care and assistance

30 Severely disabled; 
hospitalization is indicated 
although death not imminent

20 Very sick; hospitalization 
necessary; active supportive 
treatm ent necessary

10 M oribund; fatal processes 
progressing rapidly

0 Dead



Development o f  Health Indices 33

has even now not been seriously challenged (Schag et al., 1984, p. 187). The 
Index has, as a result of this continued and largely uncritical acceptance, been 
used in a num ber of settings where its legitimacy m ust be seriously questioned, 
for example a study of bone marrow transplantation in children (H interberger 
et al., 1987). Despite these shortcomings the Index does appear to have good 
prognostic properties— as an indicator of imminent death in the term inally ill 
(Evans and M cCarthy, 1985).

The Barthel Index is of more recent vintage and was designed as a m easure 
of independence in patients with neurom uscular or skeletal disorders (M ahoney 
and Barthel, 1965). It comprises ten categories which refer to aspects of daily 
activity including feeding, transferring from bed to chair, washing and bathing, 
dressing and control of bowels and bladder. Some categories are subdivided to 
give two or three levels, each one arbitrarily  scored in increments of 5 points, 
for example, Feeding:

Score
10 Independent patient, can feed himself from tray or table when food within 

reach
5 Some help is necessary

The maximum score on the Index is 100 and indicates a patient who is 
continent, can dress, wash and feed himself, is able to get out of bed, able to 
negotiate stairs and can walk a short distance outside.

Grogono and W oodgate (1971) developed their H ealth Index with the in
tention of allowing severity of disease, efficacy and cost of treatm ent to be 
compared. The Index was based upon what they regarded as the usual activ
ities of daily life. A 10-item questionnaire was designed for use by a doctor 
who scored his patient’s responses 1, 0.5 or 0 depending on whether the patient 
was normal, impaired or incapacitated on each item. The total score for each 
patient was divided by 10 to produce the H ealth Index. Patients with a variety 
of complaints were assessed using this index and scores ranged from 0.25 for 
a case with severe asthm a, to 0.95 for one with varicose veins. One interest
ing aspect of their paper was the suggestion that the Index could be used as 
a weighting factor to give a value in health term s to a period of time. A year 
in full health (1 ‘health-year’) would be equivalent to two years with a Health 
Index of 0.5.

The indices which have so far been described are either highly specific to a 
single disease process or are restricted in their usefulness by virtue of a prim 
itive scoring system which effectively makes them no more than descriptive 
instruments. W here more robust measurements are required, for example in 
quantifying rather than just observing changes in health status, then one of a 
limited num ber o f ‘indicators’ might be considered. These general-purpose indi
cators were developed for use in a variety of different applications but all have
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T ab le  3. G rogono and W oodgate’s H ealth  Index

1. W ork: normal, im paired or reduced, prevented
2. Hobbies and recreation: normal, im paired or reduced, prevented
3. Is patient free from malaise, pain or suffering?
4. Is patient free from worry or unhappiness?
5. Does patient com m unicate satisfactorily?
6. Does patient sleep satisfactorily?
7. Is patient independent of others for acts of daily living?
8. Does patient eat and enjoy his food?
9. Is m icturition and defaecation normal?

10. Has patient’s state of health altered his sex life?
Patients score 0, 0.5 or 1 for their response to each of these 10 questions

attem pted to establish a scoring system which reflects personal preferences and 
is based on responses from different groups of judges, not just the sometimes 
idiosyncratic views of the researcher.

Torrance et al. (1982) describes a health state classification system based on 
four attributes: physical function, role function, socio-emotional function and 
health problems (see Table 4). The system was devised as part of an evaluation 
of neonatal intensive care (Boyle et a l ., 1983) and was considered capable of 
being used to classify the health status of children ages 2-15 years. A large 
num ber of health states are defined by this 6 X 5 X 4 X 8 descriptive system 
and the problems of scaling this volume of inform ation were overcome using 
procedures which Torrance himself had developed (Torrance, 1976). The time 
trade-off method (TTO ) is a technique which involves presenting the subject 
with the choice between a finite period of time in a chronic health state, and a 
shorter period of time in a healthy condition. The time in the second condition 
is varied until the subject is unable to distinguish between the two alterna
tives (a fuller account of the technique is presented elsewhere in this volume). 
The problem of scaling a classification of this type in which large numbers of 
states are defined is well known and various strategies have been put forward 
(Torgerson, 1958). While it is practical to consider having subjects m ake deci
sions about the ordering and weighting of levels within a ttributes or dimensions 
alone, it is beyond reasonable expectation to ask subjects to examine all possible 
combinations of levels across attributes. M ultiattribute utility theory (M AU T, 
Keeney and Raiffa, 1976) offers a well-developed framework in which to resolve 
this problem. Each of T orrance’s subjects was asked to rate levels within each 
of the attributes using a category scaling method. Time trade-off techniques 
were then used to establish the nature of the relationship between attributes.
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By combining these experimental data according to M A U T rules it was possi
ble to construct a function which assigns values to all of the 960 health states. 
A total of 112 subjects, parents of schoolchildren, took part in home interviews 
conducted by professional interviewers. Just under 80 per cent of the subjects 
produced acceptable data, defined as conforming to the experim enter’s logical 
ordering of the attributes. The reader is referred to Torrance’s original papers 
for a full account of the theoretical background and the specification of the 
m ultiattribute function which determ ines the values for health states in this 
classification system.

Table 4. E xtract from T orrance’s health state classification 
(lower and upper categories for each dimension)

Physical function
Level 1 Being able to get around the house w ithout help from another person; having 

no lim itation in physical ability to lift, walk, run jum p or bend
Level 6 Needing help from another person in order to get around the house; not being 

able to use or control arm s and legs
Role function
Level I Being able to eat, dress, bathe and go to the toilet without help; having no 

lim itations when playing, going to school, working or in o ther activities
Level 5 Needing help to eat, dress, ba the or go to the toilet; not being able to play, 

attend school or work
Socio-emotional function
Level 1 Being happy and relaxed most or all of the tim e and having an average num ber 

of friends and contacts with others 
Level 4 Being anxious or depressed some or a good bit o f the time, and having very 

few friends and little contact with others
Health problems
Level 1 Having no health problems
Level 8 Being blind or deaf or not able to speak

The M cM aster Health Index Questionnaire (M H IQ ) is the product of a 
multidisciplinary group, some of whom share past association with Torrance. 
The questionnaire was constructed following a review of existing instrum ents 
designed to measure social, emotional and physical function. In an early study 
(1977) the initial draft questionnaire was used by an interviewer to collect data 
on subjects in their own homes. The subjects’ family doctors also completed a 
clinical assessment of their patients at about the same time, rating them in terms 
of function, and present and future health. Responses to the Index questionnaire
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were com pared with the family doctors’ observations and those items which 
dem onstrated a good association were identified. These items were given scores 
according to their value in predicting the doctors’ ratings. Sim ilar analyses 
which examined the relationship between M H IQ  questions and patients’ self- 
assessment of health (Cham bers et al., 1978) were performed.

Although this chapter deals with health indices rather than with profiles 
there is a strong case for reviewing one profile here. The Sickness Im pact Pro
file (SIP) collects information for scoring and presentation as either a profile or 
a single index. As a behaviourally based m easure of sickness-related dysfunc
tion it was designed specifically to incorporate lay-perceptions of sickness, not 
just those of professional care-givers (Bergner et al., 1976). Groups of patients, 
health care professionals, individual carers and healthy subjects were asked to 
describe dysfunctional behaviour. As has already been noted, this approach is 
likely to generate a large and potentially endless stream  of data. Some means of 
deciding a limit has to be instituted. A simple decision-rule in this study dictated 
tha t subjects continued to be recruited until the rate of new descriptive m aterial 
fell markedly. Five research staff then reviewed the various statem ents obtained 
from the participants and worked independently to elim inate ambiguous state
ments. Some statem ents were rephrased so as to make them more explicit. The 
edited list of statem ents was then sorted, on the basis of their similarity, into 
groups.

The final version of the instrum ent consists of 136 statem ents covering 12 
areas of activity of the type shown in Table 5. A two-stage procedure was 
adopted in scaling SIP . Firstly judges rated all statem ents within dimensions, 
using an 11-point category scale. Judges were given an opportunity to correct 
their ratings after completing each dimension. All judges rated each of the 
statem ents in all of the dimensions. The two statem ents which had been rated 
by judges as being the most and least dysfunctional within each dimension 
were subsequently rated by the same judges, this time on a single 15-point 
category scale, to enable comparisons between dimensions to be made. Subjects 
selected for the initial scaling of S IP  included physicians, nurses and health 
adm inistrators. Later replication of the scaling processes used subjects drawn 
from consumer groups. Valuations produced by the various groups, although 
separated by a two-year gap, were highly correlated.

Seven of the categories have been used to define m ajor physical and psychoso
cial dimensions within the Profile. Respondents answer ‘Yes’ or ‘N o’ to each 
statem ent and the corresponding item scores are used to construct a total for 
each of the 12 categories, an aggregate score for the two principal dimensions, 
or a global sum for the questionnaire as a whole. The validity and reliability 
of the Profile have been examined in some detail and the instrum ent has been 
used in a num ber of settings, including studies of the effects of early cardiac re
habilitation on quality of life (O tt et al., 1983), and of patients with low back 
pain (Follick et al., 1985). The SIP has been translated from its American
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I do not walk at all (Am bulation)
I am staying in bed most of the tim e (M obility)
I do not have control of my bowels (Body care)
I am sleeping or dozing most of the tim e (Social interactions)
I com m unicate mostly by gestures (Com m unication)
I have attem pted suicide (Em otional behaviour)
I sometimes behave as if I were confused or disorientated in place or tim e (Alertness 
behaviour)
I am not doing heavy work around the house (H om e m anagem ent)
I am going out for entertainm ent less (Recreation and pastimes)
I am eating special or different food (Eating)
I sleep or nap during the day (Sleep and rest)
I am not working a t all (W ork)

setting and a recent paper (Patrick et al., 1985) suggests tha t these efforts have 
been successful in converting both the language and the item weights. Such a 
development would open the way for exciting U S /U K  collaboration in the field 
of health status measurement.

Fanshel and Bush (1970), in their now classic paper, described a m easure
ment model of health in terms of a function/disfunction continuum, along which 
a series of 12 function levels (health states) were ranged. Each state was to be 
weighted according to its position along the continuum. Bush and his co-workers 
sought subsequently to operationalize and develop this model. They considered 
that the potential num ber of descriptions of the function levels was ‘almost 
limitless’ and the composition of the function level description was finally iden
tified by reviewing hundreds of cases reported in the medical literature, as well 
as items gleaned from survey instrum ents. The Quality of Well-Being Scale 
(Patrick et al., 1976) consists of three ordinal scales on dimensions of daily 
activity: mobility, physical activity and social activity (see Table 6). Combi
nations of each scale were initially taken to define 29 function levels, each of 
which could be linked with a separate classification of symptoms and problems. 
A typical function level might be expressed as follows

Did not drive or had help to use bus (mobility)
Walked with physical limitations (physical activity)
Performed self-care activities but not work, school or housework (social 
activity)
Pain, stiffness or discomfort in chest, stomach, side, back or hips (symp
tom /problem )
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T able 6. Function levels in the Q uality o f W ell-Being Scale

Mobility Physical activity Social activity
Drove car and used 
bus or train without 
help

W alked without 
physical problems

Did work, school or 
housework and other 
activities

Did not drive or 
had help to use bus 
or train

W alked with 
physical limitations

Did work, school or 
housework but other 
activities limited

In house Moved own wheelchair 
without help

Limited in am ount or 
kind o f work, school 
or housework

In hospital In bed or chair Perform ed self-care 
but not work, school 
or housework

In special care unit Had help with 
self-care

A subset of 400 descriptions was selected from a much larger universe defined 
by the 29 function levels, 42 sym ptom /problem  complexes and five age groups. 
Two groups of nurses and graduate students used a 16-point category scale to 
rate items drawn from this subset. Subsequent modification has increased the 
num ber of function levels to 43 and reduced the sym ptom /problem  complexes to 
21. Further groups of judges have been recruited to repeat the scaling using both 
category rating and m agnitude estimation procedures. The Quality of Well- 
Being scale, in its current form, is an observer-completed instrum ent which 
requires an interview of between 10 and 15 m inutes and is typically obtained 
by taking the average score for a 4-day period. It has been used in a num ber 
of evaluative studies screening PKU (Bush et al., 1973), chronic obstructive 
pulmonary disease (Toevs et al., 1984) and in drug trials (Bom bardier et al., 
1986).

Rosser initially developed a set of descriptions of state of illness for use in 
m easuring hospital output (Rosser and W atts, 1972). Doctors were asked to 
consider what information they used to assess the severity of illness in their 
patients. They were instructed to ignore prognosis or any information which 
might relate to a patient’s future state of health. Two descriptive dimensions 
emerged following these discussions— disability or objective dysfunction and 
distress. Eight levels of disability and four levels of distress were defined in 
Rosser’s descriptive system and combinations of these disability and distress 
levels were used to describe a total of 29 states of illness (see Table 7). For the 
purposes of this classification it was considered that an unconscious individual 
would not experience distress. The reliability and comprehensiveness of this clas
sification was tested satisfactorily in a num ber of London Teaching Hospitals 
(Rosser and W atts, 1972; Benson, 1978). While the disability/distress states
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proved useful in describing the distribution of patients’ health status they were 
unable a t tha t stage to provide information about the m agnitude of changes 
in health status which might be detected. Psychometric scaling methods were 
used to elicit valuations for the 29 states. Seventy subjects with different cur
rent experiences of illness, including medical and psychiatric patients, doctors, 
nurses and healthy volunteers, took part in structured interviews during which 
they were asked to rank a small subset of 6 ‘m arker’ states drawn from the full 
range of disability/distress descriptions. The relative severity of successive pairs 
o f ‘m arker’ states was estim ated by the subject, and these ratio judgem ents were 
used to construct a rough numeric framework into which the subject placed the 
remaining states. When the subject had satisfactorily ranked and scored the 29 
disability/distress states they were asked to assign a zero score to tha t state 
to which it would be reasonable to restore any ill person. Subjects were also 
required to locate death as a state within this set of valuations.

Variation in the valuations accorded to the health states was mainly a t
tributable to the subjects’ current experience of health. Medical and psychi-

Table 7. Rosser’s descriptions of illness states
Disability

I N o disability
II Slight social disability
III Severe social disability an d /o r  slight im pairm ent of perform ance a t work. 

Able to do all housework except very heavy tasks
IV Choice or work or perform ance at work very severely limited.

Housewives and old people able to do light housework only but able to 
go out shopping

V U nable to undertake any paid employment. Unable to continue any 
education. Old people confined to home except for escorted outings and 
short walks and unable to do shopping. Housewives able only to 
perform  a few simple tasks

VI Confined to chair or to wheel chair or able to move around in the 
home only with support from an assistant

VII Confined to bed
VIII Unconscious

Distress
A No distress
B Mild
C M oderate
D Severe
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atric patients produced significantly different scores. Both sets of patients, by 
contrast, closely m atched the valuations of their respective groups of nurses. 
No significant differences were found when subjects were classified in term s of 
age, sex, social class or past history of serious illness (Rosser and Kind, 1978). 
The valuations were later transform ed (Kind et al., 1982) so that the least 
dysfunctional state scored 1 and death scored 0 .

The Rosser disability/distress scale has been incorporated in patient stud
ies in psychotherapy, chronic obstructive airways disease and end-stage renal 
failure. The scale has also been used alongside an established m easure of neu
rological state in patients with traum atic head injury, and as a com parative 
instrum ent with the N ottingham  H ealth Profile in a study of patients with in
tracranial disease. This measure has played an im portant part in the calculation 
of quality-adjusted life years (Q A LYs), described, for example, in an evalua
tion of coronary artery by-pass surgery (W illiams, 1985) and in the analysis of 
clinical data to inform decisions about resource allocation (Gudex, 1986).

Summary
Health status indicators can be constructed as specific measures for use within 
a single condition or disease group, or as generic m easures where wider, cross
diagnostic use is envisaged. The basic elements in the construction of a generic 
health status measure are fairly well-established— setting up a descriptive sys
tem which defines levels or states and then constructing a set of weights which 
quantifies the relationship between the states so that health status can be rep
resented as a single index value. This latter process is common also to the 
construction of health profiles which differ from indices in that they are not 
usually capable of reduction by aggregating scores across categories or dim en
sions.

Im portant methodological questions are central to the construction of any 
health status index. The researcher may elect to utilize his own conceptual 
thinking when designing states or levels, without making reference to other 
groups of judges. Alternatively, he may devise a descriptive system based on 
m aterial collected from a variety of sources. W hichever course of action is fol
lowed the researcher can influence the way in which health status is portrayed. 
This influence may extend to any subsequent weighting of the index by limiting 
the range of responses which raters can make.

W here a weighted generic health status index is being developed the choice of 
method used for valuing the descriptions of health status is also im portant since 
this will determ ine the arithm etic properties of the resultant scale. Different 
scaling methods give rise to different scales and in the absence of any ‘gold- 
standard’ with which to make comparisons it cannot be reasonably claimed 
that any one method is superior to the rest, although it may have technical 
advantages in its actual use. The relationship between scales produced by the
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various techniques currently in use is not fully understood and there is scope 
for system atic comparisons in this area of health services research.

The process of describing health states and of placing valuations upon them 
involves recruiting judges/ra ters and the selection of these participants will also 
influence the final outcome. The extent to which system atic variations exist in 
the perception of health by different subject groups has yet to be definitively re
searched. W here significant differences are found between subject groups then 
additional problems will be encountered in establishing a single representa
tive aggregate weighting system. Since many of these methodological questions 
wait to be finally resolved, researchers who seek to measure health status within 
their own studies would be well advised to consider carefully the implications 
of these issues before em barking on the construction of a new instrum ent. Bet
ter still they might consider using a battery of existing measures with at least 
one generic index selected from the examples described here, and thereby con
tribute to a greater understanding of the practical problems of health status 
measurement.
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Quantitative Valuation of the Health Improvement per s e — Health  
Status M easurement
In the past much of the emphasis of economic appraisal of health care pro
grammes has been on valuing costs, changes in health services and community 
resources and economic benefits. T hat is, because of difficulties in quantifica
tion and valuation, changes in health state per se have tended to be omitted. 
This suggests, quite wrongly, that economic appraisal is synonymous with the 
assessment of merely the financial aspects of health treatm ents.

M ore recently there has been a growing tendency among health care profes
sionals, researchers and economists to recognize the need to develop ways to 
m easure and quantify the change in health status itself resulting from a given 
health care activity. In pursuing this aim three main approaches have been de
veloped: the first involves the use of ad hoc numerical scales, the second is the 
willingness to pay/receive approach and the third is through the use of utilities 
and QALYs.

Focusing on the first of these, the use of ad hoc numerical scales involves 
assessing the individual on a number of aspects of h is/her health, assigning 
numerical scores to each assessment and adding up the scores. Grogono and 
W oodgate (1971) used this approach for their ‘Index for Measuring H ealth’.
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They identified ten dimensions of human functioning which reflected the aspects 
of life upon which medicine was expected to have an impact. (See Table 1). The 
scoring system used was to allocate 1, 5 or 0 to each factor according to whether 
the patient was normal, impaired or incapacitated. The score a t a particular 
point in tim e for each patient was taken as the sum of the scores across all 
ten dimensions and the total was then divided by 10 to yield a health index. 
The authors suggested their instrum ent could be used to evaluate the benefits 
derived from medical treatm ent for individuals, and to allocate resources in 
communities for treatm ent and research.

Table 1. Components of the 
G rogono-W oodgate Index

1. Work
2. Recreation
3. Physical suffering
4. M ental suffering
5. Com m unication
6. Sleep
7. Dependency on others
8. Feeding
9. Excretion
10 . Sexual activity

Although that was an am bitious proposal, this like other such indexes is 
essentially arb itrary  and has several serious methodological problems.* O ther 
examples of this approach to m easuring health status include the H arris In
dex (1971), the Karnofosky Index (1949) and Spitzer’s QL Index (1981). For 
application in economic appraisal these indexes could be used as a measure of 
effect in cost-effectiveness analysis (CEA).

Drawing on the work of Schelling (1968), M ishan (1971) developed the will
ingness to pay (W TP) approach, which is based firmly in modern welfare eco
nomics. T hat is not to say that the principle is uncontroversial, but it is a

Culyer (1978) points out that there was no apparen t aw areness in the study that certain  value 
judgem ents were being m ade, and once exposed, these would not be the value judgem ents that the 
authors would be likely to  make. These are: (a) the judgem en t th a t the ‘ra te  of substitu tion’ of 
one dim ension for another is constant, th a t is, a half-unit increase in one dim ension can always 
be exactly offset by a given decrease in any other dimension; (b) the judgem ent th a t an increase 
in one dimension is always exactly offset by an identical decrease in any other dimension; (c) the 
judgem ent th a t a move from  one index contour to ano ther gives equal increm ents of health status.
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clearly well-understood philosophical rational. It rests on the idea that individ
uals’ valuations are reflected in what they would be willing to pay to receive 
certain benefits or avoid certain costs. (Pay is used here in the sense of what 
individuals are willing to forego or sacrifice and not just in the m onetary sense.)

The approach can take several forms. One alternative involves the use of ac
tual m arket decisions as a basis for making inferences about W TP. For exam 
ple, in a widely cited study, Thaler and Rosen (1975) looked at wage premiums 
paid to persons in hazardous occupations in return for accepting identifiable 
risks. A second alternative entails the use of survey-based inferences of WTP. 
Acton (1973) used a direct survey procedure to determ ine how much people 
would be willing to pay for emergency coronary care services which reduced the 
probability tha t a heart attack  victim would die as a direct consequence of the 
heart attack. The use of decision analysis, which provides a set of procedures 
for explicitly analysing complex decision problems and choices according to the 
expected utility principle, constitutes a third alternative.

Rosser and W atts (1972) measured what they described as the ‘W illing
ness to Receive’ (W TR ), as determ ined by the am ount of a court award for 
m onetary compensation for injury. They analysed about 500 awards made by 
the high courts of G reat Britain empirically to determ ine the relative value 
of health states based on m onetary criteria. Both W TP and W TR provide a 
m onetary value which can be used in cost-benefit analysis (CBA). However, in 
addition to the objections of principle, many practical problems encountered in 
this approach have lead to its infrequent use.

The third approach to measuring health status, pioneered by Torrance, is 
through the use of utilities and QALYs. It depends on the use of a cardinal 
scale in which the differences between the individual values along the scale can 
be compared in a meaningful way. An every day example of such a scale is 
the use of degrees Centigrade for tem perature measurement. Thus Torrance 
(1984) describes utilities as ‘cardinal values tha t are assigned to each health 
state on a scale tha t is established by assigning a value of 1.0 to being healthy 
and 0.0 to being dead. (This shall now be referred to as the dead-healthy scale.) 
The utility values reflect the quality of health states and allow morbidity and 
m ortality improvements to be combined into a single weighted measure, QALYs 
gained.’ To use his example, if a health care program m e improves the health of 
individual A from a 0.50 utility to a 0.75 utility for one year and extends the 
life of individual B for one year in a 0.50 utility state, the total QALYs gained 
for that year would be 0.25 for individual A plus 0.50 for individual B, giving 
a total of 0.75.

The determ ination of numerical weights or utility values, as referred to above, 
is the focus of attention in this paper, the contents of which are based on the 
aforementioned paper by Torrance. In tackling this problem the analyst has 
a choice of three alternative methods: judgem ent, the use of suitable existing 
utility values published in the literature, or the use of m easurement techniques
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to measure the values him /herself. Once established, these weights or utility 
values can be used in practice to m easure the quality of life either a t a point in 
time or over a period of years for a group of actual patients.

Alternative 1: Judgement
The use of judgem ent to estim ate utility values is undoubtedly the simplest 
method and has two advantages in that it is relatively quick and cheap. The 
analyst himself may make a simple estim ation or a more formal m easurement 
may be based on the knowledge of a sample of experts who will allocate different 
utility values to different states of health.

The unavoidable subjectivity of the judgm ental approach, however, makes it 
necessary to carry out sensitivity analysis in those studies in which this method 
is adopted. If the analysis shows tha t the conclusions of the study are relatively 
robust, that is, relatively insensitive to wide changes in the subjectively assessed 
utility values, then this approach may be considered adequate. However, if the 
conclusions are sensitive to changes in the utility values, it would be necessary 
to obtain more credible values by using an alternative technique.

Alternative 2: U se o f U tility  Values taken from the Literature
There are a growing num ber of studies in which utilities for certain health states 
have been measured and published. By, way of example, for end stage renal 
failure patients Churchill et al. (1984) published utilities for haemodialysis, 
continuous am bulatory peritoneal dialysis (CA PD ) and transplantation. On a 
utility scale ranging from 0.00 for death to 1.00 for perfect health, the mean 
utility for chronic haemodialysis for the 42 patients receiving the treatm ent at 
the time of interview was 0.57. Similarly, for the 17 CA PD  patients it was 
also 0.57, and for the 14 transplanted patients the mean had a value of 0.80. 
Pliskin and co-workers (1980) reported utilities for two levels of angina pain: 
mild and severe. Taking a pain-free year as having a utility value of 1.0, the 
estim ated value of a year with severe chest pain ranged from 0.42 to 1.00 (with 
a mean of 0.69 and a standard deviation among estim ated values of 0.22) and 
the estim ated value of a year with mild chest pain ranged from 0.74 to 1.00 
(with a mean of 0.88 and a standard deviation among respondents of 0 .10).

These and other existing values, taken from the literature* may be employed 
by other researchers. Caution is required, however, to ensure the health states 
measured in the original study m atch those of the new study. In addition, 
the subjects used in the m easurement process in the original study must be

See for exam ple utilities for loss of speech due to laryngectom y reported by M cN eil et a l. (1981), 
utilities for cancer-related states reported by Llewellyn-Thom as et at. (1982) and Sutherland et a t. 
(1983).
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a p p ro p r ia te  for th e  new study .  A n d  finally, th e  or ig inal s tu dy  m u s t  have used 
valid  m e th od s  o f  m ea su rem e n t .

Alternative 3: Measurement of the Utility Values

A  th i rd  an d  m o re  a c c u ra te  w ay  to  a cq u ire  u ti l i ty  va lues is for th e  ana ly s t  to 
o b ta in  th e  values h im /h e r s e l f  using  fo rm a lized  m e a s u re m e n t  techn iques .  F o u r  
s tages  c an  be identif ied in su ch  a m e a s u re m e n t  process an d  each  is considered  
here  in turn:

(i) Iden t if ica tion  o f  hea l th  s ta te s  for w hich  u ti li t ies  a r e  requ ired .
(i i)  P re p a ra t io n  o f  hea l th  s t a te  descrip tions.

(iii) Se lec t ion  o f  subjects.
(iv) U se  o f  u ti l i ty  m e a s u re m e n t  in s t ru m en t .

S ta g e  (i) Iden tifica tion  o f  H ea lth  S ta te s

In the  first s tage  each  un iq ue  possible h ea l th  o u tc o m e  which m a y  be en c o u n 
te re d  in th e  s tu d y  should  be identif ied. Inev i tab ly  th e  n u m b e r  o f  d if fe ren t  hea l th  
s ta te s  w hich  m ay  be e s tab lished  in this  w ay  d epen ds  on th e  n a tu re  o f  the  s tu dy  
itself.  In  a  s tud y  o f  neo n a ta l  intensive ca re  for very - low -b ir th -w e ig h t  in fan ts  
(Boyle et a l. ,  1983) th e re  w ere  960  d is t in c t  possible h ea l th  s ta tes .  [A classif ica
t ion  o f  h ea l th  s ta te s  w as developed  to  m e a s u re  th e  h ea l th  o f  survivors  acco rd in g  
to  th e i r  physical func t ion  (six possible levels),  role func t ion  (five levels), social 
a n d  e m o tio na l  func t ion  ( fo u r  levels),  a n d  he a l th  p ro b lem s (e ig h t  levels).  T hus ,  
th e r e  w ere  6 X 5 X 4 X 8  =  9 6 0  he a l th  s ta tes .]  W h e re a s ,  by co n tra s t ,  a  d e m o n 
s t ra t io n  app lica t io n  o f  a  u t i l i ty  m ax im iz a t io n  m odel (T o r r a n c e  e t a l.,  1973) in
volved th e  m e a s u re m e n t  o f  u ti li t ies  for ju s t  5 hea l th  s ta te s  (h o m e  conf inem ent 
u n d e r  t r e a tm e n t  for tubercu los is ,  ho m e  dialysis, hosp i ta l -based  d ialysis  an d  k id 
ney  t r a n s p la n t )  for use in th e  eva lu a t io n  o f  th re e  h ea l th  c a re  p ro g ram m e s :  a 
p ro g r a m m e  for m ass  ches t  x -ray  a n d  tu b e rcu lin  tes t ing ,  a  sc reen ing  p ro g ra m m e  
for  th e  p revention  o f  h a em o ly tic  d isease  o f  th e  new bo rn ,  a n d  a  k idney  dialysis  
a n d  t r a n sp la n ta t io n  p ro g ra m m e .

S ta g e  (ii) P rep a ra tio n  o f  H ea lth  S ta te  D escrip tion s

O n c e  each  u n iqu e  possible hea l th  o u tco m e  has been identif ied, hea l th  s ta te  
descr ip tions  shou ld  be p rep a re d  to  be p resen ted  to  the  sub jec t  a n d / o r  used by 
th e  ana lys t .  As a  s ta r t in g  point,  hea l th  s ta te s  should  be descr ibed  in funct ional 
as opposed  to  clin ical te rm s .  T h a t  is, the  descr ip tion  shou ld  focus on how easy 
or difficult it is for a  person in a  p a r t ic u la r  hea l th  s ta te  to  be ab le  to  funct ion . A 
s ta te m e n t  on th e  level o f  physical,  em ot io na l  a n d  social fu nc t io n ing  is requ ired .  
A n d ,  since th e  u ti l i ty  o f  a  specific h ea l th  s ta te  is a ffec ted  by its d u ra t io n  and
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prognosis,  th ese  shou ld  a lso  be specified e i th e r  in th e  d escr ip t ion  i tse lf  o r  as 
p a r t  o f  the  m e a s u re m e n t  process. F o r  ch ron ic  s ta te s ,  th e  prognosis  shou ld  be 
s ta te d  as  no ch a n g e  unti l  d e a th  a n d  for te m p o ra ry  s ta te s  it should  be  s ta ted  as 
no ch a n g e  un ti l  th e  end  o f  th e  t e m p o ra ry  d u ra t io n  specified, a t  w hich  po in t  the  
person  re tu rn s  to  n o rm a l  h ea lth .  F inal ly ,  th e  d escr ip t ion  shou ld  inc lude  th e  ag e  
o f  o n se t  for th e  s ta te  an d  specify  w h e th e r  o r  no t th e  s ta te  has to  be th o u g h t  o f  
as ap p ly in g  to  th e  sub jec t  h im se lf  o r  to  so m eone  else.

Following iden t if ica t ion  o f  th e  h ea l th  s ta te s  an d  p re p a ra t io n  o f  hea l th  s ta te  
descr ip tions ,  th e  a n a ly s t  has  th ree  possibilities for desc r ib ing  a h ea l th  s t a te  to  
a  sub jec t .  W h e n  th e  re levan t  h ea l th  s ta te s  for u ti l i ty  m e a s u re m e n t  a r e  sim ply  
those  o f  th e  pa t ie n ts  them se lves  involved in th e  s tu d y ,  th e  ind iv idua ls  c an  provide 
a  u t i l i ty  m e a s u re m e n t  for th e i r  own he a l th  s ta te .  A t  first s igh t it w ould  seem 
u n n ecessa ry  in th is  case  to  p rovide  a h ea l th  s t a te  descr ip tion ; how ever,  to  enab le  
o th e rs  to  in te rp re t  th e  resu lts  he a l th  s ta te  descr ip tions  m a y  still be requ ired .

T h is  ap p ro a c h  (i.e. th e  use o f  p a t i e n t ’s own hea l th  s ta te )  was a d o p te d  in 
th e  a fo re m e n t io n e d  s tud y  by C h u rch i l l  el a l.  (19 8 4 ) .  T o r r a n c e  fo recas ts  a co n 
s id e rab le  fu tu re  for th is  ap p ro a c h  in clin ical tr ia ls .  H e re  th e  q ua l i ty  o f  life, as 
m e asu red  by u ti l i ty  scores, can  be d e te rm in ed  on each  sub jec t  in e ach  o f  th e  ex
pe r im en ta l  a n d  contro l  g ro up s  a t  base l ine  an d  a t  each  fo llow-up point .  A n d / o r  
by a sk ing  pa t ien ts  in the  s tu d y  to  c o m p a re  th e i r  s ta te  o f  h ea l th  now w ith  th a t  
on en t ry  to  th e  s tudy ,  c h a n g es  in u ti l i ty  scores can  be m e a s u re d  d irectly .

H ow ever ,  in th e  case  o f  a  su b jec t  w ho is n o t  in a p a r t ic u la r  h e a l th  s ta te ,  
h e / s h e  m u s t  be  a sked  to  assess a  given s ta te  based  on descr ip t ion .  F o r  exam ple ,  
con su l ta n ts  an d  g ra d u a te  s tu d en ts  in nu rs in g  a n d  h ea l th  a d m in is t r a t io n  w ere 
used to  assess d if fe ren t h ea l th  s ta te s  in an  ana lys is  o f  a  p h en y lk e to n u r ia  (P K U )  
sc reen ing  p ro g r a m m e  (B u sh  e t a l. ,  1973). S im ila r ly  M c N e i l  e t a l. (1 9 8 1 )  inves
t ig a ted  th e  a t t i tu d e s  o f  37 h ea l thy  vo lun teers ,  in terv iew ing  12 firefighters and  
25 m id d le  an d  u p p e r  m a n a g e m e n t  execu tives  to  d e te rm in e  th e i r  p re fe ren ces  for 
longevity  as  a g a in s t  im p a i r m e n t  o f  speech  th ro u g h  c a n c e r  surgery .

T h e  level o f  de ta i l  in th e  h ea l th  s t a te  d escr ip tion  varies  g rea t ly  from  one 
s tud y  to  the  next. In th e  s tu d y  above re la t ing  to  speech im p a i rm e n t  sub jec ts  
w ere  p resen ted  w ith  a w ri t te n  ‘scen a r io ’ to  o b ta in  th e i r  a t t i tu d e s  to w a rd s  th e  
a b sence  o f  n o rm a l  speech  for  v arious  periods o f  survival. In  ad d it io n ,  a  ta p e  
re co rd in g  was p layed  to  re sp on den ts ,  to  i l lu s tra te  th e  speech  capab i l i t ie s  o f  
two pa t ien ts  w ho had  u n d e rg o n e  th e  o p e ra t io n ,  la ry ng ec to m y .  By co m par iso n ,  
P a tr ick  e t a l. (1 9 7 3 )  used descr ip t ions  t h a t  inc luded  m ere ly  a  few key  words 
o r  p h ra se s  w hich  h igh l igh ted  th e  c h ie f  c h a ra c te r i s t ic s  o f  th e  h ea l th  sta tes .

T o r r a n c e  (1 9 84 )  repo r ts  t h a t  co m p ar iso n  a m o n g  d if fe ren t a p p ro a c h e s  su g 
gests t h a t  so m etim es  u ti l i ty  values d iffer  dep en d in g  on th e  level o f  d e ta i l  an d  
so m etim es  they  do  not. O th e r  inves tiga tions have  focused on the  p rob lem  o f  
b ias  in th e  an sw er ,  as d e te rm in e d  in th e  w ay  th e  h ea l th  s t a te  is d escr ibed .  T o r 
r a n c e ’s adv ice  for m e a s u r in g  uti li t ies on the  g ene ra l  public  is to  use a b b rev ia ted  
descr ip t ions  to  avoid  cognit ive  overload , to  su p p le m e n t  those  w ith  prior,  m ore
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deta i led ,  e xp lan a t ion s  o f  th e  key ph ra se s  used in th e  a b b re v ia te d  descrip tions, 
a n d  to  avoid th e  f ram in g  bias  by w ord ing  th e  ques t ion  in a b a lan ced  (positive 
a n d  negative)  m an n e r .

T h e  th i rd  possibility for descr ib ing  hea l th  s ta tes ,  w hich  is the  a p p ro p r ia te  
ap p ro a c h  w hen  large  n u m b ers  o f  h ea l th  s ta te s  a r e  involved, is to  use a ‘H e a l th  
S ta t e  C lass ifica tion  S y s t e m ’ ( H S C S )  th a t  in co rp o ra te s  all s ta te s  o f  in te res t .  A n  
H S C S  is based  on th e  con cep t  t h a t  h ea l th  s ta tu s  c an  be defined in te rm s  o f  
a n u m b e r  o f  a t t r ib u te s .  E ach  a t t r i b u te  is div ided into a n u m b e r  o f  m u tu a l ly  
exclusive an d  collectively exhaus t ive  levels. T h e  specific co m b in a t io n  o f  levels, 
one  from  each  a t t r ib u te ,  is ta k en  to  rep resen t  a  u n iqu e  h ea l th  s ta te .  In  th is  w ay 
an  H S C S  m a y  g e n e ra te  a very  la rge  n u m b e r  o f  h ea l th  s ta tes .  For  ex am p le ,  if  
th e re  a re  ten d if feren t levels for each  o f  th r e e  a t t r ib u te s ,  one  th o u san d  d isc re te  
h ea l th  s ta te s  will be defined.

D iffe ren t hea l th  s ta te  classif ication sys tem s have  been developed by v a r i
ous a na ly s ts  for various  uses. Bush an d  his co -w orkers  developed  a sys tem  for 
gen e ra l  use with four a t t r ib u te s  (m obil i ty ,  physical func t ion ,  social function  
an d  sy m p to m  prob lem  co m p lex )  (K a p la n  e t a l., 1976), w hile  R osser  (1976)  
developed a sys tem  w ith  ju s t  tw o a t t r ib u te s ,  d isab il i ty  an d  dis tress ,  for ap p li
ca t ion  to  inpa t ien ts .  W olfson  et a l. (1 9 8 2 )  developed a  sys tem  for ap p lica t ion  
to  s t ro k e  p a t ien ts  w ith  ten a t t r ib u te s  (dressing , ba th in g ,  con tinence ,  ea ting ,  
tr an sfe r ,  w h ee lcha ir ,  a m b u la t io n ,  u n d e rs ta n d in g ,  speech an d  m e n ta l  s ta tu s )  and  
T o r r a n c e  e t a l. (1 9 8 2 )  developed  a sys tem  for  g ene ra l  use w ith  four  a t t r ib u te s  
(phys ica l  func t ion ,  role func t ion ,  social em o tion a l  func t ion  a n d  hea l th  p ro b lem ).

S ta g e  (Hi) S e lec tio n  o f  S u b je c ts

T h e  selection o f  sub jec ts  o r  ind iv iduals  w hose u ti li t ies  a r e  to  be m ea su red  is a 
con trovers ia l  issue. D iffe ren t s tud ies  have  used d if fe ren t types  o f  people. S o m e  
have inves tiga ted  p a t ie n ts ’ p re fe rences  (C h u rch i l l  e t a l.,  1984) on th e  g ro un ds  
th a t  th e y  can  best a p p re c ia te  th e  im plica tions  o f  p a r t ic u la r  h e a l th  s ta tes ,  o th e rs  
have  used a r a n d o m  sam p le  o f  the  popu la t io n  on th e  p rem ise  th a t  socie ty’s 
p re fe rences  shou ld  c o u n t  as soc ie ty ’s resources  a re  being  a l loca ted ,  a n d  o thers  
have inves tiga ted  th e  p re fe rences  o f  h ea l th  professionals  on th e  g ro u n d s  th a t  
they  a r e  m o re  know ledgeable .

O n  dec id ing  w ho should  be asked , the  purpose  a n d  viewpoint o f  the  s tudy  
inev itab ly  p lays a n  im p o r ta n t  role. T h u s  th e  p a t ien ts  them se lves  a re  th e  a p p ro 
p r ia te  sub jec ts  to  ask  reg a rd in g  the  u ti l i ty  o f  th e i r  condit ion  in clinical tr ials. 
S im ila r ly ,  in fo rm ed  m e m b e rs  o f  th e  public  a re  a p p ro p r ia te  sub jec ts  in a s tudy  
co n d u c te d  from  th e  societal viewpoint. ‘In fo rm e d ’ im plies, however, th a t  the 
su b jec t  has  a good know ledge o f  w h a t  th e  specified hea l th  s ta te  is like. T h is  
im m ed ia te ly  raises th e  q ues t ion  o f  how to d escr ibe  a dysfun c tion a l  h ea l th  s ta te  
to  a h e a l th y  individual w ho  has no p rio r  experience  o f  th e  p a r t ic u la r  s t a te ?  T o  
som e ex ten t  th e  p rob lem  is overcom e by ca refu l design (s ty le  and  co n ten t )  o f
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th e  hea l th  s ta te  descr ip tion  an d  th ro u g h  th e  use o f  re l iab le  a n d  valid  ( to  be 
desc r ibed  la te r )  m e a s u re m e n t  techn iques .  E m e rg in g  ev idence  also  sugges ts  th a t  
d if fe ren t g ro u ps  do no t genera l ly  p rod uce  d if fe ren t resu lts  (K a p la n  an d  Bush, 
1982; S a c k e t t  an d  T o rra n c e ,  1978) an d  hence  th e  p ro b lem  m a y  no t be undu ly  
s ignificant.

S ta g e  (iv) U se o f  U til ity  M easu rem en ts

Before considering  som e  o f  th e  m e a s u re m e n t  te ch n iq ues  developed  to  d a te ,  it 
is useful to  go back  to  d is t ingu ish  be tw een  o rd ina l ,  c a rd in a l  a n d  ra t io  scales. 
A n  o rd ina l scale  is sim ply  a ra n k  o rd e r in g  o f  h e a l th  s ta te s ,  in o rd e r  o f  th e i r  
p re fe rence  w ith  ties a llowed, an d  is sufficient m ere ly  for an sw erin g  ques t ion s  of 
th e  so r t  ‘H o w  does th e  o u tco m e  o f  in te rven t ion  A  c o m p a re  w ith  th e  o u tco m e  
o f  in te rven t ion  B ? ’

C a rd in a l  scales m a y  be in te rva l o r  ra t io .  M e a s u re m e n t  on an  in terval scale  
im plies th a t  th e  zero po in t an d  th e  n u m b ers  ass igned  to  th e  en ti t ies  a re  a rb i t r a ry ,  
save th a t  they  o rd e r  th e m  (as  in o rd in a l  m e a s u re m e n t )  a n d  keep  th e  ra t io  
o f  th e  in terval be tw een  th e m  th e  sam e. T h is  k ind o f  m e a s u re  is ak in  to  t h a t  
used  for m e a su r in g  t e m p e ra tu re  in fah re n h e i t  o r  c e n t ig ra d e  a n d  is req u i red  to  
an sw er  ques t ion s  o f  th e  type  ‘H o w  m u ch  m o re  effective is A  th a n  B ? ’ H ow ever,  
ind iv idual scores— like indiv idual t e m p e ra tu re  m e a s u re m e n ts— c a n n o t  be ad d e d  
up.

W ith  a ra t io  scale  th e  origin is no t a rb i t r a ry  (i.e. ze ro  m ean s  none)  an d  only 
th e  un it  o f  m e a s u re m e n t  is a r b i t r a r y  (e.g. len g th  in m il l im e tres ,  c e n t im e t re s  or 
m e t re s ) .  A  ra t io  scale provides va lues  w h ich  can  be a d d e d  up (as  d is tan ces  ca n ) ,  
a n d  w hich  ind ica te  m ean in g fu l  ra t io s  b e tw een  m ea s u re m e n ts .  T h e y  provide  
answ ers  to  q uest ions  o f  th e  fo rm  ‘P ro p o r t io n a te ly  how  m u c h  b e t te r  is A  th a n  
B ? ’

A n  o rd in a l  scale  is c lea rly  th e  s im ples t  to  o b ta in  b u t  it is ra re ly  a d e q u a te  for 
use  in econom ic  ap p ra isa l .  In  re c e n t  y ears  m os t ac tiv ity  has focused  on th e  d e 
v e lo pm en t o f  te ch n iq ues  to  p ro d u c e  in terval  scales a n d  e ach  o f  th e  m e a s u re m e n t  
te chn iqu es  co nsidered  h e re  p roduces  in terval scales o f  uti li ty .  T h e  ra t in g  scale  
te ch n iq ue ,  th e  s t a n d a rd  g a m b le  te ch n iq u e  a n d  th e  t im e  t r ade -o ff  te c h n iq u e  a re  
d esc r ib ed  in th e  next section.

The Rating Scale

A typica l ra t in g  scale  consists  o f  a  line d ra w n  on a pag e  w ith  c lea r ly  defined 
end  points such  as ‘D e a th ,  least d e s i rab le ’ a t  one  end  a n d  ‘H e a l th y ,  m os t d e 
s i ra b le ’ a t  th e  o ther .  T h e  rem a in in g  h ea l th  s ta te s  a r e  th en  loca ted  on th e  line 
be tw een  th ese  two in o rd e r  o f  th e i r  p re fe ren ce  such th a t  the  in te rva ls  be tw een  
th e  p lace m en ts  co rresp on d  to  th e  d ifferences in p re fe ren ce  be tw een  the  hea l th  
s ta tes ,  as perceived by th e  sub jec t .  T h is  is th e  in terval sca l ing  principle .
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T h e  ra t in g  scale  is su i tab le  for m ea s u r in g  prefe rences  for bo th  ch ro n ic  and  
t e m p o ra ry  h ea l th  s ta tes .  C h ro n ic  s ta te s  shou ld  be desc r ibed  to  the  sub jec t  as 
p e rm a n e n t  from  age  o f  onse t unti l d e a th ,  w ith  the  age  o f  onset  and  d ea th  
given. All ch ro n ic  s ta te s  w ith  the  sa m e  age  o f  onse t  a n d  d e a th  a r e  then  g roup ed  
to g e th e r  a n d  m easu red  re la tive  to  each  o ther .  C h ro n ic  s ta te s  w ith  d if fe ren t ages 
o f  onse t a n d / o r  d e a th  can  be m e asu red  by using several g roups .  E a ch  g rou p  
m u s t  have  tw o  a d d i t io na l  ch ron ic  s ta te s  as  re fe rence  s ta te s  for th e  scale add ed  
to  it. T h ese  m ig h t  be ‘h ea l th y  ( f rom  age  o f  onset unti l  d e a t h ’ and  ‘d e a th  a t  age  
o f  o n se t’. T h e  scale  is th e n  m e a su re d  from  0 ass igned  to  th e  w ors t  hea l th  s ta te  
o f  th e  g ro u p  an d  1 ass igned  to  the  best (see F igure  1). T h e  su b jec t  is asked 
to  select th e  best  an d  w ors t  he a l th  s ta te s  from  th e  g ro u p  a n d  then  locate  th e  
o th e r  s ta te s  on th e  scale  re la tive  to  each  o th e r ,  acco rd in g  to  the  in terval scaling  
pr incip le  descr ibed  above.

A

0 05 . 1_____________________1 I_________ I________ I

Death at age Healthy from
of onset age of onset until death

Figure I
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0.75 
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F igure  2

If  d e a th  is considered  th e  w ors t  s ta te  o f  h ea l th  a n d  is p laced  a t  0 on the  
scale ,  the  p re fe rence  v a lue  for each  o f  th e  o th e r  s ta te s  is s im ply  the  scale  va lue  
a ssoc ia ted  w ith  its p lacem en t .  S up po se  A  rep resen ts  a  given ch ron ic  s ta te ,  as 
show n in F ig u re  1, th en  th e  p re fe rence  value  can  be re ad  from  th e  scale, which 
in this  case  is 0.8. H ow ever,  it m a y  be th e  case  th a t  d e a th  D  is no t considered  
the  w orst  s t a te  an d  h ence  is repos it ioned  as d ep ic ted  in F igure  2 ref lecting th e  
su b jec t  w ho  p re fe rs  to  be d e a d  th a n  to  be in ce r ta in  specified ch ro n ic  s ta tes .  In 
th is  case  th e  p re fe rence  value  for ch ro n ic  s ta te  A  m u s t  be rec a lcu la ted  so th a t  
a  new position for A  re la tive  to  D  c an  be e s tab l ished  on the  scale. T h is  m a y  be 
o b ta in ed  by app ly ing  the  fo rm ula

X  -  D

I -  D
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w h e re  X  d en o te s  th e  sca le  p la c e m e n t  o f  th e  h ea l th  s ta te .  T h is  will give a m e asu re  
o f  th e  ra t io  o f  th e  p re fe ren ce  v a lue  to  th e  new scale  value. T h u s ,  a  p re fe ren ce  
v a lue  o f  0.8  m ay ,  in th is  case, be t r a n s la te d  into:

0.8 -  0.2 

1 -  0.2

resu l t in g  in a  p la c e m e n t  value  on th e  scale  o f  0 .75 (F ig u re  2).
W h e n  prefe rences  for te m p o ra ry  he a l th  s ta te s  a re  m e a su re d  on a ra t in g  scale, 

th e  s ta te s  a r e  d escr ibed  to  the  su b jec t  as being  o f  a  specified d u ra t io n  a f te r  w hich  
th e  person re tu rn s  to  n o rm al hea lth .  All te m p o ra ry  h ea l th  s ta te s  o f  the  sam e  
d u ra t io n  a n d  w ith  th e  sa m e  a g e  o f  onset  a r e  g ro up ed  to g e th e r  a n d  m easu red  
re la tive  to  each  o ther .  T e m p o ra ry  h ea l th  s ta te s  w ith  d if fe ren t d u ra t io n s  a n d / o r  
ages  o f  o nse t  can  be m e asu red  using  m u l t ip le  g roups .

E a c h  g ro u p  requ ires  th e  ad d it io n a l  s t a te  ‘h e a l th y ’ to  be ad d e d  to  it. T h e  
su b jec t  is a sked  to  loca te  the  best  h ea l th  s ta te  (w h ich  p re su m ab ly  w ould  be 
h e a l th y )  a t  o ne  end  o f  th e  scale a n d  th e  w orst te m p o ra ry  hea l th  s ta te  a t  the  
o th e r .  T h e  re m a in in g  te m p o ra ry  s ta te s  a r e  th en  loca ted  on th e  sca le  using  th e  
a fo rem e n t io n e d  in terval scale  principle .

T h is  p roce d u re  is sufficient if  th e  p ro g ra m m e s  being  ev a lu a ted  involve only 
m o rb id i ty  an d  no t m o r ta l i ty  a n d  in c i r c u m s ta n c e s  w hen  it is no t necessary  to  
c o m p a re  th e  findings w ith  p ro g ra m m e s  th a t  do  involve m o r ta l i ty .  If, however,  
th is  is not th e  case  a n d  m o r ta l i ty  is en co u n te re d  th en  th e  in terval p re fe rence  
va lues  for te m p o ra ry  s ta te s  m us t  be t r a n s fo rm e d  on to  th e  s t a n d a rd  0-1  h e a l th  
p re fe ren ce  scale. T o  ach ieve  th is  th e  w ors t  t e m p o ra ry  h ea l th  s ta te  is redef ined  
as a  ch ron ic  s ta te  o f  th e  sam e  d u ra t io n  an d  its p re fe ren ce  va lue  is m easu re d  
by  th e  m e th o d  desc r ibed  for  ch ro n ic  sta tes .  T h ro u g h  th e  use  o f  a positive lin
e a r  t r a n s fo rm a t io n ,  th a t  is, in c rem en t  by a  u n i t  va lue  o f  1, th e  va lues  for th e  
rem a in in g  s ta te s  c a n  th en  be t r a n s fo rm e d  on to  th e  s t a n d a rd  0-1  h ea l th  p re f 
e ren ce  scale. (T h is  p ro ced u re  is ak in  to  t h a t  o f  conv er t in g  deg rees  F a h re n h e i t  
to  d eg rees  C e n t ig ra d e . )

Standard Gamble

T h e  ‘S ta n d a r d  G a m b le  te c h n iq u e ’, b ased  on th e  w ork o f  von N e u m a n n  an d  
M o rg en s te rn  (1 9 5 3 )  is used widely as  a g ene ra l  m ea s u re  for uti li t ies an d  p re f 
e rences . In re c e n t  years ,  it has  been  used in the  field o f  h ea l th  to  m e a s u re  
p re fe rences  for d if fe ren t h e a l th  s ta tes .  U sing  th is  te chn iqu e ,  sub jec ts  a re  a sked  
to  choose  be tw een  a g a m b le ,  w ith  a d e s i rab le  o u tco m e ,  w ith  risk P ,  an d  a  less 
d es i rab le  o u tco m e ,  w ith  r isk 1 - P ,  a n d  a c e r ta in  option  o f  in te rm e d ia te  des i r 
ab il i ty .  T h e  sub jec t  is a sked  w h a t  p ro b a b i l i ty  o f  ge t t in g  th e  d e s i rab le  o r  less 
des i rab le  o u tco m e  will m a k e  h im  ind ifferen t be tw een  th e  g a m b le  a n d  th e  c e r 
ta in ty .
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By w ay  o f  i l lu s tra t ion ,  sub jec ts  m a y  be p resen ted  w ith  th e  question:

S u p po se  you have  a cho ice  be tw een  living t yea rs  in h ea l th  s ta te  A , o r  tak in g  
a g a m b le  be tw een  a / ’- c h an ce  o f  t y ea rs  in p e rfec t  h e a l th  (H )  a n d  a 1 - P  
c h a n c e  o f  t y ears  in s ta te  B  (w h ich  m ig h t  be c o m a  o r  som e o th e r  e x trem e  
re fe rence  s ta te ) .  W h a t  p rob ab i l i ty ,  P , w ould  m a k e  you ind iffe ren t be tw een  
th e  su re  th in g  a n d  th e  g a m b le?

T h e  v a lue  o f  P  co rre sp o n d in g  to  th e  best o u tco m e ,  p e rfec t  hea l th ,  is 1, and  
th e  va lue  o f  P  co rre sp on d ing  to  th e  w ors t  o u tcom e ,  B, is 0. O n  an sw erin g  th e  
quest ion  th e  sub jec t  p rovides a n u m b e r ,  P , t h a t  c an  be used as th e  w eigh t 
ass igned  to  h ea l th  s ta te  A.

T h e  's t a n d a rd  g a m b le ’ te ch n iq u e  can  be used in th e  he a l th  field to  m ea su re  
pre fe rences  for bo th  ch ro n ic  an d  t e m p o ra r y  h ea l th  s ta tes .  F ig u re  3 i l lu s tra tes  
th e  m e th o d  for m e a s u r in g  ch ro n ic  s ta te s  p re fe r red  to  d ea th .  T h e  sub jec t  faces 
tw o  a lte rn a t ives .  A l te rn a t iv e  one  is a  t r e a tm e n t  w ith  tw o  possible ou tcom es: a t  a 
p ro b ab i l i ty  P  th e  p a t ie n t  will r e tu rn  to  n o rm a l  h ea l th  an d  live for a n  add it io na l  
t years ,  o r  a t  a  p rob ab i l i ty  (1 - /* )  th e  p a t ie n t  will d ie  im m ed ia te ly .  A lte rn a t iv e  
tw o  has  th e  ce r ta in  o u tco m e  o f  c h ro n ic  s t a te  B for life ( t y ea rs ) .  P ro b ab i l i ty  P  
is v ar ied  unti l the  su b jec t  is ind iffe ren t be tw een  th e  tw o a l te rna t ives .  A t  w hich 
po in t th e  p re fe rence  v a lue  for c h ro n ic  s t a te  B, (h s ) ,  is s im ply  P  (h B =  P ).

Figure 3

F or  m e a su r in g  ch ron ic  s ta te s  considered  w orse th a n  d e a th  the  s t a n d a rd  g a m 
ble m e th o d  m u s t  be s l ightly  modified. T h is  is i l lu s tra ted  in F igu re  4. H e re  the
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Figure 4

g a m b le  a l te rn a t iv e  ( a l te rn a t iv e  1) leads to  o u tcom es  h ea l thy ,  a t  p ro bab i l i ty  P , 
o r  ch ron ic  s ta te  B  a t  p ro b ab i l i ty  ( 1 - P ) .  T h e  ce r ta in  a l te rn a t iv e  leads to  de a th .

T o r ra n c e  ou tl ines  one  w ay in w hich  th is  cho ice  m a y  be rep re sen ted  to  the  
sub jec t .  L e t  the  sub jec t  im ag ine  he  is faced w ith  a  rap id ly  p rogress ing  te rm in a l  
disease, w h ich  if left u n t r e a te d  will qu ick ly  lead to  d e a th .  A  t r e a tm e n t  is av a i l
ab le ,  how ever,  w ith  th e  p ro b ab i l i ty  P  o f  r e tu rn in g  th e  p a t ie n t  to  full h ea lth ,  
a n d  p ro bab i l i ty  ( 1 - P )  o f  leaving th e  su b jec t  ir revers ib ly  in c h ron ic  s ta te  B. A s  
before ,  p ro b ab i l i ty  P  is var ied  un ti l  the  sub jec t  is ind iffe ren t be tw een  the  u n c e r 
ta in  an d  th e  ce r ta in  a lte rna t iv es .  A t  this  po in t the  p re fe ren ce  v a lue  for ch ron ic  
s ta te  B  is g iven by th e  fo rm ula :

h( D)  -  P h ( H )
1 -  P

w h ere  h ( D ) d eno tes  th e  p re fe rence  value  for d e a th  a n d  h ( H )  th e  p re fe rence  
v a lue  for health .

F igure  5 i l lu s tra tes  th e  s t a n d a rd  g a m b le  a p p ro a c h  to  m e a su r in g  p re fe rences  
for t e m p o ra ry  hea l th  s ta te s .  As before ,  th e  su b jec t  faces tw o  a lte rna t ives .  A l te r 
na tive  1 is a  t r e a tm e n t  with tw o possible ou tcom es: a t  p ro b ab i l i ty  P  th e  pa t ien t  
re tu rn s  to  no rm a l  he a l th ,  an d  a t  p ro bab i l i ty  (1 — P)  th e  pa t ien t  suffers from  
th e  w orst te m p o ra ry  hea l th  s ta te ,  K . A l te rn a t iv e  2 has  the  ce r ta in  o u tco m e  o f  
an  in te rm e d ia te  t e m p o ra r y  hea l th  s ta te ,  J . T h e  su b jec t  selects p robab i l i ty ,  P,  
a t  w hich point he is indifferent be tw een  th e  tw o a l te rna t ives .  In this  w ay the
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Figure  5

in te rm e d ia te  te m p o ra ry  h ea l th  s ta te  ( J )  is m e a su re d  re la tive  to  th e  best  s ta te  
(h e a l th y )  a n d  the  w ors t  te m p o ra ry  h ea l th  s ta te  ( K) .

U sing  th e  p roced u re  ou tl ined  above, th e  p re fe ren ce  va lue  for te m p o ra ry  
h ea l th  s ta te  J  is given by  th e  fo rm u la

hi =  P  -  (1 -  P )h K

W h e n  m o r ta l i ty  is no t involved, hn, th e  p re fe ren ce  value  for  th e  w ors t  te m p o ra ry  
he a l th  s ta te ,  can  be set equa l  to  0 an d  hence  the  p re fe ren ce  va lue  for te m p o ra ry  
he a l th  s t a te  J  is sim ply  hj =  P . H ow ever ,  w hen  m o r ta l i ty  is a  c o n s id e ra t ion  
a n d  it  is des i rab le  to  re la te  these  va lues to  th e  0-1  d e a d - h e a l th y  scale, s ta te  
K  m u s t  be redefined as a sho r t  d u ra t io n  ch ron ic  s ta te ,  followed by d e a th ,  and  
be  m e a s u re d  on th e  0-1  scale  using  th e  tech n iq u e  o u t l ined  for c h ron ic  s ta tes .  
T h is ,  in tu rn ,  provides a va lue  for h k w hich  c an  then  be used in th e  fo rm u la  to 
en ab le  th e  va lue  hj to  be c a lc u la ted .

Time Trade-off

T h e  ‘t im e  t r ad e -o fF  techn iqu e ,  p ioneered  by T o rra n c e ,  is s im i la r  to  th e  s t a n 
d a rd  g a m b le  tech n iq u e  in th a t  it is based  on p a ired  com p ar iso n  a n d  a llows th e  
ana ly s t  to  derive  p re fe ren ce  values im plic it ly ,  based  on th e  su b jec ts ’ responses 
to  decis ion s i tua t ions .  It differs, how ever,  in th a t  no p robab i l i t ies  a r e  involved.
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T h e  su b jec t  is p resen ted  w ith  tw o a lte rn a t iv e s  a n d  a sk ed  to  select th e  m ost 
p re fe rred .  A l te rn a t iv e  1 offers th e  sub jec t  a  p a r t ic u la r  o u tc o m e  for a specified 
len g th  o f  t im e  followed by d e a th ,  an d  a l te rn a t iv e  2 offers a  d if fe ren t o u tc o m e  for 
a d if fe ren t leng th  o f  t im e.  T h e  t im e  is var ied  un ti l  th e  r e sp o n d en t  is ind ifferen t 
be tw een  the  tw o a lte rna t ives .

A s w ith  th e  s t a n d a rd  g a m b le  an d  ra t in g  tech n iqu es ,  th is  ap p ro a c h  c an  be used 
to m e a s u re  pre fe rences  for bo th  ch ro n ic  an d  te m p o ra ry  h ea l th  s ta tes .  F igure  
6 i l lu s tra tes  th e  app lica t io n  o f  th e  t im e  t r ad e -o f f  te ch n iq u e  for ch ro n ic  s ta te s  
p re fe rred  to  d ea th .  A lte rn a t iv e  1 is ch ron ic  s ta te  A  for t im e  t (i.e. the  life 
ex pec ta n c y  o f  an  indiv idual w ith  th e  ch ro n ic  co n d it ion )  followed by d e a th ,  an d  
a l te rn a t iv e  2 is h e a l th y  for  t im e  X , w here  X t,  followed by d ea th .  T im e  X  is 
varied  unti l  the  sub jec t  is ind ifferen t be tw een  th e  tw o a lte rn a t iv e s  a t  w hich  point 
the  p re fe ren ce  v a lue  for ch ro n ic  s t a te  A  ( h A ), is given by

X

t

Healthy Alternative 2

State A Alternative 1

Dead 0 X t  Time

Figure  6

F ig u re  7 i l lu s tra te s  th e  p ro ce d u re  for th e  d e te rm in a t io n  o f  p re fe rence  values 
for ch ro n ic  s ta te s  p re fe rred  to  dea th .  H e re  the  sub jec t  is a sked  to d e te rm in e  the  
t im e  X  such th a t  h e / s h e  is ind ifferen t be tw een  a l te rn a t iv e  1, w hich  rep resen ts  
hea l th y  for t im e  X  (w here  X t)  fo llowed by c h ron ic  s ta te  A until  t im e  t ,  fo llowed 
by d e a th ,  an d  a l te rn a t iv e  2, w hich  is to  die im m e d ia te ly  a f t e r  b ir th .  A t  th e  point 
o f  ind ifference  th e  p re fe ren ce  value  for ch ro n ic  s ta te  A (h A )  is given by the  
form ula :

X

X  -  t
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Healthy 1.0 Alternative 1

Dead 0 Alternative 2

State A

Figure  7

which is derived by e q u a t in g  th e  tw o a lte rna t ives ,

1 .OX  +  h A (t -  X )  =  0

an d  solving for h A .'
T h e  ap p lica t ion  o f  th e  t im e  tr ad e -o f f  te ch n iq u e  to  m e a s u re  p re fe ren ces  for 

te m p o ra ry  h ea l th  s ta te s  is i l lu s tra ted  in F ig u re  8 . T h e  in te rm e d ia te  te m p o ra ry  
h ea l th  s ta te  (J )  is m ea su red  re la tive  to  th e  best  s t a te  (h ea l th y )  an d  th e  worst 
t e m p o ra r y  h ea l th  s t a te  (A-). T h e  sub jec t  has  a  cho ice  o f  tw o a lte rn a t iv es :  a l t e r 
na tive  1 is in te rm e d ia te  t e m p o ra r y  h ea l th  s t a te  J  for t im e  t ( th e  t im e  d u ra t io n  
specified for t e m p o ra ry  s ta te s )  followed by hea l th y  , a n d  a l te rn a t iv e  2 is te m p o 
ra ry  s ta te  K  for t im e  X  (w h e re  X t)  followed by hea l thy .  T h e  t im e  X  is varied  
until th e  re sp o n d e n t  is ind iffe ren t be tw een  th e  tw o  a l te rna t iv es ,  a t  w hich  point 
th e  p re fe rence  value  for te m p o ra ry  s ta te  J  (hj )  is given by

1 -  (1 -  h K ) X  

t

T o rra n ce  (1 9 8 4 ) po in ts  ou t th a t  in p rac tic e  one difficulty  en co u n tered  in th is  p ro ced u re  is th a t  
a lth o u g h  it im poses an  upper lim it o f 1.0 on s ta te s  p re fe rred  to  d e a th , it im poses no co m p arab le  
low er lim it on s ta te s  d isp re fe rre d  to  d ea th . O n e  solu tion  to  th is  is to  sca le  th e  p re fe ren ce  values o f 
those  s ta te s  considered  w orse th a n  d e a th , so th a t  th e  w orst possible s ta te  is assigned  a  p reference  
va lue  o f — 1.0.
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Healthy

State J

State K

Time

F igure  8

I f  /ik =  0, th a t  is, th e  w orst  t e m p o ra ry  h ea l th  s t a te  is set eq ua l  to  0, hj  equa ls

1 -  X  

t

If  th e  p re fe rence  values for th e  te m p o ra ry  hea l th  s ta te s  a r e  to  be t r a n s fe r re d  
to  th e  0 - 1, d e a d - h e a l th y  scale, th e n  th e  w ors t  t e m p o ra ry  he a l th  s t a te  m us t  
be redefined  as a  sh o r t  d u ra t io n  ch ro n ic  s ta te  a n d  m e a s u re d  by th e  m e tho d  
previously  desc r ib ed  for ch ro n ic  sta tes .

A s sugges ted ,  th e  ra t in g  scale, s t a n d a rd  g a m b le  an d  t im e  t r ad e -o ff  techn iques  
can  all be app lied  to  p ro d uce  in terval scales o f  u ti li ty .  H ow ever ,  th e  m e a s u re 
m en t  o f  uti li t ies  o r  p re fe ren ces  for h ea l th  is c lea r ly  a  com p lex  a n d  controvers ia l  
task . D e b a te  c on tinu es  over th e  m ost a p p ro p r ia te  use o f  those  te chn iqu es  con
s idered  he re  a n d  som e  inves tiga to rs  have  o p ted  for a l te rn a t iv e  ap p ro a ch es .  O f  
p a r t ic u la r  in te res t  is a m e th o d  used by R osser  a n d  K ind  (1 97 8 )  in w hich  su b 
jec ts  w ere  asked  to  provide a  ra t io  o f  u n d es i rab i l i ty  o f  pa irs  o f  h ea l th  s ta te s  so 
as to  p ro du ce  a ra t io  scale  o f  utility. A  s im ila r  tech n iq u e  is th e  ‘equiva lence  
te c h n iq u e ’ w hereb y  sub jec ts  a r e  a sked  to  iden tify  th e i r  poin t o f  indifference  
be tw een  keep ing  alive a  g ro u p  o f  people  in a ‘s t a n d a rd  s t a te ’ o f  p e rfec t  hea lth  
an d  a la rg e r  g ro up ,  w hose size is defined by th e  sub jec t ,  o f  less well people.

Are the Utilities Valid?

T h e  uti l i ty  values or nu m er ica l  w eigh ts  ass igned  to  d if feren t h ea l th  s ta tes  
should , acco rd in g  to  T o r ra n c e  (1 9 7 6 )  be n o n -a rb i t r a ry ,  c o m m u n ity -b a se d ,  sci
entif ically  m easu red  values ref lecting  the  re la tive  des i rab i l i ty  o f  various  s ta te s
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o f  h ea l th .  T h is  requ ire s  th e  ava i lab i l i ty  o f  a re l iab le  a n d  valid  m e a s u re m e n t  in
s t r u m e n t s )  w hich  can  be used on th e  gen e ra l  pub lic  to  q u a n t i fy  th e  pre fe rences  
for th e  re levan t s ta te s  o f  hea lth .

W ith  th is  in m ind  T o r r a n c e  (197 6 )  ca r r ie d  o u t  a n  em p ir ica l  inves tiga tion  o f  
th re e  o f  th e  m o re  co m m o n ly  a d m in is te re d  m e a s u re m e n t  techniques :  he assessed  
th e  c a te g o ry  m e th o d  (an  ap p lica t ion  o f  th e  ra t in g  sca le) th e  s t a n d a rd  gam b le  
tech n iq u e  a n d  th e  t im e  t r ad e -o f f  te c h n iq u e  for  th e i r  feasib il ity ,  va lid ity  and  
co m p ara b i l i ty .  E a c h  hea l th  s t a te  se lec ted  for use in th e  s tu d y  was descr ibed  
in a  scen a r io  ou tl in ing  th e  physical,  em o t ion a l  an d  social c h a ra c te r i s t ic s  o f  the  
s ta te ,  a n d  th re e  g ro up s  ac te d  as judges :  a  s t ra t i f ied  sam p le  o f  th e  popu la t io n  o f  
H a m il to n ,  O n ta r io ;  g r a d u a te s  fro m  M c M a s te r  U nivers ity ;  a n d  p a t ien ts  involved 
in a  local h o m e  dialysis  p ro g ra m m e .

T h e  feasib il ity  o f  each  tech n iq u e  w as d e te rm in e d  by its a c cep tab i l i ty  to  th e  
ju d g es ,  its ease  o f  use for th e  in te rv iew ers  a n d  its cost. T a k in g  th e  first o f  
these  c r i te r ia ,  th e  su b jec ts ’ will ingness to  go th ro u g h  w ith  the  in terv iew  in all 
th r e e  cases ,  reflected th e i r  accep tab i l i ty  for use on the  g ene ra l  public .  H ow ever,  
th e re  w ere  no ticeab le  d ifferences in th e  ease  w ith  w hich  the  sub jec ts  found  the  
tec h n iq u es— th e  t im e  tr ad e -o f f  te ch n iq u e  proving to  be  th e  easiest,  th e  s t a n d a rd  
g a m b le  ques t ion s  proving so m ew h a t  m o re  difficult a n d  th e  c a te g o ry  scal ing  
proving m ost difficult.

T h e  professional in terv iew ers  found  all th re e  te ch n iq ues  easy  to  lea rn  an d  
s t r a ig h t fo rw a rd  to  a d m in is te r ,  a l th o u g h  th e  use o f  a  p ro b ab i l i ty  w heel w as co n 
s idered  essen tia l  to  en ab le  th e  a d m in is t r a t io n  o f  th e  s t a n d a rd  g a m b le  techn ique .  
(A  p ro b ab i l i ty  w heel is an  a d ju s ta b le  d isc  w ith  tw o sectors ,  e a ch  a d if feren t 
co lour ,  c o n s t ru c te d  so th a t  th e  re la tive  size o f  th e  tw o  sec tors  c a n  be easily  
c h a n g e d  to  reflect th e  re la tive  p rob ab i l i ty  o f  the  a l te rn a t iv e  o u tco m es) .

T u rn in g  to  the  cost e n co u n te re d  in th e  ap p lica t io n  o f  th e  th ree  tech n iq ues ,  th e  
s t a n d a rd  g a m b le  a n d  t im e  t r ad e -o f f  a p p ro a c h e s  a r e  in h e ren t ly  expensive, being 
bo th  t im e -c o n su m in g  a n d  req u ir ing  a n  in terv iew  for a d m in is t ra t io n .  T h e  c a te 
gory  m e th o d ,  by c o m p a r iso n ,  is re la tive ly  c h e a p  in th a t  it is less t im e-co n su m in g  
a n d  has  th e  po ten t ia l  for being used in th e  fo rm  o f  a m a i led  quest ion na ire .

F ocusing  on th e  re l iab i l i ty  o f  th e  m e a s u re m e n t  techn iques ,  if  a  u ti l i ty  can  
be m e a su re d  m o re  th a n  once  a n d  p ro d uce  iden tica l  results ,  th e  m e a s u re m e n t  
te ch n iq u e  is said  to  be reliable .  In th is  s tu d y  ‘in te rna l  re l iab i l i ty ’ was tes ted  
by using  rep l ica ted  m easu rem en ts*  an d  ‘te s t- re te s t  re l iab i l i ty ’ w as tes ted  by 
re te s t ing  one  g ro u p  o f  sub jec ts  one  y ea r  la ter .

W h e n  inves tiga ting  ‘in te rna l  re l iab i l i ty ’ th e  quest ion  a rises  o f  w h e th e r  the  
ch a n g e  o f  th e  m e a s u re m e n t  is sufficient to  d isgu ise  th e  rep l ica t ion  from  the

T his w as not possible for the  ca teg o ry  sca ling  tech n iq u e  and  hence th e re  w ere no in te rn a l re liab ility  
m easu res  for th is  m ethod .
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sub jec t  an d  yet a t  th e  sa m e  t im e  insufficient so as  no t to  affec t  th e  c h a rac te r i s t ic  
be ing  m easu re d .  S ince  no sub jec ts  co m p la in ed  o f  quest ions  being re p e a ted  the  
first ob jec t ive  a p p e a re d  to  be satisfied. H ow ever ,  s ta t is t ica l  ana lys is  o f  th e  d if 
fe rence  be tw een  th e  or ig inal m e a s u re m e n ts  a n d  th e  rep l ica t ions  ind ica ted  th a t  
in th is  s tu dy  w ith  the  t im e  t r ad e -o f f  tech n iq u e  ‘th e  rep l ica ted  m e a s u re m e n t  
c o n ta in ed  a c o n te n t  ch a n g e  such t h a t  the  modified q uest ion  w as m e a su r in g  a 
s l ightly  d if fe ren t p h e n o m e n o n ’. F u r th e rm o re ,  it w as sugges ted  th a t ,  h ad  the  
sam p le  sizes for th e  s t a n d a rd  g a m b le  been la rge r ,  th e  s a m e  conclus ion  would 
p ro b ab ly  have  been achieved.

O n e  y ea r  te s t- re te s t  re l iab i l i ty  gave  a  coefficient o f  0 .53 for th e  s t a n d a rd  
g am ble ,  0 .62  for t im e  tr a d e -o f f  and  0 .49  for the  c a te g o ry  tech n iq ue .  A l th o u g h  
the  t im e  t r ad e -o ff  tec h n iq u e  can  be seen to  have  th e  h ighes t  coefficient o f  test- 
re tes t  re liabili ty ,  th e  d ifference  is no t s ignificant a t  th e  0 .05 confidence  level. In 
C h u rc h i l l ’s (1 9 8 4 )  s tudy ,  a 6 -w eek te s t- re te s t  co rre la t io n  coefficient p ro du ced  
values r an g in g  f rom  0.628 to  0 .802 . T h is  m ig h t  in d ica te  th a t  peop le ’s p re fe r 
ences sh i f t  over time.

T u rn in g  to  valid ity ,  i f  th e  m e a s u re m e n t  te ch n iq u e  ac tu a l ly  m ea su re s  w h a t  it 
c la im s  to  m easu re ,  in this case  the  u ti l i ty  o r  s t re n g th  o f  a su b je c t ’s p re fe rence  
for c e r ta in  hea l th  s ta te s ,  it is said  to  be valid. ‘C r i te r io n  v a l id i ty ’, in w hich  a 
new m e a s u re  is assessed a g a in s t  a  ‘w e ll- acc ep ted ’ m ea su re ,  w as app lied  in this 
s tudy  w ith  th e  s t a n d a rd  g a m b le  te ch n iq u e  tak e n  to  re p resen t  th e  la t te r .  T h e  
c r i te r ion  valid ity  o f  th e  t im e  t r ad e -o f f  te ch n iq ue ,  as d e te rm in e d  by th e  coef
ficient o f  va lid ity  (i.e. th e  p ro d u c t  m o m e n t  co rre la t io n  coefficient be tw een  the  
m e a s u re  u n d e r  inves tiga tion  a n d  th e  c r i te r ion  m e a s u re )  was conc lude d  to  be 
‘s a t is f a c to ry ’. O n  th e  o th e r  h a n d ,  th e  c r i te r ion  va lid ity  o f  th e  c a te g o ry  m e th o d  
w as found  to  be ‘s ignificantly  p o o re r’, a n d  w hen  reca lc u la te d  using th e  t im e  
t r a de -o ff  as  th e  ‘w e ll- acc ep ted ’ m e asu re ,  th e  resu lts  w ere  no t  significan tly  im 
proved. T h is  seem s to  sugges t  th a t  a t  leas t  for th e  c a te g o ry  m e th o d ,  c r i te r ion  
va l ida t ion  is unsa t is fac to ry .

Finally ,  the  c o m p a rab i l i ty  o f  th e  th re e  te ch n iqu es  was assessed in te rm s  o f  
w h e th e r  o r  no t th ey  p ro du ce  th e  sa m e  values,  a n d  if not w h e th e r  the  values 
derived a r e  re la ted  in som e sys tem a t ic  w ay  so as  to  en ab le  convers ion  cu rves  to 
be con s tru c te d .  W h e n  add re s s in g  this  q ues t ion  to  th e  m e a s u re m e n t  o f  popu la t ion  
m ean  values,  the  t im e  tr ad e -o f f  te c h n iq u e  a p p e a re d  to  give equ iv a len t  resu lts  to 
th e  s t a n d a rd  g a m b le  techn iqu e ,  w ith  a re la t io nsh ip  be tw een  the  tw o  m ea su re s  o f  
s t a n d a rd  g a m b le  =  t im e  trade-off .  H ow ever,  w hen th e  ques t ion  w as add ressed  
to  th e  m e a s u re m e n t  o f  indiv idual values th e  re la t ion sh ip  w as ‘not so c lea r ,  bu t 
it seem s likely th a t  th e  sam e  func t ion  m a y  h o ld ’.

T h e  ca te g o ry  sca l ing  tech n iq u e  p ro d u ced  s ignificantly  d if fe ren t values for 
bo th  individual a n d  popu la t io n  m ean  values from  those  derived by e i th e r  o f  the  
o th e r  two techniques .  T h a t  said , however,  th e re  w ere  sy s tem a t ic  differences, for 
popu la t ion  m ean  values ,  be tw een  m ea su re s  ob ta in ed  by c a te g o ry  scal ing  an d  
those  o b ta in ed  by th e  t im e  trade-off .
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All th is  sugges ts  th a t  th e  t im e  t r ad e -o ff  tech n iq u e  is the  best o f  the  th ree  
m e tho ds  te s ted  for  m e a su r in g  p re fe rences  for h ea l th  s ta te s ,  w ith  th e  s t a n d a rd  
g a m b le  te ch n iq u e  co m in g  a close second. T h is  s tudy ,  a n d  o th e r s  like it, also 
serves a useful pu rp ose  in h ig h l ig h t ing  som e o f  th e  in h e ren t  p ro b lem s  a n d  u n 
ce r ta in t ie s  e n co u n te red  in p re fe rence  m e a s u re m e n t .  By w ay  o f  ex am ple ,  d if fer
ences in d e m o g ra p h ic  c h a rac te r i s t ic s  such as  age , sex, re ligion, e tc.,  c a n n o t  fully 
a c co u n t  fo r  th e  no t ins ignificant d ifferences in in d iv idu a l’s h ea l th  s ta te  p re fe r 
ences. S a c k e t t  a n d  T o r ra n c e  (1 9 7 8 )  found  a s t a n d a rd  dev ia t ion  be tw een  scores 
o f  a b o u t  0 .30  for indiv idual p re fe rences  a m o n g  th e  pub lic  for a  single  hea l th  
s ta te .  T h is  no t  w i th s ta n d in g ,  th e  d ifferences a r e  less a p p a re n t  a m o n g  m o re  ho
m og eno us  sub jec ts  w ith  a good  know ledge  o f  th e  h ea l th  s ta te .  In  ap p lica t ion  
o f  th e  t im e  t r ad e -o ff  te ch n iq u e  (T o r r a n c e  1976, 1984) 29 ho m e  d ialysis  ra t in g  
th e  ho m e  dialysis  scenar io  resu l ted  in a  s t a n d a rd  d ev ia t ion  o f  0 .18 c o m p a re d  to  
0.28 for th e  g enera l  public.*

Applications and Discussion

T h e  eva lua t io n  o f  h ea l th  s ta te s  by ‘p syc h o m e tr ic  m e th o d s ’ is an  excit ing , in 
novative  f e a tu re  o f  c u r r e n t  re sea rch  on hea l th  ind ica to rs .  A s  derived  here,  the  
va lues have  th e  in terval scale  p ro p e r ty  w hich  m a k e s  th e m  useful for eva lua tive  
re sea rch  a n d  for p ro jec t ing  a n d  c o m p a r in g  th e  benefits  o f  a l te rn a t iv e  he a l th  p ro 
g ra m m e s .  I t  will doub tle ss  be som e t im e  befo re  m e a s u re m e n t  te ch n iq ues  have 
been developed  w hich sa t is fy  m o re  fully  c r i te r ia  fo r  re l iabili ty ,  valid ity ,  c o m p a 
rab i l i ty  an d  g en e ra l izab i l i ty  o f  social p re fe rences  (P a t r ic k  e t a l . ,  1973) a n d  th e  
indices t h a t  th ey  p ro d u c e  a r e  a ccep ted  as valid  inpu ts  to  dec is io n -m ak in g .  H o w 
ever, if  fu r th e r  re sea rch  is successful in developing h e a l th  s ta tu s  indices w hich  
a r e  a c c e p ta b le  to  dec is io n -m ak ers ,  then  c lea rly  they  will be pow erfu l tools for 
all a spec ts  o f  h ea l th  ca re  po licy-m aking .

It  was less th a n  two decad es  ag o  w hen , in one  o f  th e  ea r l ies t  reco rded  ap p li
ca tions ,  K la rm a n  e t a l.  (1 9 6 8 )  in t ro d u ced  th e  concep t o f ‘q ua l i ty  a d ju s te d ’ life 
y ears  g a in ed  in a cost effectiveness ana lys is  o f  d if fe ren t t r e a tm e n ts  for renal 
fa ilure .  It  was a ssu m ed  th a t  one  y e a r  o f  life g a in ed  by t r a n s p la n t  was equ iva len t  
to  1.25 yea rs  ga ined  by d ialysis, ref lecting  the  h igh e r  qu a l i ty  o f  life u n der  
t r a n sp la n ta t io n .  S ince  then ,  th e re  has been a  rap id  increase  in th e  l i te r a tu re  
con ce rn ed  with m easu r in g  the  qu a l i ty  o f  life an d  re sea rch  has p rogressed  a 
long way.

R osser  (1 9 83 )  provides a h is torical review o f  hea l th  in d ica to rs  t h a t  c la im  
to be d ire c t  a ssessm en ts  o f  a p o p u la t io n ’s hea lth .  U n d e r  th e  h ead ing ,  ‘T h e  
P h ase  o f  C a rd in a l  M e a s u re m e n t ’ the  c lassic p ap e r  o f  Bush a n d  his co lleague  
(F an sh e l  an d  Bush, 1970) is d iscussed. T h ey  m a d e  a  s ignificant con tr ib u t io n

T his p rob lem  o f  d ifferences betw een indiv idual p re fe rences  can  la rge ly  be overcom e by tak in g  the  
m ean  value o f a  la rge  g ro u p  o f  subjects.
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using sca l ing  tech n iqu es  to  develop  a h ea l th  index ( fo rm e r ly  th e  F u n c t io n  S ta tu s  
Index  a n d  la te ly  th e  Index  o f  W e llbe ing ) ,  w hich  has  since been  m odified  an d  
u ti lized in several app lica t ion s  inc lud ing  a tubercu los is  p revention  an d  t r e a tm e n t  
p ro g r a m m e  in N e w  Y o rk  (F an sh e l  a n d  Bush, 1970),  a  p h e n y lk e to n u r ia  ( P K U )  
sc reen ing  p ro g r a m m e  (B ush  et a l., 1973) an d  a  la rg e  household  survey  (K a p la n  
e t a l.,  1976). R eyno lds  et a l.,  (19 74 )  a lso  c la im ed  to  have app lied  a  modified 
version o f  th e  index  in a  survey  o f  tw o coun ties  in A la b a m a .

C a r d ’s g ro u p  in G lasgow  focused p r im ar i ly  on th e  m e a s u re m e n t  o f  u tilities 
o f  s ta te s  o f  illness for th e  pu rp o se  o f  fo rm a liz ing  clin ical decis ions, by w ay  o f  
in c o rp o ra t in g  th e  u ti l i ty  va lues  in to  decis ion  models.  In p a r t ic u la r  th ey  s tud ied  
g a s t ro - in te s t in a l  d iseases a n d  uti li t ies o f  h ead  in jury ; f u r th e rm o re  they  a n t ic i 
p a ted  th e  convers ion o f  uti li t ies in to  m o n ey  equ iva len ts  for use  in C B A  (C a rd ,  
1975) as d id  C u ly e r  e t a l. in Y o rk  (19 71 ,  1972).

A t  a b o u t  th e  sa m e  t im e  as B ush beg an  his prolific re sea rch ,  T o r r a n c e ’s g rou p  
a t  M c M a s te r  U n ivers ity  pub lished  a cos t-u ti l i ty  m odel (T o r r a n c e  et a l. ,  1972) 
w hich  h a s  since been  fu r th e r  developed  an d  app lied  to  several h ea l th  c a re  p ro 
g ra m m e s  inc lud ing  tube rcu lo s is  sc reen ing ,  h aem o ly t ic  disease, R hesus  disease, 
renal d ialysis an d  m o re  recen t ly  n eo n a ta l  in tensive ca re  o f  very - low -b ir th -w e ig h t  
in fan ts .  In  ad d it ion  tw o surveys o f  th e  gen e ra l  pub lic  to  m e a s u re  h ea l th  s ta te  
u ti li t ies  have  been c a r r ie d  ou t  w ith  one  being  b ased  on a  m u l t i - a t t r ib u te  hea l th  
s ta te  classif ication  sys tem  (as  prev iously  desc r ib ed ) .

F u r th e r  co n tr ib u t io n s  in th is  field o f  w o rk  have been  m a d e  by Rosser ,  W a t t s  
a n d  K ind ,  w ho have  focused p a r t ic u la r ly  on ind ica to rs  o f  hosp i ta l  p e r fo rm a n c e  
(R osse r  a n d  W a t t s ,  1972; R osser ,  1976). T h e y  used tw o  sca l ing  m e th od s ,  psy
c h o m e tr ic  a n d  b ehav ioura l .  T h e  fo rm er  w as based  on m a g n i tu d e  e s t im a tio n  bu t 
inc luded  a  len g thy  in terv iew  p ro ced u re  devised  by  G ib b s  a n d  W ish la d e  in the i r  
w ork on c r im e  ser iousness,  a n d  th e  la t te r ,  a s  a l r ead y  m en t ion ed ,  was ob ta ined  
by the  ana lys is  o f  legal aw a rd s  for no n -p e cu n ia ry  con seq uen ces  o f  persona l in
ju r y  a n d  ind us tr ia l  a cc iden ts  an d  disease. (T h is  sca l ing  m e th o d  is significant 
in th a t  unlike  those d escr ibed  it reflects a c tu a l  b ehav iour ,  an d  values in ferred  
from  an  ex is ting  re source  a lloca tion  process.) T h u s  research  in to  hea l th  s ta tu s  
m e a s u re m e n t  has m a d e  con s id e rab le  p rogress  in a re la tive ly  sh o r t  space  o f  t im e,  
a n d  yet th e re  a re  still a n u m b e r  o f  con trovers ia l  an d  unresolved issues.

T o  begin  w ith , th e  w hole  co ncep t  o f  c o m b in in g  th e  im p ac t  o f  a given hea lth  
c a re  ac tiv ity  on m o rb id i ty  a n d  m o r ta l i ty  in to  a  single  m e a su re  (Q A L Y s )  ga ined  
is still d e b a ta b le .  It needs to  be jus ti f ied  m ethod o log ica l ly  an d  eth ica lly .  It has 
to  be e s tab l ished  th a t  th e  users  o f  the  s tud ies  fully u n d e rs ta n d  the  trade-offs  
bu il t  in to  th e  ca lcu la tions .  S econd ly ,  in m e a su r in g  uti li t ies th e  quest ion  arises 
o f  w hose  values shou ld  c o u n t?  T h a t  is, w ho  should  p lace  values on s ta te s  o f  
h ea l th ?  T o  provide an  an sw er  to  this  ques t ion  it m u s t  be e s tab l ished  w h e th e r  
th e r e  a re  d ifferences in op inion a b o u t  the  severity  o f  il lness be tw een  ind ividuals  
a n d  be tw een  d if fe ren t socio-econom ic  g ro up s  an d ,  i f  th e re  a re  a n y  differences, 
can  they  be  a g g re g a te d  o r  a r e  they  m u tu a l ly  exclus ive? A th i rd ,  an d  p a r t i c u 
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la r ly  im p o r ta n t ,  issue co ncerns  th e  specific ity o r  gen e ra l iz ab i l i ty  o f  th e  u ti l i ty  
values. C a n  a un iversa l  set o f  h ea l th  s ta te  u ti li t ies  be d e te rm in e d  a n d  used  in 
all s tud ies  or does each  s tud y  req u i re  its ow n u ti l i t ies?  F inal ly  one  m u s t  ask 
w hich tech n iq u e  is best  to  use an d  w h e th e r  they  a re  sub jec t  to  d if fe ren t  biases 
(such  as r isk avers ion  in the  case  o f  th e  s t a n d a rd  g a m b le  tech n iq u e  an d  t im e  
p re fe ren c e  in th e  t im e  t r a d e -o f f  tech n iqu e ) .

T h e  purp ose  o f  this  c h a p te r  has been to  expose  som e o f  the  te ch n iqu es  c u r 
ren t ly  b e ing  developed an d  u ti l ized  in th e  d e te rm in a t io n  o f  hea l th  s ta te  uti li t ies 
for use in econom ic  ap p ra isa l .  It  has  been d e m o n s t ra te d  th a t  h ea l th  s t a te  p re f 
erences  c an  be m e a s u re d  using  these  techn iqu es ,  a lbe i t  so m e w h a t  im precise ly . 
H ow ever ,  as  the  im p a c t  o f  h ea l th  ca re  activ it ies  on the  q ua l i ty  o f  life plays an 
increas ing ly  im p o r ta n t  role, so the  need to  e v a lu a te  this  ob jec t ive  becom es m o re  
an d  m o re  a p p a re n t .  W h e re a s  th e  benefits  o f  m ed ic ines  in t ro d u c ed  in th e  1940s 
a n d  1960s w ere  easy  to  m easu re ,  in te rm s  o f  red uc ing  hosp ita l  costs, d e a th s  a n d  
sickness ab sence  p ay m en ts ,  as  d ep ic ted  in th e  in t ro d u c t io n  to  th e  proceed ings  
o f  th e  Office o f  H e a l th  E con om ics  m e e t in g  on th e  m e a s u re m e n t  o f  social b e n 
efits o f  m edic ine ,  ‘th e re  is now  a n  overw h e lm ing  need  to  q u a n tify  th e  benefits 
o f  th e  “q u a l i ty  o f  life” m edic ines ,  o f  the  1980s’ (T ee l ing  S m i th ,  1983). In th e  
a l loca t ion  o f  scarce  resources  av a i lab le  to  society , it is i r respons ib le  to  om it 
f ro m  eco no m ic  ap p ra isa l ,  q u a l i ty  o f  life a n d  o th e r  in tan g ib le  benefits  (w h ich  
receive h igh  p rio r i ty  in th e  h ie r a rc h y  o f  objec t ives o f  h e a l th  c a re  p rov iders  and  
c o n su m ers )  s im ply  becau se  o f  difficulties in m e a s u re m e n t  an d  eva lua tion .
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The Time Trade-off Approach 
to Health State Valuation

Martin Buxton and Joy A shby  
Health Economics Research Group, Brunei University, Uxbridge

Introduction

T h e  process o f  m e a s u r in g  he a l th  involves a t  leas t tw o  d is t inc t  e le m en ts—  
d escr ip t ion  o f  he a l th  s ta te s  a n d  th e i r  va lu a t ion .  B oth  a re  th e  su b jec t  o f  m u ch  
c u r r e n t  resea rch ,  in an  in te rn a t io n a l  a t t e m p t  to  develop  a p p ro p r ia te  techniques .  
A s yet no definitive ap p ro a c h e s  have  em erg ed .  R a th e r ,  th e r e  a r e  a  n u m b e r  o f  
m o re  o r  less well-proven m ethodo log ies  an d  gu ide l ines  em erg ing .

T h is  p ap e r  focuses on o ne  m a in  te ch n iq u e  for v a lu a t io n — th e  t im e  trade-off ,  
o r  T T O .  I t  exp la ins  th e  te ch n iqu e ,  its d eve lop m en t  m a in ly  in C a n a d a ,  an d  a 
rece n t  ap p lica t ion  in th e  U K . W h ile  p r im ar i ly  focused on T T O  as a m e th o d  o f  
va lu a t io n  it th row s  som e c o m p a ra t iv e  l ight on a l te rn a t iv e  va lu a t ion  sys tem s,  a n d  
in d iscussing  th e  d ive rgen t  resu lts  em p h a s ize s  th e  in te r re la t io n sh ip  o f  va lu a t ion  
a n d  the  u n der ly in g  d escr ip t ion  o f  hea l th  s ta te s .  T h e  te c h n iq u e  is no t c la im ed  
as a  p a n a c e a  for th e  p rob lem s o f  v a lua t ion  b u t  as  a n  im p o r ta n t  w eapo n  in the  
a rm o u ry  to  be ta rg e te d  on the  inevitab ly  difficult p ro b lem  o f  va lu ing  hea l th  
sta tes .

The Time Trade-off Technique

In essence th e  t im e  t r ad e -o f f  tech n iq u e  ( T T O )  ap p ro a c h  is an  equ iva lence  te c h 
n ique  w hich  involves th e  sub jec ts  ju d g in g  how m a n y  yea rs  in a  s ta te  o f  full 
he a l th  a r e  eq u iva len t  to  a given n u m b e r  o f  years  in a  desc r ibed  im p e rfe c t  s ta te .
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T h e  p ro ced u re  is a t  i ts s im ples t  for c h ron ic  s ta te s  considered  b e t te r  th a n  dea th .  
T h u s  as  in F igure  1:
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H ealthy 1.0

S ta te  i -2 A 
§  1

Dead 0

A lte rn a tive  2

A lte rn a tive  1

t  Tim e

Figure 1. T im e trad e-o ff for a  ch ron ic  h ealth  s ta te  p referred  to death

T h e  sub jec t  is offered tw o a lte rn a t iv e s— alte rn a t iv e  1: s ta te  i for t im e  t (life 
exp ec tan cy  for an  indiv idual w ith  th e  ch ro n ic  cond it ion )  fo llowed by d ea th ;  
a n d  a l te rn a t iv e  2: h e a l th y  for t im e  x  <  t followed by d ea th .  T im e  x  is 
var ied  unti l  the  re sp on den t  is ind ifferen t be tw een  th e  tw o  a l te rn a t iv es ,  a t  
w hich  point th e  req u ired  p re fe ren ce  value  for s t a te  / is given by h , =  x / t .  
(T o r r a n c e  , 1986, p .23)

E x p e r im en ta l ly ,  in an  in terv iew , th is  po in t o f  ind ifference  is u sual ly  recorded  
as  lying m id w ay  be tw een  th e  closest p a ir  o f  va lues  be tw een  w hich  p re fe rence  
for th e  a l te rn a t iv e  changes .

T h e  te ch n iq u e  c an  be a d a p te d  to  a c c o m m o d a te  s ta te s  considered  w orse th a n  
d e a th  by finding th e  point o f  ind ifference  be tw een  a l te rn a t iv e  1: a  var iab le  
period  o f  h e a l th y  life followed by the  poor h ea l th  s ta te  followed by d e a th  an d  
a l te rn a t iv e  2: im m e d ia te  d ea th .  In o th e r  words, how m a n y  y ea rs  o f  h ea l th y  life 
a re  va lued  as  co m p en sa t in g  for th e  hea l th  s ta te  w orse th a n  d ea th .  S im ila r ly ,  
p re fe rences  for te m p o ra ry  hea l th  s ta te s  c a n  be m easu red  re la tive  to  each  o th e r  
an d  th en  one o f  these  t r e a te d  as  a  sh o r t - t e rm  ch ron ic  s ta te  a n d  m easu red  re la tive  
to  h e a l th y  a n d  d e a d  as o u tl ined  above.

W h ile  the  T T O  process is im plicit  (unlike , for exam ple ,  th e  explic itness  o f  
a  ra t in g  scale) th e  values a re  derived  very  sim ply  from  a response  to  decision 
s i tua t ion s  req u ir ing  ind ica tion  sim ply  o f  p re fe rence  (o r  a b sen ce  o f  p re fe rence) .  
F u r th e rm o re ,  the  t r ad e -o ff  is no t unlike  the  real cho ice  so m etim es  offered by a l
te rn a t iv e  th e rap ies  for a p a r t ic u la r  condit ion .  F o r  exam ple ,  M cN e i l  el  al .  ( 19 8 1) 
used th e  T T O  ap p ro a c h  to  i l lum ina te  the  n a tu r e  o f  the  trade-offs  involved in 
choosing  betw een  la ry n g ec to m y  an d  rad ia t io n  th e r a p y  for s tage  3 ca rc in o m a



o f  the  la rynx. T h e  fo rm er  offers b e t te r  survival b u t  a t  a redu ced  qu a l i ty  o f  life 
( th e  loss o f  n o rm al  speech)  while th e  la t te r  offers poo re r  survival bu t  w ith  n ea r  
n o rm a l  q u a l i ty  o f  life.

O n e  o f  its m a in  a t t r a c t io n s  is th a t  th e  T T O  ap p ro a c h  has been found  in p ra c 
tice  to  be a very a c c ep tab le  m e th o d  o f  o b ta in in g  va lua t ions .  T o r ra n c e  (1 9 7 6 )  
p resen ts  th e  resu lts  o f  a s tu d y  c o m p a r in g  th e  use o f  th r e e  te ch n iqu es  for va l
u ation : T T O ,  c a te g o ry  scal ing a n d  the  s t a n d a rd  g am b le .  T h e  T T O  w as as d e 
scr ibed  above; th e  c a te g o ry  sca l ing  involved m a rk in g  a line o r  l inea r  a n a lo g u e  
scale; th e  s t a n d a rd  g am ble ,  th e  widely used process first p roposed  by N e u m a n n  
a n d  M o rg en s te rn  (1 95 3 ) ,  offers pa ired  choices involving a  g a m b le  o f  the  c e r 
ta in ty  o f  im p erfec t  h ea l th  s ta te s  versus th e  g a m b le  o f  full h ea l th  an d  d e a th  
acco rd in g  to  v a r iab le  p robab ili t ies  w hich a r e  a g a in  a d ju s te d  to  the  point o f  in
d ifference. T o r r a n c e  co nc luded  th a t  th e  T T O  m e th o d  w as th e  m os t a c c ep tab le  
o f  th e  th re e  to th e  genera l  public  in terv iew ed, w ho found  it th e  easiest  to  a n 
swer. M e asu re s  o f  its re l iab i l i ty  an d  valid ity  w ere  s im ila r  to  th a t  o f  th e  s t a n d a rd  
g a m b le  w hich  h ad  been viewed as th e  a ccep ted  c r i te r io n  for m e a s u re m e n t  o f  
p re fe rences .  O vera l l  he  ju d g e d  th e  T T O  m e th o d  as  ‘th e  bes t  o f  th e  th re e  tes ted  
for use  on the  g ene ra l  public  in th e  m e a s u re m e n t  o f  social p re fe rences  for hea l th  
s t a te s ’ (T o rra n c e ,  1976, p. 135).
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North American Development of the Technique

T T O  an d  S cen ario s

T h e  first m a jo r  use o f  the  tec h n iq u e  w as in a s tu d y  by S a c k e t t  a n d  T o r ra n c e  
(19 7 8 ) .  In  th is  s tu d y  ten d if fe ren t  scenar ios  w ere  va lued ,  a n d  each  w as co n 
s idered  as  ap p ly ing  to  one  (o r  m ore )  o f  th re e  t im e  d u ra t io n s .  T h e  interviews 
w ere  co n d u c te d  on a  sam p le  o f  246 o f  the  local gen e ra l  popu la t ion  in H a m il to n ,  
O n ta r io ,  using  a s tra ti f ied  sa m p ling  fram e . T h e  m a in  resu lts  a re  su m m a r iz e d  
in T a b le  1. (N B  N o t  all scenar ios  w ere  va lued  by all sub jec ts .)  In ana ly s ing  
th e  resu lts  S a c k e t t  an d  T o r r a n c e  no te  a n u m b e r  o f  s ta tis t ica lly  s ignificant d if 
ferences be tw een  ag e  a n d  socio-econom ic  groups . M ore  im p o r ta n t ly  th e  resu lts  
show th a t  th e  u ti l i ty  o f  h ea l th  s ta te  is s ta t is t ica l ly  s ignificantly  t im e -d ep en d en t  
an d  d ec reases  as th e  leng th  o f  t im e  in th e  hea l th  s ta te  is ex tende d .  T h e y  also 
ind ica te  s ta t is t ica l ly  significant d isease-labe ll ing  effects: ‘tub e rc u lo s is ’ was p re 
fe rred  to  an  ‘u n n a m e d  con tag iou s  d is e a se ’ d esp i te  an  o the rw ise  iden t ica l  hea l th  
s ta te  scenar io ,  w hile  s im ila r ly  ‘m a s te c to m y  for in ju ry ’ w as p re fe rred  to  ‘m a s 
tec to m y  for b re a s t  c a n c e r ’. In a dd it io n  the  va lues o f  34 d ia lysis  p a t ien ts  w ere 
ob ta ined : for all th e  d ialysis  scenar ios  th e  uti li t ies derived from  these  pa tien ts  
w ho h ad  ex perience  o f  d ialysis  w ere  h ig he r  th a n  for th e  g ene ra l  popu la t ion  
sam p le ,  a n d  gene ra l ly  these  d ifferences w ere s ta t is t ica l ly  s ignificant.
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T ab le  I. T T O  h ealth  s ta te  u tilities from  S ack e tt and T orrance

H ealth  s ta te  scenarios
D uration

3 M onths 8 Y ears Life

Depression 0.44 -

H om e confinem ent for tuberculosis 0.68 - —

H om e confinem ent for unnam ed contag ious disease 0.65 — —

H ospital confinem ent for tuberculosis 0 .60 — —

H ospital dialysis 0.62 0.56 0.32

H ospital confinem ent for unnam ed con tag ious disease 0.56 0.33 0.16

H om e dialysis — 0.65 0.40

K idney tran sp lan t — 0.58 —

M astectom y for b reast cancer — 0.48 —

M astectom y for in jury — 0.63 —

Source: S ack ett and  T o rrance, (1978), T ab le  2.

S ince  then  the  T T O  tec h n iq u e  h a s  been  used to  va lue  specific h ea l th  s ta te  
u ti li t ies  for inco rpo ra t ion  in to  econ om ic  ev a lu a t io ns  o f  d iverse  in te rven tions .  
F o r  ex am p le ,  w o rk  on h e a l th  s ta te s  in t r e a tm e n ts  for en d -s tag e  rena l  d isease  
(C h u rch i l l  e t a l . ,  1984); q u a l i ty  o f  life in c a n c e r  th e r a p y  ( O ’C o n n o r  e t a l.,
1985); an d  m e a s u re m e n t  o f  th e  q ua l i ty  o f  life im p a c t  on c a re r s  w hose  re la tives  
received in s ti tu t iona l resp ite  c a re  (M o h id e  e t a l . ,  1987).

T h e  use o f  scenar ios  as th e  basis  o f  d escr ip t ion  has bo th  ad v a n ta g e s  and  
d isad van tag es .  T h e  special c h a ra c te r i s t ic s  o f  very  d iverse  ‘h e a l th ’ s ta te s  can  
be ref lected in th e  scenar io  descr ip tion  an d  the  hea l th  s t a te  does no t have to 
be fo rced  into a p red e te rm in e d  a n d  inev i tab ly  res tr ic t ive  m a t r ix  o f  descr ip tors .  
T h e re  is the re fo re  less d a n g e r  o f  o m i t t in g  fac to rs  im p o r ta n t  to  th e  u ti l i ty  a t 
t a c h e d  to  p a r t ic u la r  hea l th  sta tes .  T h u s  it is eas ie r  to  en com p ass  in c o m p a ra b le  
u ti l i ty  va lua t io ns  very d if fe ren t  hea l th  s ta te  s i tua t ions .  If, an d  as a p p ro p r ia te ,  
non-hea l th -spec if ic  fac tors  c a n  be in t ro du ced  in to  th e  scena r io— age  o f  sub jec t ,  
fam ily  responsibili ties,  etc.

H ow ever ,  th e re  is a converse  to  th is  freedom . Evidence  from  a n u m b e r  o f  
s tud ies  has  show n the  ex ac t  w ord ing  o f  the  d escr ip tions ,  the  a m o u n t  o f  de ta i l  
p rovided, and  the  f r am in g  o f  th e  quest ions  m a y  influence the  uti li t ies ob ta in ed  
(e.g. L lew e llyn -T h om as  e t a l.,  1984). It would  be w ro ng  to  sugges t  th a t  a 
‘c o r r e c t ’ m e th o d  exists, b u t  given th e  u nce r ta in t ie s  T o r r a n c e  sugges ts  tha t :



th e  bes t  c u r r e n t  adv ice  in m easu r in g  u ti li t ies  on th e  gen e ra l  pub lic  is p ro b a 
bly to  use  a b b re v ia te d  descr ip tions  to  avoid cognit ive  overload , to  su p p lem en t  
these  w ith  pr io r  m o re  d e ta i led  descr ip tions  o f  th e  key phrases  used in the  
a b b rev ia ted  scenar ios ,  a n d  to  avoid th e  f r a m in g  bias  by w ord ing  quest ions  in 
a b a lan c e d  (positive a n d  nega tive)  m a n n e r .  ( D ru m m o n d  e t a l. ,  1987, p . l  16)

C e r ta in ly  it m u s t  be s tressed  th a t  by focusing on th e  issue o f  v a lua t ion ,  T T O  
does no t rem ove  th e  p rob lem  of  descr ip tion .

T T O  an d  a M u lti-a ttr ib u te  C lassifica tion

H ow ever,  T T O  is no t  inh e ren tly  linked to  b ro a d  flexible scenarios .  O th e r  work 
has involved th e  d ev e lo p m en t o f  a m u l t i - a t t r ib u te  h ea l th  classif ication  an d  th en  
the  m a p p in g  o f  t h a t  classif ication  in to  a single u ti l i ty  scale. Boyle e t a l .(  1982) 
developed a  sys tem  to  classify  an d  follow for life th e  ou tco m e s  o f  in fan ts  in 
an eva lua t io n  o f  n e o n a ta l  in tensive care .  T h e y  p ro d u ced  a classif ication  based 
on four  a t t r ib u te s :  physical func t ion ,  role func t ion ,  soc ia l-em otiona l func t ion  
an d  he a l th  p ro b lem s (see F igure  2). E ach  a t t r i b u te  has  a n u m b e r  o f  levels 
so t h a t  each  person  can  be classified a t  a n y  po in t in t im e  in to  o ne  level on 
each  a t t r ib u te .  W i th  th e  a t t r ib u te s  hav ing  6 , 5, 4  a n d  8 levels respectively , 960 
possib le  he a l th  s ta te s  exist. T h is  rep resen ted  too m a n y  ‘sce na r io s ’ to  v a lue  using 
holistic  m ethods .

In s tead  m u l t i - a t t r ib u te  u ti l i ty  ( M A U )  th eo ry  w as used to  derive  values for 
each  s t a te  from  d a t a  on u ti li t ies  a t t a c h e d  to  seven rep re sen ta t ive  m u l t i - a t t r ib u te  
hea l th  s ta tes .  T h e se  u ti li t ies  h ad  been elic ited  using  th e  T T O  te ch n iq u e  on a 
sam p le  o f  h e a l th y  ad u lt s  in the  co m m u n ity :  (87 sub jec ts  p rovided th e  d a ta  
used) .  F ro m  th is  a m ul tip lica tive  func t ion  has been derived  w hich enab les  the  
u ti l i ty  o f  an y  p a r t ic u la r  h ea l th  s ta te  to  be ca lc u la ted  acco rd in g  to  the  fo rm ula :

U  =  1 .42 (w i m 2 m i m 4) — 0.42

using  th e  m ultip l ica t ive  u ti l i ty  fac to rs  for th e  a p p ro p r ia te  level o f  each  a t t r i b u te  
as se t  ou t  in T a b le  2.

T h e  a d v a n ta g e  o f  th e  M A U  sys tem  d escr ibed  above is th a t  it a p p e a rs  to  p ro 
vide a  rela tive ly  sensitive (9 6 0  c o m b in a t io n )  c lassif ication  sys tem  w ith  values 
a t t a c h e d ,  so th a t  u ti l i ty  m e a s u re m e n t  need not necessarily  be ca r r ie d  ou t  for 
each  new scenar io  involved in an  em p ir ica l  study . It provides,  like th e  ‘R o sse r ’ 
m a t r ix ,  o ff - the-peg  u ti l i ty  va lua t ions .  U n lik e  the  w ork  o f  R osser ,  th e  u n d e rp in 
n ing va lu a t io n  process is th a t  o f  the  T T O .

T h e  s ta te  o f  a r t  o f  the  M A U  a p p ro a c h  has been nicely su m m a r iz e d  thus:

th e  fo rm u la  given here  is b ased  on o u r  best d a t a  an d  know ledge to da te ,  
bu t  u n d o u b te d ly  is no t th e  las t word. It  can  be very helpful as a s im ple  and  
q u ick  a p p ro x im a t io n ,  p a r t ic u la r ly  w hen coup led  with sens itiv ity  analysis .  
( D ru m m o n d  e t a l. ,  1987, p. 121)
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T ab le  2. M A U  classification; m ultip licative  u tility  facto rs

Physical function Role function Social-em otional
function

H ealth
problem

Level M ultip lica tive  Level 
u tility  facto r 

m i

M ultip licative  
u tility  facto r 

m 2

Level M ultip lica tive  Level 
u tility  facto r 

w 3

M ultip licative  
utility  facto r 

m 4

p \ 1.00 R 1 1.00 S I  1.00 H 1 1.00
P I 0.91 R2 0.94 S 2  0.96 H  2 0.92

P3 0.81 R3 0.77 S 3  0.86 / / 3 0.91

P4 0.80 R4 0.75 S 4  0.77 H 4 0.91

PS 0.61 R5 0.50 H  5 0.86

P6 0.52 H 6 0.84

H I 0.83

H 8 0.74

Source: D rum m ond, S to d d a rt and  T orran ce , 1987, T ab le  6.2

A UK Application o f the TTO

B ackgrou n d

T h e re  h a s  been m u c h  in te res t  recen t ly  in th e  U K  in th e  use  o f  Q A L Y s  as  a 
c o n cep tua l  device to  ass ist dec is ion -m ak ing .  T h e  adv ocacy  o f  th e  c r i te r ion  o f  
‘cost per Q A L Y ’ for p r io ri t iz ing  hea l th  c a re  in te rven tions  w ith in  a fixed b u dg e t  
sys tem  has  been forceful b u t  con trovers ia l .  S o m e  o f  the  opposi tion  has been 
to  th e  con cep tu a l  p r incip le— b u t  th e  a r g u m e n t  fo r  th a t  p r inc ip le  is p resen ted  
e lsew here  in th is  vo lum e ( C h a p te r  11). S o m e  opposi tion  has  focused on  the  
a p p ro p r ia ten ess  o f  th e  qu a l i ty  a d ju s tm e n t  va lues (o r  h ea l th  s ta te  u ti li t ies) .  U ntil  
recen tly ,  all the  U K  discussion o f  Q A L Y s  has been based  on th e  ‘R o sse r ’ m a t r ix  
o f  va lues o b ta in ed  by p sy ch o m e tr ic  sca l ing  te chn iqu es  o f  m a g n i tu d e  e s t im a tio n  
from  a  g ro u p  o f  70 sub jec ts  (see K ind  e t a l.,  1982 a n d  C h a p te r  3).

T h e  H e a l th  E conom ics  R e se a rc h  G ro u p  ( H E R G )  a t  Brunei U n iv e rs i ty  d e 
c ided  th a t  it was im p o r ta n t  to  tes t  em pir ica l ly  in th e  U K  a l te rn a t iv e  m e th od s  
o f  o b ta in in g  v a lua t ions ,  a n d  to  exp lore  th e  effects o f  d if fe ren t m e th o d s  on  the  
values ob ta in ed ,  an d  th e  w ay values m igh t  vary  sy s tem at ica l ly  be tw een  dif feren t 
g roups . G iven  the  ex tensive C a n a d ia n  experience  o f  the  T T O ,  th e  p re fe ren ce  
for th is  a p p ro a c h  ind ica ted  by a n u m b e r  o f  the  N o r th  A m e r ic a n  s tud ies ,  and  
th e  fac t  th a t  T T O  va lu a t io ns  o f  hea l th  s ta te s  w ere inco rp o ra te d  in to  ‘cost per 
Q A L Y ’ leagu e  tab les  as an  a id  to  dec is io n -m ak in g  there ,  it seem ed  s t ran g e  
th a t  th e  T T O  a p p ro a c h  h ad  been  so ignored  in th e  U K . H E R G  th e re fo re  set 
up  a sm all in itial s tudy .  It h a d  tw o m a in  p urposes— th e  first m ethodo log ica l ,  
th e  second  a  su b s tan t iv e  inpu t  in to  on -going  eva lua t ion  work. T h e se  were:
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(a )  to  exp lore  th e  t im e  tr ad e -o f f  tec h n iq u e  in a U K  con tex t  w ith  U K  subjec ts ,  
a n d  to  c o m p a re  its co n cep tu a l  valid ity ,  p ra c t ica l  im p lem e n ta t io n  a n d  su b 
s tan t iv e  resu lts  w ith  those  t h a t  m ig h t  be o b ta in ed  f rom  th e  use o f  th e  R osser  
p sy ch om etr ic  valuat ions;

(b)  to  o b ta in  q ua l i ty  a d ju s tm e n t  values for b rea s t  c a n c e r  p a t ien ts  by survey ing  
a n d  syn thes iz ing  exis ting  qu a l i ta t iv e  in fo rm at io n  fro m  various  t r ia ls  an d  
s tud ies  o f  b rea s t  c a n ce r  pa t ien ts ,  as a basis  for desc r ib in g  th e  re levan t 
h ea l th  s ta tes ;  ap p ly in g  th e  t im e  t r ad e -o ff  m e th o d  with various  ind ividuals  
( fo rm in g  rep re sen ta t io n  sam p les )  to  e licit th e i r  re la tive  v a lu a t io ns  o f  these  
h ea l th  s ta te s  o f  b rea s t  c a n c e r  p a tien ts ;  c o m p a r in g  th e  values so ob ta ined  
w ith  th e  resu lts  f rom  ap p ly ing  th e  sam e  in fo rm a t io n  to  ex is ting  R osser  
p sy ch om etr ic  va lu a t io n  m a tr ices .

C on stru ction  o f  th e  S cen arios

A  l i te r a tu re  survey  on qu a l i ty  o f  life o f  b rea s t  c an c e r  pa t ie n ts  a f t e r  t r e a tm e n t  
in d ica ted  a la rge  n u m b e r  o f  s tud ies  th a t  had  re levan t  b u t  r a th e r  l im ited  m a te r ia l  
on q ua l i ty  o f  life. S o m e  o f  th e  s tud ies  gave  ev idence o f  re la tive ly  sh o r t - t e rm  or 
t r a n s ie n t  effects o f  th e  t r e a tm e n ts  (su rg e ry ,  r a d io th e ra p y  a n d  ch e m o th e ra p y ) .  
W e  chose  to  focus on th e  m o re  im p o r ta n t  lon g - te rm  effects o f  d iagnos is  and  
t r e a tm e n t ,  an d  focused on ev idence re la t ing  to  a period  a p p ro x im a te ly  one yea r  
a f t e r  t r e a tm e n t  on th e  basis t h a t  this w ould  be ind ica tive  o f  th e  lo n g - te rm  hea l th  
s ta tes .  P a r t ic u la r  use w as m a d e  o f  th e  ev idence from  seven s tudies: C ra ig  et 
a l. (19 74 ) ;  W in ick  a n d  R obb in s  (1 97 7 ) ;  M orr is  et a l. (1 9 7 7 ) ;  M a g u i re  et a l. 
(19 78 ) ;  G re e r  et a l.  (19 79 ) ;  van  D am  e t a l.  (19 80 ) ;  an d  M eyerow itz  e t a l. 
(1983) .

O n  th e  basis  o f  these , a  n u m b e r  o f  scenar ios  w ere  co n s t ru c te d  reflecting a 
ra n g e  o f  possible su rg ica l  t r e a tm e n ts  an d  ou tcom es .  T h e  fo rm a t  a d o p ted  was 
bu il t  on th e  experience  o f  T o r ra n c e  a n d  his colleagues. T h e  scenar ios  reflected 
the  physical,  em o t io n a l  an d  social hea l th  s ta te s  o f  typ ica l  b rea s t  c a n c e r  patien ts .  
A f te r  discussion w ith  various  c lin ic ians  a n d  o th e r s  w ith  d irec t  expe r ience  o f  such 
p a tien ts ,  five scenar ios  w ere  ag reed  plus a  basel ine  h ea l th y  scenar io . A pp end ix  
A  sets o u t  tw o o f  th e  scenar ios  in full by w ay  o f  i l lu s tra t ion  an d  F igu re  3 
presen ts  a  su m m a ry  o f  the  w ay  th e  scenar ios  w ere  d if fe ren t ia ted .

The In terview

A deta i led  interview  schedu le  was developed in co rp o ra t in g  the  t im e  trad e -o ff  
exerc ise  in w hich  th e  scenar ios  w ere  han d led  as ch ro n ic  hea l th  s ta te s  p re fe rred  
to  d ea th .  T h e  interview in co rpo ra ted  tw o m ain  e le m en ts  following T o r ra n c e  
an d  M oh id e  (19 85 ) .  T h e  first requ ired  th e  sub jec ts  to  read  a n d  ran k  o rd e r  
th e  scenarios .  T h e  second s tage  w as to  ob ta in  the  T T O  values for each  o f  the  
five scenar ios  ( ta k in g  th em  in the  r an k  o rde r ,  th a t  th e  sub jec t  h a d  previously 
ind ica ted ,  from  best  s i tu a t io n  to  w orst) .  T o  ass ist th e  su b jec t  th e  in terv iew er
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W L P K T
‘W illiam s’ ‘Lewis’ ‘Pow ell’ ‘K ing’ ‘T h o m as’

Surgery : L um pectom y Sim ple 
m astectom y 
with recon
struc tion

Sim ple
m astectom y

L um pectom y Sim ple
m astectom y

Physical N one N one N one L im ited  arm L im ited  arm
restric tion: m ovem ent m ovem ent

Psychological Good Good Fairly V ery poor V ery poor
reaction: good
Social N one N one S light Severe Severe
effects:

F igu re  3. S um m ary  s tru c tu re  o f b reast can cer scenarios

h ad  a visual a id  w hich  d isp layed  s l iding scales o f  leng ths  o f  life a longs ide  th e  
re lev an t  scenarios .  T h e  fu tu re  y ea rs  o f  life for th e  scenar ios  w ere  based  on 
th e  av e rag e  life ex pec ta n c y  o f  th e  w o m en  in th e  s u b je c t ’s own age - ra n g e ,  an d  
th e  scales on th e  visual aid  w ere  d e te rm in e d  accord ing ly .  T h e  sub jec t  w as first 
a sked  for h i s /h e r  p re fe rence  be tw een  20, 30, 40  o r  50 y e a rs  (dep en d in g  upon 
th e  su b jec t ’s age )  o f  full hea l th  s i tu a t ion  as c o m p a re d  w ith  th e  sa m e  n u m b e r  
o f  years  o f  th e  first ‘p o s t -can ce r ’ descr ip tion .  A ssu m in g  p re fe ren ce  for th e  full 
h ea l th  s ta te ,  th e  choice  w as th en  ch a n g e d  to  the  o th e r  end  o f  th e  sca le  o f  2 
( 3 / 4 / 5 )  y ea rs  o f  perfec t  h ea l th  as c o m p a re d  to  th e  20 ( 3 0 / 4 0 / 5 0 )  o f  th e  ‘po s t
c a n c e r ’ h ea l th  s ta te .  T h e  in terv iew  then  ‘p in g -p o n g e d ’ b a ck  an d  fo r th  be tw een  
h igh  (b u t  d ec reas in g )  a n d  low (b u t  increas ing)  leng th s  o f  g oo d -q ua l i ty  life as 
co m p a re d  to  th e  fixed leng th  o f  th e  ‘p o o re r ’ he a l th  s ta te ,  un ti l  th e  poin ts  w ere  
es tab l ish ed  be tw een  w hich  a  sw itch  o f  p re fe ren ce  o ccu rred .  T h is  process w as 
th en  re p ea te d  for the  o th e r  fou r  scenar ios ,  in each  case  co m p a re d  to  full hea lth .

W ith  bas ic  socio-econom ic  ques t ion s  a t  th e  b eg inn ing  o f  th e  in terv iew, an d  
‘sw eep -u p ’ ques t ions  on th e i r  p revious ex perience  o f  b re a s t  c a n c e r  o r  b rea s t  
c a n c e r  pa t ie n ts  an d  th e i r  reac t io ns  to  th e  exercise ,  th e  in terv iew  g e nera l ly  las ted  
2 0 -2 5  m inutes .

C hoice o f  S u b jec ts:  W hose Values?

In this p a r t ic u la r  app lica t ion  w ith  its focus on m e thodo logy ,  the  choice  o f  su b 
je c ts  ref lected two considera t ions .  T h e  first w as a  des ire  to  be a b le  to  c o m p a re  
resu lts  b ro ad ly  w ith  those  o f  o th e r  h ea l th  s ta te  v a lu a t io n  s tud ies  p a r t icu la r ly  
th e  w ork  o f  R osser a n d  he r  colleagues. T h e  second w as th e  p ra g m a t ic  fac to r  
o f  ease  o f  access  w ith in  a low -b ud ge t  s tudy .  T h ro u g h  th e  local g ene ra l  hospi ta l 
access  was o b ta in ed  to  g roups  o f  nurses ,  hosp ita l  doc to rs  an d  g ene ra l  p ra c t i 
t ioners .  In ad d it io n  a sam p le  o f  th e  to ta l  un iversity  w ork fo rce  w as invited  to  be 
in terv iew ed as a p roxy  for a gen e ra l  popu la t io n  w ith  no professional experience



o f  th e  effects o f  th e  t r e a tm e n ts .  T a b le  3 shows th e  g roups  a n d  n u m b e r s  in te r 
v iew ed by ag e  a n d  sex. All w ere  a sked  w h e th e r  th ey  w ould  be p re p a re d  to  be 
re in te rv iew ed  a f t e r  a period  o f  weeks; all b u t  one  a g reed  an d  a  sam p le  o f  35 
w ere  re in terv iew ed. (R e in te rv iew s  a r e  ind ica ted  in p a re n th e se s  in th e  tab le .)
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T ab le  3. C h a rac te ris tic s  o f sub jects

S u b ject groupings

N urses
H ospital
doctors

G enera l
p ractitioners

U niversity
sta ff T otal

Males
< 2 5 — 2 — — 2
2 5 -3 4 — 5 2 — 7
35 -4 4 1 — 6 (1) 5 (4) 1 2 (5 )
4 5 -5 4 — — 2 ( I ) 2 (1) 4 ( 2 )
5 5 -6 4 — 1 (1) 6 (2) 3 (2) 1 0 (5 )
T otal 1 8 26 (4) 10 (7) 35 (12)

Females
< 2 5 6 — ---- — 6
2 5 -3 4 11 (1) 4 (1) 2 ( 1 ) — 17 (3)
3 5 -4 4 15 (5) 5 (2) 4 — 2 4 ( 7 )
4 5 -5 4 12 (3) 2 (1) 2 1 6 (7 ) 32 (11)
5 5 -6 4 4 (1) 1 — 2 ( 0 7 (2)
T otal 48 (10) 12 (4) 8 (1) 18 (8) 86 (23)

Total 49 (10) 2 0 ( 5 ) 24 (5) 28 (15) 121 (35)

(R e te s t interview s in b rackets)

In app ly ing  u ti l i ty  values ,  th e re  is a  v a lue  ju d g e m e n t  to  be  m a d e  as  to  whose 
values shou ld  coun t.  I f  th e  choices involved a r e  for th e  c a re  o f  an  indiv idual 
p a t ie n t  th en  p re su m ab ly  h i s /h e r  va lues should  be used, o r  va lues m os t  likely to 
be  a  close rep re se n ta t io n  o f  th e m . In m ak in g  p lan n in g  choices for the  c a re  o f  
g roups ,  th en  th e  m os t a p p ro p r ia te  v a lue  base  is less obvious. A  poli tical choice 
has  to  be m a d e  as to  w h e th e r  th e  a p p ro p r ia te  va lues a r e  those  o f  th e  groups  
d irec t ly  affec ted , society  a t  la rge  or the  d ec is io n -m ak ers  w ho a re  responsib le  for 
th e  service. It  is an  im p o r ta n t  con ce p tu a l  p rob lem , b u t  un ti l  we have a b e t te r  
u n d e rs ta n d in g  o f  how, o r  if, values differ  be tw een  g roups ,  we know n e ithe r  the  
p rac t ica l  im p o r tan c e  nor th e  consequences  o f  th e  choice  o f  values.

The R esu lts

T h e  resu lts  o f  this s tud y  have  been fo rm ally  p resen ted  in Buxton  e t a l.,  1987, 
an d  it is to  th a t  source  th e  read e r s  a re  d irec ted  for a  full s ta t is t ica l  analysis .  
T a b le  4 su m m a r iz e s  th e  resu lts .In  th is  repor t ,  th e  focus is on the  g enera l  im 
p lica tions for th e  T T O  ap p ro a c h ,  w h a t  the  s tu d y  sugges ts  a b o u t  th e  n a tu re
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T ab le  4. R ank  orderings and values: all sub jects (n =  121)

P atien t
scenarios

R ank  o rdering  
(percen tages)

T T O  values

1 2 3 4 5
M ean 95% confidence 

in terval
M edian

W 67.8 23.1 8.3 0.8 __ 0.722 0 .6 6 9 -0 .7 7 5 0.850
L 23.1 62.9 14.0 — — 0.695 0 .6 4 0 -0 .7 5 0 0.850
P 5.0 19.0 74.4 1.7 — 0.680 0 .6 2 3 -0 .7 3 7 0.850
K — 0.8 1.7 77.8 19.8 0.271 0 .2 1 2 -0 .3 3 0 0.150
T — — 1.7 19.1 79.3 0.237 0 .1 8 2 -0 .2 9 2 0.050

1 =  m ost desirab le  h ea lth  s ta te  
5 =  least desirab le  h ealth  sta te

S ta tis tica l significance o f d ifference in m ean values: 
(P  values from  t test for d ifference betw een m eans)

L P K T

W 0.24 0.05 0.00 0.00
L 0.32 0.00 0.00
P 0.00 0.00
L 0.03

a n d  v a r ia b i l i ty  o f  v a lu e s  a n d  th e  r e la t io n s h ip  o f  th e s e  r e s u l ts  to  o th e r  r e p o r te d  
h e a l th  s t a te  v a lu e s .

T h e  in it ia l  r a n k  o rd e r in g  e x e rc is e  in d ic a te s  a t  o n e  a n d  th e  s a m e  t im e  a  la rg e  
d e g re e  o f  o v e ra ll  a g r e e m e n t  in  p r e fe re n c e  o rd e r in g ,  c o m b in e d  w ith  a  w id e  r a n g e  
o f  in d iv id u a l  s u b je c t  v a r ia t io n .  F ig u re  4 p re s e n ts  g r a p h ic a l ly  th e  r a n k  o rd e r in g  
o f  th e  s c e n a r io s .  W h ile  fo r  e a c h  s c e n a r io  th e r e  w a s  a t  le a s t  6 0  p e r  c e n t  o f  
th e  s u b je c ts  w h o  a g re e d  o n  its  r a n k  p o s it io n , th e r e  w a s  re c o rd e d  d iv e rg e n c e  
fro m  th e s e  o rd e r in g s  w ith , fo r  e x a m p le ,  in d iv id u a l  s u b je c ts  a p p e a r in g  to  ju d g e  
th e  ‘W il l ia m s ’ s c e n a r io  n o t  j u s t  a s  th e  c o m m o n ly  a g re e d  f ir s t  r a n k ,  b u t  a lso  
se c o n d , th i r d  a n d  in d e e d  f o u r th .  A  n u m b e r  o f  p o ss ib le  e x p la n a t io n s  m a y  e x is t  
fo r  th e  o u t lie r s .  T h e y  m a y  re fle c t a  f a i lu r e  to  u n d e r s ta n d  th e  r a n k in g  e x e rc is e —  
a l th o u g h  th e  c h a n c e s  o f  t h a t  a r e  m in im iz e d  b y  th e  in te rv ie w  in s t ru c t io n s .  T h e y  
m a y  re f le c t  a  f a i lu re  to  a b s o rb  th e  fu ll c h a r a c te r i s t i c s  o f  th e  s c e n a r io s  a n d  h e n c e  
a  ju d g e m e n t  b a se d  o n ly  on  p a r t  o f  th e  in f o r m a t io n — ‘c o g n it iv e  o v e r lo a d ’. O r ,  
th e y  m a y  s im p ly  a n d  a c c u r a te ly  re fle c t u n c o n v e n t io n a l  v a lu e s . In  lo o k in g  a t  th e  
T T O  v a lu e s  fo r a  p a r t i c u l a r  s c e n a r io  (a s  in F ig u re  5 ) th e r e  is a g a in  e v id e n c e  o f  
a  w id e  r a n g e  o f  in d iv id u a l  v a lu a t io n s  a lo n g s id e  a  c le a r  c e n t r a l  te n d e n c y . T h e  
n a tu r e  o f  th e  d is t r ib u t io n  d o e s  e m p h a s iz e  t h a t  in fo c u s in g  o n  a n y  s in g le  v a lu e  
to  r e p re s e n t  th e  o b se rv e d  r a n g e  a  w e a lth  o f  d e ta i l  is in e v i ta b ly  lo s t , a n d  t h a t  
w ith in  c o n s tr a in e d  r a n g e s  o f  v a lu e s  th e  c h o ic e  o f  m e a s u r e  o f  c e n t r a l  te n d e n c y  is 
im p o r ta n t .  F ig u re  6  sh o w s th e  m e a n s  a n d  th e i r  95  p e r  c e n t  c o n f id e n c e  l im its ,  a n d  
m e d ia n s  fo r  th e  v a lu e  o f  e a c h  s c e n a r io ,  a n d  e m p h a s iz e s  th e  d if fe re n c e  b e tw e e n  
m e a n  a n d  m e d ia n  v a lu e s .
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SCENARIOS

+  Mean * Upper lim it " Lower lim it D Median

Figure  6. U tility  values: b reast cancer scenarios m eans, 95 per cen t confidence lim its,
and m edians

T h e  C a n a d ia n  T T O  l i te r a tu re  no rm ally  p resen ts  m eans ;  the  R osse r  m a t r ix  is 
b ased  on m ed ian  values.  W hile  th e  cho ice  is o f ten  a rg u e d  on a te ch n ica l  basis, 
it  is no t sim ply  a techn ica l  m a t te r .  U se  o f  th e  m ed ian  effectively gives an  eq ua l  
w e igh t  to  e ach  su b je c t ’s assessm en t  o f  th e  uti li ty . T h e  m e a n  is inf luenced by 
s t r e n g th  o f  ind iv idual p re fe rence  (o r  m a g n i tu d e  o f  va lue) .  A  m o da l  v a lue  w ould  
reflect th e  m os t  co m m o n ly  ac cep ted  value. T h e  cho ice  be tw een  these  is in effect 
a  f u r th e r  va lue  ju d g e m e n t  o f  th e  resea rch e r .

A n a ly s in g  th e  resu lts  on a d is a g g re g a te d  basis  by professional g rou p ,  ag e  or 
sex p ro du ced  few s ta tis t ica lly  s ign if ican t differences. W h ile  by no m e a n s  defin i
tive, th e  resu lts  lend fu r th e r  su p po r t  to  th e  im press ion  from  previous s tud ies  
t h a t  th e r e  a re  no la rg e  sy s tem a t ic  d ifferences in va lues be tw een  groups .

C om parison  w ith  o th er  V alues

In te rm s  o f  tes ts  o f  re l iab i l i ty  a n d  va lid ity  (see B uxton  e t a l., 1987) th is  U K  
s tu d y  seem ed  to  have  p ro d u ced  resu lts  on a  p a r  w ith  ea r l ie r  w ork  o f  T o rran ce .  
H e re ,  as in previous s tud ies ,  te s t- re te s t  va lues a re  no t  as  good as  m ig h t  be 
hoped  for. But aga in  th e re  is m o re  th an  one  possible ex p lana t io n  o f  this. It m ay  
reflect in accu racy  in va lua t io n  re su lt ing  from  the  T T O  m ethodo logy ,  o r  it m a y  
rep resen t  su bs tan t ive  ch a n g e  in va lues over t ime. In t h a t  th e  in terv iew  with 
its r an k in g  a n d  T T O  processes m a y  be th e  first t im e  th a t  th e  ind iv iduals  have 
consciously  considered  th e i r  va lues a n d  pre fe rences  in this  m a t te r ,  it w ould



not be su rp r is ing  if th e  process i t se l f  m ay  lead  to  som e  c h a n g e  in perceived 
values ,  a n d  p e rh a p s  fu r th e r  re te s t in g  m ig h t  show a s tab i l iza t ion  o f  values. (T h is  
inc iden ta l ly  is a  p rob lem  th a t  app lies  to  any  m e th o d  for e lic it ing  in fo rm at io n  
on values .)

In te rm s  o f  previous va lues for s im i la r  scenar ios  as  show n in T ab le  1, S a c k e t t  
a n d  T o r r a n c e  looked a t  lo n g - te rm  v a lu a t io ns  for m a s te c to m y  for b rea s t  cance r ,  
a n d  o b ta in ed  a va lue  o f  0.48 (based  on an  e ig h t -y e a r  d u ra t io n ) .  T h is  is ju s t  
a b o u t  m id w ay  be tw een  th e  m e an  values in th is  s tu d y  for the  m ost c o m p a ra b le  
scenar ios  o f  Powell and  T u r n e r  (0 .68  an d  0 .24).

A s a  co m p ar iso n  with a l te rn a t iv e  ap p ro a c h e s  to  va lua t io n ,  the  scenar ios  were 
ra te d  ind epen de n tly  by six re se a rch e rs  from  th e  U nivers i ty  o f  Y o rk  to  p lace 
th e m  in a cell o f  th e  R osse r  m a t r ix  an d  by eleven re s ea rch e rs  from  M c M a s te r  
U n iv e rs i ty  to  assess th e m  in te rm s  o f  th e  m u l t i - a t t r ib u te  u ti l i ty  classification 
desc r ibed  above. In each  case, th e r e  w as a h igh  d eg ree  o f  a g re e m e n t  as to  w hich 
w as th e  a p p ro p r ia te  classif ication  for th e  scenarios ,  a l th o u g h  th e re  w as som e 
difficulty in ap p ro p r ia te ly  p lac ing  th e  scenar ios  on th e  h ea l th  p ro b lem  a t t r i b u te  
o f  th e  M A U  classification. T h e  resu lt ing  values ( c o m p a re d  with th e  T T O  m eans  
a n d  m ed ian s )  a r e  show n in F ig u re  7.

T h is  sugges ts  a  fa ir ly  close ac co rd a n c e  be tw een  th e  T T O -m e d ia n  values and  
th e  M A U  values for scenar ios  W , L an d  P bu t  no t so for K an d  T. For  these  th e  
M A U  values a r e  a  li tt le  c loser to  th e  T T O - m e a n  values. T h e re  is no a c co rd an ce  
w ith  th e  R osser  values— a n d  for K and  T  th e  T T O  values a p p e a r  q u ite  a t  odds 
w ith  th e  R osser  values.

V ar iou s  hypo theses  have  been posed as possible e x p lana t ion s  o f  all , o r  p a r t ,  o f  
the  con s ide rab le  d ifferences be tw een  th e  va lues for th e  scenar ios  derived from  
o u r  T T O  w ork  a n d  f rom  the  use o f  the  R osser  m a t r ix ,  a n d  to  a  lesser ex ten t 
th e  M A U  values.  T h ese  include:

(a )  th e  effect o f  ‘labe l l ing ’ the  d isease— values m a y  be lowered by descr ib ing  
th e  h ea l th  s ta te  as being  d u e  to  c a n c e r  (see S a c k e t t  a n d  T o rra n c e ,  1978): 
n e i th e r  o f  th e  o th e r  sets  o f  va lu a t io ns  w ould  inc lude  a ‘lab e l l ing ’ effect;

(b )  th e  c u r r e n t  R osser  v a lu a t ion s  a n d  to  a  lesser ex te n t  th e  M A U  values m ay  
no t a d e q u a te ly  allow  for psychological d is tress  th a t  is ev iden t in scenar ios  
K an d  T;

(c) th e  T T O  values a re  being ‘c o n ta m in a te d ’ by resp on den ts  ‘d isbeliev ing’ th e  
hy p o th e t ic a l  leng ths  o f  life q u o ted  a n d  su b s t i tu t in g  th e i r  own expec ta t ion s  
o f  a c tu a l  prognosis;

(d )  a high d iscoun t  ra te  for th e  v a lue  o f  fu tu re  y ears  o f  life is being implicit ly  
in co rp o ra te d  in to  th e  T T O  com par ison :  th is  fac to r  w ould  also be a t  work 
in th e  T T O -b a s e d  M A U  va lua t ions ;

(e) the  sca l ings m a y  be lo ga r i thm ica l ly  re la ted ,  reflecting a  p ro th e t ic  re la t io n 
ship  be tw een  th e  scales, possibly im ply ing  th a t  th e  T T O -b a s e d  values be 
on a scale  with th e  c h a ra c te r i s t ic s  o f  a n  in terval sca le  r a th e r  th a n  a t rue  
r a t io  sca le  (see P a tr ick  et a l., 1973).
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Figure 7. U tility  values: b reast cancer scenarios m ean and  m edian  T T O , R osser and
M A U

E ach  o f  these  h ypo theses  w a r r a n t s  fu r th e r  inves tiga tion  an d  som e o f  th is  is 
u n d e rw ay  as p a r t  o f  th e  next p h ase  o f  th e  re search ,  involving in terv iew s w hich 
include  a ‘debrie f ing ’ as to  th e  fac to rs  th a t  influenced su b jec ts ’ responses.

As an  e x p lo ra to ry  tes t  o f  th e  hypo thes is  a b o u t  sca l ing , a  lo g a r i th m ic  t r a n s 
fo rm a tio n  o f  the  R osse r  values w as m a d e  (see B ux ton  e t a l. ,  1987, T a b le  10 
for m a th e m a t ic a l  de ta i ls ) .  F ig u re  8 shows th a t  in fa c t  th e  M A U  va lues  a n d  th e  
lo g - tra n s fo rm e d  R osse r  values a r e  q u i te  close. T h is  lends su p p o r t  to  th e  h y p o th 
esis th a t  th e re  is a  sca l ing effect w ith  a lo g a r i th m ic  re la t io nsh ip  be tw een  the  
tw o scales, an d  possibly by ex tens ion  be tw een  T T O  a n d  m a g n i tu d e  e s t im a tio n  
scal ing  in genera l .

S u ch  a  re la t ion sh ip  m ay  be im p o r ta n t ,  no t because  a t  th e  m o m e n t  it is easy  
to  say  t h a t  one  o r  o th e r  scale  is th us  co r rec t  in its o r ig ina l fo rm , bu t  as  evi
den ce  t h a t  th e re  a r e  sy s tem a t ic  a n d  exp licab le  re la t ionsh ips  em e rg in g  be tw een  
th e  va lue  sets.  T h e  values being  o b ta in ed  in such in d e pen den t ,  m ethod o log ica l ly  
vary in g  s tudies ,  th o u g h  n u m er ica l ly  q u ite  d ifferen t ,  m a y  be logically  a n d  s t a 
t is t ically  re la ted .  T h e  values a re  not a r b i t r a r y  or r a n d o m  as som e  cri tics  m igh t  
wish to  suggest.
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Figure 8. U tility  values: b reast cancer scenarios Rosser, log-transform ed Rosser,
and  M A U

Conclusions

A t th is  s tage ,  it w ould  be a bold person  w ho a rg u e d  th a t  an y  re sea rch e r  has a 
definitive, gene ra l ly  app licab le  set o f  values. But m ethodo log ies  exis t fo r  o b ta in 
ing values,  for exp lor ing  differences, an d  beg inn ing  to  u n d e rs ta n d  the  fac tors  
t h a t  inf luence h ea l th  s ta te  va lua t ion .  It w ould  be su rp ris ing  if th e  m e a s u re m e n t  
o f  indiv idual values o f  com plex  he a l th  s ta te s  w as easy , if  th e re  w ere  no t cons id 
e rab le  d ifferences be tw een  individuals ,  an d  if  th e  process o f  e lic i ta tion  did not 
inf luence th e  values o b ta in ed .  But such difficulties a r e  no reason  to  rem a in  in 
ignorance .

O n  th e  basis o f  th e  w ork  ca r r ied  ou t  so fa r  in th e  H e a l th  E conom ics  R esea rch  
G ro u p  a t  Brunei U n ivers i ty  we believe th a t  th e re  is m u ch  to  be g a in ed  from  
bu ild ing  on the  C a n a d ia n  experience  w ith  th e  T T O  a p p ro ac h .  T T O  provides a 
re la tively  easy  an d  a c c ep tab le  tech n iq u e  for e lic it ing  values; its re la tive  ease  o f  
use opens u p  on the  one  h a n d  th e  possibility  o f  la rge-sca le  sam p lin g  to  exp lore  
d ifferences in values an d  on th e  o th e r  sm a lle r  scale  tes t ing  o f  th e  de ta i led  effects 
o f  th e  form , co n te n t  an d  co n tex t  o f  scenarios .  Both a re  u rgen t ly  needed  if hea lth  
s ta te  va lues a re  to  be rou tine ly  in co rp o ra ted  into policy analysis .
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Appendix A: Examples of Health State Scenarios Used in the Study

S i tu a t io n  L:
M rs L e w is ’s  S itu a tio n

D iagnosed  an d  t r e a te d  for b rea s t  c an ce r  o ne  y e a r  ago.
T re a te d  su rg ica lly  by sim ple  m a s te c to m y — rem oval o f  the  w hole b reas t  

followed by p las tic  su rg e ry  to  m a k e  a new breas t .
O ccas io na l ly  con ce rned  th a t  th e  c an ce r  will co m e  back.
Feels confiden t an d  in con tro l  o f  he r  life.
F riends  a n d  fam ily  en joy  v is it ing an d  being  vis ited by her.
In te res ts  an d  hobbies  have c o n t in u ed  as  befo re  d iagnosis .
P a r tn e r  is supportive .
S ex ua l  re la tions  a r e  good.

S i tu a t io n  T:
M rs T urner's S itu a tio n

D iagn osed  an d  t r e a te d  for b re a s t  c an ce r  one  y e a r  ago.
T re a t e d  su rg ica lly  by s im ple  m a s te c to m y — rem oval o f  th e  w hole b reas t .  
S o m e  swelling  an d  stiffness o f  th e  a rm ,  req u i r in g  looser c lo th ing  and  

re s tr ic t in g  m ovem ent.
C o m p le te ly  engu lfed  by fears  th a t  the  c a n c e r  will co m e  b ack ,  an d  o f  

d ea th .
N o t  a b le  to  go ou t  an d  m ee t  people.
T ea r fu l ,  does no t sleep well.
V ery  sensitive a b o u t  he r  a p p e a ra n c e ,  even w hen  c lo thed .
P a r tn e r  is no t supportive .
S e xu a l  re la tions  have declined.
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Introduction

P a rk in so n ’s d isease  is a  cr ipp ling ,  d eg enera t ive ,  neuro log ica l  cond it ion  th a t  a f 
fects  6 0 -8 0 ,0 0 0  people  in th e  U K ,  th e  g re a t  m a jo r i ty  o f  w ho m  a re  ag ed  over 60. 
I t  p resen ts  essen tia l ly  as a m o to r ic  d iso rd e r  b u t  m a y  lead  also  to  depress ion  an d  
cognit ive  im p a i rm e n ts  o f  vary ing  deg rees  o f  ser iousness .  T h e  d isease  is m a in ly  
a d iso rd e r  o f  la te  life (on a v e rage  a b o u t  65 yea rs ) ,  w ith  a  sex inc idence  th a t  is 
ap p ro x im a te ly  equal.

Symptomatology

T o d a y ,  P a rk in so n ’s d isease  is recogn ized  as hav ing  a c lassic  t r ia d  o f  sym p to m s;  
t r e m o r ,  r ig id i ty  an d  b rady k in es ia .  A  rh y th m ic  t r e m o r  is p e rh a p s  th e  m o s t  rec 
o gn izab le  sy m p to m  an d  is said  to  be the  initial sy m p to m  in 70 per c en t  o f  
p a t ie n ts  w ith  P a rk in so n ’s d isease  (H o e h n  a n d  Y a h r ,  1967). It is not a  c o n t in 
uous  t r em o r ,  b u t  occu rs  r a th e r  in te rm it te n t ly  and  is p a r t ic u la r ly  ev iden t w hen

89
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th e  affec ted  lim bs a r e  a t  rest,  o r  w hen  th e  p a t i e n t  is c o n c e n t ra t in g  o r  feeling 
anxious .

C ogw hee l r ig id ity ,  th e  second  m a jo r  sy m p to m , is expe r ien ced  by pa t ie n ts  
as m usc le  st iffness, soreness  o r  c ram p in g .  B ecause  th e  m uscles  a re  co n s tan t ly  
c o n t r a c te d  th ey  m a y  shor ten ,  p a r t ic u la r ly  in th e  back ,  d ra w in g  th e  head  
a n d  neck d o w n w ard  a n d  c au s in g  b a ck  pain ,  poor b a lan ce ,  p ropu ls ion  a n d  
falling.

B radyk ines ia ,  th e  final sy m p to m  o f  th e  t r iad ,  is c h a ra c te r i z e d  by  a c e r ta in  
s lowness of, o r  even inab il i ty  to  in i t ia te ,  m o v em en t.  F a t ig u e ,  d im in u t io n  in a u to 
m a t ic  m o v em en ts  (e.g.,  eye b link ing  an d  sw allow ing),  a  soft m o n o ton ou s  voice, 
fes t in a t in g  gait ,  and  an  im m obi le  ‘m ask ed - l ik e ’ facial expression  a r e  ex am p les  
o f  b rady k in es ia .  T h is  sy m p to m , like t r em o r ,  varies  f ro m  m o m e n t  to  m o m en t ,  
w ith  th e  p a t i e n t  st ill a b le  to  p e r fo rm  tasks  in a  sm o o th  a n d  v igorous m a n n e r  on 
so m e  occasions.

A d iagnos is  o f  P a rk in so n ’s d isease  is m a d e  w hen  th e re  is ev idence  o f  all th ree  
sy m p to m s ,  th o u g h  each  c o m p o n en t  o f  th e  t r ia d  m a y  v a ry  co ns ide rab ly  in its 
ser iousness  (D uvois in , 1984).

Treatment

In his ‘E ssay  on th e  sh ak in g  p a lsy ’, J a m e s  P a rk in son  (1 8 1 7 )  w ro te  ‘un ti l  we 
a re  b e t te r  in fo rm ed ,  re spec ting  th e  n a tu r e  o f  th is  disease , the  em p lo y m e n t  o f  
in te rn a l  m ed ic in e  is scarce ly  w a r r a n t e d ’. H ow ever ,  over the  p as t  25 y ea rs  an  
increased  u n d e rs ta n d in g  o f  th e  d isease  has resu lted  an d  becau se  o f  this, th e  
con tro l  o f  p a rk in son ism  with m o d e rn  m ed ic ines  has  p rogressed  rap id ly . T o d a y ,  
in th e  U K ,  th e re  a re  five m a in  c lasses o f  m ed ic ines  used to  t r e a t  P a rk in so n ’s 
d isease  (T a b le  1).

T ab le  1. D rugs cu rren tly  used in the  m anagem en t o f P a rk in so n ’s disease

G ro u p G eneric  nam e T rad e  nam e

L -dopa p rep ara tio n s L-dopa +  benserazide M ad o p ar
L -dopa +  carb idopa Sinem et

A nticho linerg ics Benzhexol A rtan e
B enztropine C ogentin
Biperiden A kineton
M ethixene Trem onil
O rph en ad rin e Disipal
Procyclidine K em adrin

O th ers A m an tad in e S ym m etrel
B rom ocrip tine Parlodel
Selegiline E ldepryl
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A t  all s tages  o f  d isease  severity  th e  t r e a tm e n t  has to  be re la ted  to  b o th  the  
sy m p to m s an d  th e  d isab il i ty  (P ea rce ,  1984). It shou ld  a lso  be ta i lo red  to  th e  
p a t i e n t ’s need, b ea r in g  in m in d  age ,  c o n c u r r e n t  illness, co m plian ce ,  th e  possible 
coex is tence  o f  d e m e n t ia  an d  th e  pas t  h is to ry  o f  toxicity .

A n t icho l in e rg ic  c o m p o u n d s  have  been used to  t r e a t  P a rk in so n ’s d isease  for 
well over 100 years ,  an d  p ro b ab ly  a c t  cen tra l ly ,  p rev en t ing  th e  ac t ion  o f  acety l 
cho line  a t  rece p to r  sites. T h e y  redu ce  t r e m o r ,  r ig id i ty  a n d  ak in es ia  by a b o u t  
20 pe r  cen t.  S ide  effects (d ry  m o u th ,  b lu r re d  vision a n d  co ns t ip a t io n )  a r e  p a r 
t icu la r ly  co m m o n  in e lder ly  p a rk in so n ian  pa t ien ts ,  w ho a r e  a lso  su scep tib le  to  
confus iona l s ta te s  w hich  m a y  be ind uced  d u r in g  t r e a tm e n t  (B a rb e a u ,  1972).

T h e  an tiv ira l  c o m p o u n d ,  a m a n t id in e ,  is ch em ica l ly  u n re la te d  to  o th e r  a n 
tip a rk in so n ian  com po un ds .  H ow ever ,  its effect in P a rk in so n ’s d isease  is p ro bab ly  
re la ted  to  th a t  o f  a m p h e ta m in e s ,  en h a n c in g  cen tra l  d o p a m in e  a n d  n o rad re n a l in e  
t ran sm iss ion .  I t  has  an  ad d it ive  effect w hen  a d m in is te re d  w ith  an t icho linerg ics  
b u t  its effects ten d  to  be shor t- l ived  (P a rk es ,  1975) an d  th u s  it is now se ldom  
used.

L evodopa,  coup led  with a pe r iph e ra l  do p a -d eca rb o x y la se  inh ib i to r  (e.g. car-  
b idopa  o r  b en se raz id e )  is p ro b ab ly  th e  m od e rn  d ay  t r e a tm e n t  o f  cho ice  in 
P a rk in so n ’s disease. T h ese  inh ib ito rs  p reven t  th e  p e r ip h e ra l  d e g ra d a t io n  o f  lev- 
od op a  to  d o p a m in e  th us  en ab lin g  m o re  o f  th e  m ed ic in e  to  e n te r  th e  b ra in  (M a r s -  
den  e t a l . ,  1973). T h e y  re d u c e  rig id i ty ,  b rad y k in es ia ,  f reez ing  a n d  p os tu re ,  b u t  
have  a lesser a n d  v a r iab le  effect on t r e m o r .  Im p ro v e m e n t  is ach ieved  in a b o u t  
90  pe r  c e n t  o f  p a t ien ts  w ho  p re sen t  ea r ly  a n d  it is c la im ed  th a t  these  m edic ines  
im prove  th e  Q u a l i ty  o f  L ife  for m os t  pa t ien ts ,  b u t  do  no t h a l t  d isease  p ro g res
sion. C o n ce rn  still exists, however,  a b o u t  the i r  lo ng - te rm  safe ty  an d  sus ta in ed  
th e ra p y  causes  a  n u m b e r  o f  d isab l in g  a n d  dose- l im it ing  co m plica t ions .  C a p r i 
c ious swings in m o to r  p e r fo rm a n c e ,  usua l ly  d u e  to  end-of-dose  d e te r io ra t io n ,  
a re  a d is tu rb in g  ex am p le  o f  levodopa ind uced  effects. O n / o f f  f luc tua t ions  in 
response , b ea r in g  li tt le  re la t io n sh ip  to  dose  o r  t im in g  o f  a d m in is t ra t io n ,  a re  
a lso  co m m o n  a f te r  lon g - te rm  t r e a tm e n t  ( M a r s d e n  a n d  P a rk es ,  1976). Ind uced  
dysk ines ia  a n d  d y s ton ia  (S h a w  e t a l. ,  1980; Q u in n  e t a l. ,  1982) a n d  p sy ch ia tr ic  
sy m p to m s  (M a r t t i l a  a n d  R inn e ,  1976; M a y e u x  e t a l . ,  1981) a re  a lso  im p o r ta n t  
l im iting  fac to rs  in th e  t r e a tm e n t  o f  P a rk in so n ’s d isease  w ith  levodopa ana logues .

B ro m o cr ip t in e  a n d  p ergo lide  a r e  bo th  p o te n t  d o p a m in e  recep to r  agon is ts  
w h ich  have  an t ip a rk in so n ia n  ac t ion  s im ila r  to  levodopa (G o d w in -A u s te n  a n d  
S m i th ,  1977; Lees an d  S te rn ,  1981; L ie b e rm a n  a n d  G olds te in ,  1982). Both 
co m p o u n d s  a r e  m os t usefu l in pa t ien ts  w ith  f lu c tu a t in g  o n /o f f  responses to  lev
od op a  ( H a r d i e  et a l., 1984). S ide-effec ts  a r e  s im i la r  to  those  o f  levodopa, b u t  
p sy ch ia tr ic  p ro b lem s a r e  m o re  severe a n d  m a y  be m o re  p ro t rac te d .  T h e y  can  
o cc u r  in y o u n g e r  p a t ien ts  an d  no t necessar ily  in those  w ith  long -s tan d in g  or 
severe d isabil ity .

Selegiline , a selective type-B  m o n o a m in e  ox idase  inh ib ito r ,  is p ro b ab ly  the  
m os t recen t a p p ro a c h  to  th e  t r e a tm e n t  o f  P a rk in so n ’s disease. It p o ten t ia te s
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th e  effects o f  levodopa an d  is a  useful a d ju n c t  in pa t ien ts  exh ib i t ing  end-of-  
dose d e te r io ra t io n ,  o r  o n /o f f  sw ings (S te rn  e t a l. ,  1983). S ide-effec ts  a r e  not 
usual ly  a  p rob lem , b u t  m a y  inc lude  n ig h tm are s ,  p os tu ra l  hypo tens ion ,  confusion, 
d izz iness  a n d  h ea d a c h e s  (B rod ersen  e t a l.,  1985).

Parkinson’s Disease and Quality of Life

P a rk in so n ’s d isease  is easily  recognized  by th e  on looker ,  on a cc o u n t  o f  its b a 
sic c lin ical fe a tu res ,  t h a t  is, t r e m o r ,  rig id i ty ,  ak ines ia ,  p os tu ra l  ins tab i l i ty  and  
p o s tu ra l  d e fo rm ity ,  an d  as  a  resu lt ,  m o s t  o f  th e  sub jec tive  ra t in g  scales, and  
ac tiv ity  o f  da ily  living scales developed to  assess d isease  severity ,  rely heavily  
on these  fea tures .

T h e  first a t t e m p t  to  q u a n t i fy  d isease  severity  w as  m a d e  by R ik lan  a n d  Diller 
(1 9 5 6 )  w ho  devised a 98 - i tem  scale  list ing  v arious  activ it ies  o f  da i ly  living. 
U n fo r tu n a te ly ,  th is  scale  proved  to  be ne i th e r  re l iab le  no r  w ork ab le ,  a n d  is 
no longer in use. In co n tra s t ,  the  N o r th - W e s te r n  U nivers i ty  D isab i l i ty  S ca le  
(C a n te r  et a l.,  1961) and  the  W e b s te r  R a t in g  S ca le  (W e b s te r ,  1968) have  both  
been used widely an d  re l iab ly  to  assess th e  signs a n d  sy m p to m s  o f  P a rk inson ism . 
T h e  N o r th - W e s te r n  U nivers i ty  D isab i l i ty  S ca le  (A p p en d ix  1) consists  o f  a 5- 
or 10-po in t  ra t in g  for w alk ing , d ress ing ,  hygiene , feeding a n d  speech, based  on 
c lea r ly  defined c r i te r ia .  In  th e  W e b s te r  scale  (A p p e n d ix  2) b rad y k in es ia  o f  the  
h and s ,  r ig id ity ,  pos tu re ,  u p p e r  e x tr e m i ty  swing, ga i t ,  t r em o r ,  facies, sebo r rho ea ,  
speech  a n d  se lf-ca re  a r e  all assessed  using  a  0 - 3  ra t in g  sys tem .

S o m e  inves tiga to rs  have  developed c o m b in ed  sub jec tive  ra t in g  scales with 
s im ple  ob jec t ive  tes ts  o f  m o to r  fun c t ion  (G o d w in -A u s te n  e t a l . ,  1969; P a rk es  
e t a l. ,  1970). T h e  m ost f requ en tly  used ob ject ive  tes ts  involve th e  use o f  peg 
bo a rds ,  th e  t im e  tak en  to  p u t  on m i t te n s  o r  socks an d  th e  t im e  ta k e n  to  w a lk  a 
m e a s u re d  d is tance .  M o s t  o f  th ese  scales w ere  developed  an d  ap p lied  successfully  
to  d e m o n s t ra te  th e  th e ra p e u t ic  efficacy o f  levodopa a n d  o th e r  an t ip a rk in so n ian  
d ru g s  in th e  la te  1960s a n d  ear ly  1970s.

P e rh a p s  th e  m os t p o p u la r  an d  s im ples t  m e th o d  o f  s tag in g  P a rk in so n ’s d isease  
w as devised by H o e h n  a n d  Y a h r  (1 9 67 )  (A p p en d ix  3).  T h is  sca le  p rovides a 
gene ra l ly  a ccep ted  basis for assessing  the  severity  o f  park in so n ism , an d  L ieber- 
m a n  e t a l. (1 9 8 0 )  have  rep o r te d  a  good co rre la t io n  be tw een  th e  H oen  an d  Y a h r  
s tag in g  a n d  m ore  de ta i led  scor ing  sys tem s. U n fo r tu n a te ly  such  s tag in g  is re l
ative ly  insensit ive to  ch an g e s  in th e  p a t i e n t ’s c lin ica l s ta te .  H o e h n  a n d  Y a h r  
also rep o r ted  a  m a rk e d  d is c repan cy  be tw een  th e  p r im a ry  signs o f  P a rk in so n ’s 
d isease, such  as  t r e m o r  an d  rig id i ty ,  a n d  the  d e g re e  o f  fun c t io na l  incap ac i ty .  In 
fac t  m os t  p a t ien ts  a re  less con ce rn ed  w ith  th e  sever ity  o f  r ig id i ty  an d  t r e m o r  
th a n  th ey  a re  w ith  the  effects o f  these  an d  o th e r  c lin ical fea tu re s  o f  th e  disease, 
on activ it ies  such  as  w alk ing ,  d ress ing  a n d  m a n u a l  dex te r i ty .  Also, m os t  p a t ien ts  
look upon  P a rk in so n ’s d isease  as  a progressive a n d  very  d eb il i ta t in g  illness c a u s 
ing e m b a r ra s s m e n t ,  loneliness and  depression , w ith  increas ing  d ep en d en ce  on
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o thers ,  as well as res tr ic t ing  m obili ty  a ro u n d  an d  ou ts id e  th e  hom e. H en ce  the 
psychosocial fac to rs  a ssoc ia ted  w ith  th e  d isease  m a y  well be m o re  im p o r ta n t  in 
in f luencing q u a l i ty  o f  life th a n  a r e  th e  p r im a ry  sy m p to m s ,  an d  the  m os t  recen t  
w ork  on ev a lu a t in g  q ua l i ty  o f  life in P a rk in so n ’s d isease  has  c o n c e n t ra te d  on 
these  a spec ts  o f  th e  d isease  using  p a t i e n t - ra te d  q ues t io n n a i re s  a n d  ra t in g  scales.

B u lp i t t  e t a l. (1 9 8 5 )  ad m in is te re d  a 6 1 -i tem  q u e s t io n n a i re  to  a  g ro u p  o f  p a 
t ien ts  w ith  P a rk in so n ’s d isease, a n d  c o m p a re d  th e i r  responses w ith  those  o f  a 
con tro l  g rou p ,  w ho  w ere  ra n d o m ly  se lec ted  fro m  a  gen e ra l  p ra c t ic e  in H a r 
low n e a r  L o ndon . T a b le  2 gives th e  p e rc e n ta g e  o f  th e  pa t ie n ts  a n d  th e  contro l  
sub jec ts  co m p la in in g  o f  th e  various  sy m p to m s.  T h e  sy m p to m s  a r e  o rd e red  a c 
c o rd ing  to  th e  ra t io  o f  p a t ie n t  com p la in ts  to  con tro l  sub jec t  co m pla in ts .  T hese  
ra t io s  re p re sen t  th e  s t r e n g th  o f  th e  a ssoc ia tion  be tw een  P a rk in so n ’s d isease  (or  
its t r e a tm e n t )  a n d  th e  sy m p to m s.  T h e  g re a te s t  ra t ios  w ere  a ssoc ia ted  w ith  the  
c o m p la in ts  o f  be ing  frozen o r  roo ted  to  th e  spot, g r im ac in g ,  je rk in g  o f  limbs, 
a n d  sh ak ing  o f  h an ds ,  all c lassic  sy m p to m s  o f  P a rk in so n ’s disease.

T ab le  2. Sym ptom s w ith m ore th an  a  two fold excess in park insonian  pa tien ts 
com pared  w ith con tro ls (from  B ulp itt, 1985)

S ym ptom P atien t group C ontro l group
R atio  o f  com plain t 

ra tes

Frozen or rooted to spot 40.8 1.0 41.0 1
G rim acing 39.2 2.0 19.5 1
Je rk in g  o f a rm s and legs 46.3 3.0 15.3 1
S hak ing  o f hands 61.7 6.0 10.3 1
M outh  w aters excessively 38.5 4.0 9.8 1
C lum sy  hands 56.4 6.0 9.3 1
Poor concen tra tion 33.1 4.0 8.3 1
Severe apprehension 34.5 5.0 7.0 1
H alluc inations 17.0 3.0 5.7 1
F ain tness on stand ing 54.5 11.8 4.6 1

Source: B ulpitt (1985).

R ecen tly ,  m o re  g ene ra l  q u a l i ty  o f  life m easu res ,  such  as  th e  N o t t i n g h a m  
H e a l th  Profile ( N H P )  ( H u n t  an d  M c E w e n ,  1980) a n d  the  S ickness  Im p ac t  
Profile ( S I P )  (B e rg n e r  e t a l.,  1981) have  been used to  ev a lu a te  q u a l i ty  o f  life 
in p a t ien ts  w ith  P a rk in so n ’s disease.

T h e  N H P  is in tw o p arts :  P a r t  1 con ta in s  38 q uest ions  desc r ib ing  hea l th  
p ro b lem s  in six a reas ;  energy ,  sleep, pa in ,  physical m obili ty ,  social isolation 
an d  em otions .  P a r t  2 con ta in s  7 s t a te m e n ts  re la t in g  to  th e  effects o f  hea l th  
p ro b lem s on occup a t io n ,  househo ld  m a n a g e m e n t ,  fam ily  life, sex life, social 
life, ho lidays  a n d  hobbies.  T h e  sub jec t  re sponds  w ith  ‘yes ’ o r  ‘no ’ acco rd in g  to  
w h e th e r  th e  s t a te m e n t  app lies  to  h i m / h e r  o r  not. T h e  s t a te m e n ts  in P a r t  1 have 
been w e ig h ted  to  reflect th e  fac t  t h a t  the  p rob lem s  va ry  in sever ity  an d  each
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o f  th e  six sec tions ca rr ie s  a  m a x im u m  score o f  100. S ta t e m e n t s  in P a r t  2 a re  
scored one for a  ‘yes’ response  a n d  zero  for a ‘n o ’ response.

T h e  N H P  was chosen  initia lly , as th e  m o s t  su i tab le  o f  th e  es tab l ished  qu a l i ty  
o f  life in s t ru m en ts  to  use in P a rk in so n ’s d isease  for th e  following reasons:

P revious inves tiga tions h a d  d e m o n s t ra te d  its sens itiv ity  in a  w ide  r a n g e  o f
s i tua t ion s  (M c E w e n ,  1983).
V alid i ty  an d  re l iab i l i ty  w ere  repo r ted  to  be h igh  (B a c k e t t  e t a l.,  1981).
E asy  a n d  inexpensive to  use  an d  c a n  be se l f-adm in is te red .

T h e  N H P  w as in itia lly  a d m in is te red  to  55 o u tp a t ie n ts  from  th e  P a rk in so n ’s 
D isease  C lin ic  a t  K in g ’s C o llege  H o sp ita l  ( K C H )  in L ondon . F ig u re  1 il lus
t r a te s  th e  resu lts  o b ta in ed  f ro m  an  ana lys is  o f  th e  responses to  P a r t  1 o f  th e  
profile. T h e  p a t ien ts  rep o r ted  m ost p ro b lem s  in th e  a re a s  o f  energy ,  physical 
m obili ty ,  em ot ions  a n d  social isolation. F u r th e rm o r e ,  w hen  these  resu lts  a re  
c o m p a re d  w ith  ones o b ta in e d  fro m  an  a g e -m a tc h e d  g ro u p  o f  ‘h e a l th y ’ e lderly  
sub jec ts  ( r a n d o m ly  se lec ted  fro m  a  g ene ra l  p rac t ic e  in T w y fo rd )  a n d  a g ro u p  o f  
o u tp a t ie n ts  w ith  P e r iph e ra l  V a sc u la r  D isease  (P V D )  it is q u i te  c lea r ly  possible 
to  d is t ingu ish  the  th ree  g roups  on th e  basis  o f  th e i r  response  to  P a r t  1 o f  the  
N H P .
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Figure  I. C om parison  of the  N H P  P art 1 scores
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In a dd it io n  to  th e  above  a reas ,  c o m m u n ic a t io n  p rob lem s have  also been re 
ported  by o th e r  a u th o r s  (O x to by ,  1982; Su tc l iffe  e t a l.,  1985; G o th a m  e l a l.,
1986). In these  s tud ies  p a t ien ts  expressed  difficulties in w ri t ing  a  le t te r  a n d  co n 
sidered th a t  the i r  speech was so m etim es  un in te ll ig ib le .  In P a rk in so n ’s disease, 
speech  is gene ra l ly  low er in vo lum e, h ig he r  in p itch , an d  fa s te r  th a n  n o rm al ,  
w ith  a d iso rd e r  o f  m e t re d  speech r a th e r  th a n  e rro rs  in a r t ic u la t io n  (S co t t  an d  
C a ird ,  1984). W r i t t e n  c o m m u n ic a t io n  is also im p a ired  as  h a n d w ri t in g  becom es 
difficult,  an d  a l th o u g h  m a n y  resort  to  slow w rit ing  using a c ap i ta l  scr ip t ,  i l legi
bility is st ill co m m o n .  W ri t in g  an d  speech  do  im pro ve  w ith  levodopa (M a w d s le y  
a n d  G a m s u ,  1971) b u t  it has been difficult to show  w h e th e r  o r  not speech  th e r 
ap y  is defin ite ly  beneficial in th e  long te rm .  D a ta  w hich  a r e  r e p o r ted  la te r  in 
th e  c h a p te r ,  using  the  S I P  in pa t ien ts  w ith  P a rk in so n ’s disease , a lso  h igh ligh ted  
c o m m u n ic a t io n  as a  p ro b lem  in these  pa t ien ts .  P a rk in so n ia n  pa t ie n ts  a lso  r e 
p o r ted  p ro b lem s  w ith  w alk ing  a ro u n d  indoors  w ith o u t  a ss is tance ,  in th e  s tud ies  
c o n d u c te d  by Sutc l if fe  e t a l.  (1 9 8 5 )  a n d  G o th a m  e t a l. (1986) .

O th e r  s tud ies  have  also  found  a h igh  preva lence  o f  em ot io na l  p rob lem s,  an d  
in p a r t ic u la r  depress ion ,  in p a t ien ts  w ith  P a rk in so n ’s d isease  w hen co m p a red  
w ith  o th e r  d isease  s ta te s  (M in d h a m ,  1970; R ob ins ,  1976; M a y e u x  e t a l. ,  1984). 
H ow ever ,  a t t e m p t s  to  re la te  th e  sever ity  o f  depress ion  to  th e  d eg ree  o f  d isab il i ty  
have  been unsuccessfu l ,  a n d  m ost s tud ies  have show n no s ignificant co rre la t ion .

F igu re  2 records  th e  resu lts  o b ta in e d  f ro m  th e  responses to  P a r t  2 o f  the  
N H P  w hen a d m in is te red  to  th e  K C H  P a rk in so n ’s d isease  pa t ien ts ,  th e  ‘h e a l th y ’ 
e lder ly  sub jec ts  a n d  the  P V D  pa tien ts .  T h e  p a rk in so n ian  p a tien ts ,  in co n tra s t  
to  the  o th e r  g roups ,  rep o r ted  m ost p ro b lem s  w ith  h o m ec a re ,  hobbies ,  holidays 
a n d  social life, b u t  all th e  a re a s  listed in P a r t  2 w ere  in fac t  severely affec ted  
by the  disease . T h e  a p p a re n t ly  low response  to  the  ‘o c c u p a t io n ’ s t a te m e n t  by 
th e  p a rk in so n ian  pa t ien ts  is a c tu a l ly  a m is lead ing  figure as th e  m a jo r i ty  o f  th e  
p a t ie n ts  h a d  a l r e a d y  given up  w ork  b ecau se  o f  th e  effects o f  th e  illness.

S in g e r  (1 9 7 3 )  also  inves tiga ted  th e  effects o f  park in so n ism  on w ork  an d  in
com e, ho useho ld  m a n a g e m e n t  an d  le isure  roles, c o m p a r in g  th e  resu lts  to  n a 
t io na l  n o rm s  for a n  a g e -m a tc h e d  p opu la t ion .  H e  re p o r ted  a s ign if ican t increase  
in u n e m p lo y m e n t  in th e  p a t ie n t  g ro u p  and ,  in those  still w ork ing ,  th e  n u m 
b e r  o f  day s  lost th ro u g h  illness w as m u ch  h ig h e r  th a n  th e  na t io n a l  a v e rag e  for 
th e  sa m e  age . F ew er o f  th e  p a t ien ts  en gag ed  in h ousew ork ,  w hile  r e ad in g  and  
w a tch in g  television w ere  th e  m o s t  co m m o n  le isure  activ it ies ,  p a r t ic u la r ly  in the  
over-65s. A  second s tudy ,  co n d u c te d  in G lasgow , also assessed th e  re la t ionsh ip  
be tw een  d isease  severity ,  a n d  th e  c u r ta i lm e n t  o f  a p a t i e n t ’s hobbies  a n d  pas t im es  
(M a n s o n  an d  C a i rd ,  1985). T h e  resu lts  ind ica ted  th a t  s e d e n ta ry  activ it ies  such 
as r e ad in g  a n d  w a tch in g  television w ere  litt le  a l te red ,  w h ereas  o u td o o r  ac tiv it ies  
w ere  m a rk e d ly  affec ted . F u r th e rm o re ,  few new activ it ies  w ere  c o m m e n c e d  a f te r  
th e  onset o f  the  illness.

In th e  K C H  s tu dy ,  th e  p a t ien ts  a lso  ra te d  th e i r  ow n he a l th  as  very good, 
good, fair,  poor or very  poor, in ad d it io n  to  co m p le t ing  th e  N H P  (F ig u re  3).
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NHP Part 2

Figure  2. C om parison  o f the  N H P  P a rt 2 scores

S im ila r  responses w ere  also o b ta in ed  fro m  th e  ‘h e a l th y ’ e lderly  sub jec ts  a n d  the  
P V D  p a t ie n ts  an d  ag a in  the  th re e  g ro up s  can  be  c lea r ly  d is t ingu ished .  T a b le  
3 gives th e  c o rre la t io ns  be tw een  th e  N H P  P a r t  1 scores, a n d  th e  p a t i e n t - ra te d  
hea lth .  A  s t ro n g  associa tion  can  be seen be tw een  a n u m b e r  o f  th e  sec t ions o f  
P a r t  1 (physica l  m obili ty ,  em o t io ns  an d  ene rg y )  a n d  th e  p a t i e n t - ra te d  h ea lth .  
S u b se t  regression  ana lys is  o f  these  resu lts  revealed  th a t  th e  bes t  subse t o f  N H P  
P a r t  1 scores,  p red ic tive  o f  th e  p a t i e n t - ra te d  he a l th  score were: energy ,  sleep 
a n d  physica l  m obili ty .  F ro m  these  initial results ,  it w as a p p a re n t  t h a t  th e  N H P  
could  be used to  q u a n t i fy  how P a rk in so n ’s d isease  affects a p a t i e n t ’s qu a l i ty  
o f  life an d  thu s  fu r th e r  s tud ies  w ere  w a r ra n te d .  A second  s tu d y  was th e re fo re  
c o n d u c te d  using  a d if fe ren t g ro u p  o f  o u tp a t ie n ts  w ith  P a rk in so n ’s d isease  (D e rb y  
R oyal In f irm ary )  to  c o m p a re  the  N H P  w ith  th e  S ickness  Im p a c t  Profile (S I P )  
(B e rg n e r  e t a l . ,  1981).

T h e  S I P  is a se l f -ad m in is te red  m easu re  o f  s ickness-re la ted  dysfu nc t io n ,  w hich  
consists  o f  12 ca te gor ies  o f  activity: A m b u la t io n  (A ) ,  M obi li ty  (M ) ,  Body C o n 
trol an d  M ov em en t (B C M ) ,  S oc ia l  In te rac t ion  (S I ) ,  C o m m u n ic a t io n  (C ) ,  A le r t 
ness B ehav iou r  (A B ) ,  E m o tio n a l  B ehav iour  (E B ) ,  S leep  a n d  R es t  ( S R ) ,  E a t in g  
(E ) ,  H o m e  M a n a g e m e n t  ( H M ) ,  R ec rea t io n  an d  P as t im es  ( R P )  an d  W o rk  (W ) .
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T ab le  3. C o rre la tio n s betw een N H P  P a rt 1 scores and  p a tien t-ra ted  health

P a tien t-
ra ted

health Energy Pain E m otions Sleep
Social Physical 

isolation m obility

P a tie n t
ra ted
health 1.00

Energy 0.43 1.00

Pain 0.23 0.47 1.00

Em otions 0.46 0.67 0.55 1.00

Sleep 0.10 0.49 0.43 0.62 1.00

Social
isolation 0.30 0.39 0.27 0.67 0.64 1.00

Physical
m obility 0.57 0.51 0.60 0.67 0.38 0.44 1.00
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All i tem s for  each  subsca le  a re  ass igned  a w eigh ted  value , su m m e d ,  an d  th en  
d iv ided  by the  to ta l  possible subsca le  score. T h is  r a t io  is th e n  m ul tip lied  by  100 
to  give a  p e rcen tag e  d ysfunc tion  score  for each  o f  th e  twelve ca tegories .

In a dd it io n  to  th e  s e p a ra te  subsca le  scores, su m m a ry  scores a re  also p ro 
vided for physical dysfu nc t io n  (derived from  A m b u la t io n ,  M obi l i ty  an d  Body 
C o n tro l  a n d  M o v e m e n t  subsca les)  an d  psychosocial d y s fun c tion  (der ived  from  
Social In te ra c t io n ,  C o m m u n ic a t io n ,  A le r tn ess  B ehav iour  a n d  E m o tio n a l  Be
hav io u r  subsca les) .  A n  overall score can  a lso  be derived  from  all 12 subscales  
y ie ld ing a n  index for qu a l i ty  o f  life.

Forty-five p a rk in son ian  p a t ien ts  in to ta l  c o m ple ted  bo th  th e  N H P  a n d  th e  
S IP ,  by m ail ,  in ran d o m iz ed  fashion, tw o m o n th s  a p a r t .  P re l im in a ry  resu lts  
f rom  th is  second  s tudy ,  i l lu s tra ted  in F ig u res  4  a n d  5, q u i te  c lea r ly  d e m o n s t ra te  
th e  s im ila r i ty  o f  th e  ca te g o ry  scores from  th e  N H P ,  for d if fe ren t p opu la t ions  
o f  th e  sa m e  d isease  group .  It  a lso  confirm s th e  flexibility in th e  m e th o d  o f  
a d m in is t r a t io n  o f  th e  profile. F u r th e rm o r e ,  p a t i e n t - ra te d  he a l th  w as a lso  very  
s im ila r  for both  g ro up s  o f  pa t ie n ts  w ith  P a rk in so n ’s d isease  (F ig u re  6 ).

003^ Parkinson's disease 
patients (KCH)

□ Parkinson's disease 
patients (DRI)

p a ' "  p ^ o V 'O ^  ,s 0va"orx SVe^P 0bW'^ 
Soc '»v '

NHP Part 1

Figure 4. C om parison  o f the  N H P  P a rt 1 scores
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A nalysis  o f  th e  S I P  d a ta  fro m  th is  s tu d y  is i l lu s tra te d  in F ig u re  7. A s  was 
seen w ith  th e  N H P ,  pa tien ts  rep o r ted  m ost p ro b lem s  (h igh es t  per c en t  D ys
func tion  S cores)  in th e  a re a s  o f  H o m e  M a n a g e m e n t ,  C o m m u n ic a t io n ,  A le r t 
ness B ehav iour,  A m b u la t io n  a n d  R e c re a t io n  a n d  P as t im es ,  w ith  E a t in g  and  
W o rk  being  th e  a re a s  leas t  a ffected . T h e  resu lts  on  E a t in g  w ere  un expec ted ;  
th e  m a jo r i ty  o f  p a t ien ts  w ith  lo ng -s tan d ing  P a rk in so n ’s d isease  have g re a t  d if 
ficulty in h an d lin g  ea t in g  u tens ils  a n d  hence  it w ould  have  been  expec ted  th a t  
th is  would  reflect adverse ly  on ea ting .  T h is  a p p a re n t  a n o m a ly  is cu r ren t ly  being 
inves t iga ted  fu r th e r .  F ig u re  7 also c o m p a re s  th e  S I P  d a ta  f ro m  th e  p a rk in so 
n ian  p a t ien ts  w ith  d a t a  published  by K lonoff  et a l.  (1 9 8 6 )  for pa t ie n ts  tw o to 
four  y ears  a f te r  C losed  H e a d  In ju ry  ( C H I ) .  A s w as  seen w ith  th e  N H P  an d  
th e  P V D  pa tien ts ,  th e  p a rk in so n ian  p a t ien ts  scored  m u c h  h ig he r  th a n  th e  C H I  
p a t ien ts  a n d  the  S I P  w as c a p a b le  o f  d is t in gu ish in g  be tw een  th e  tw o groups .

SIP Scale

Figure  7. C om parison  o f th e  S IP  % D ysfunction  Scores

T a b le  4 lists th e  Physica l  D ysfun c t io n  s u m m a ry  score, th e  Psychosocia l  D ys
function  s u m m a ry  score  an d  th e  overall S I P  score for th e  pa rk in so n ian  p a tien ts ,  
th e  C H I  p a t ien ts  an d  a g ro u p  o f  d isab led  pa t ie n ts  rep o r ted  by C h a r l to n  et a l., 
(19 83 ) .  A g a in  th e  resu lts  d e m o n s t r a te  th a t  th e  S I P  is c a p a b le  o f  q u a n t i fy in g  
th e  d e v a s ta t in g  effect P a rk in so n ’s d isease  has  on a  p a t i e n t ’s qu a l i ty  o f  life, as 
m easu red  by these  th re e  s u m m a ry  scores.
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T ab le  4. Physical D ysfunction su m m ary  scores, Psychosocial D ysfunction  sum m ary  
scores, and  th e  O verall S IP  scores

P a tien t group
Physical 

dysfunction  score
Psychosocial 

dysfunction  score
O verall 

S IP  score

P ark in so n ’s disease 
pa tien ts

19.42 18.92 18.04

C H I patien ts 
(K lonoff, 1986)

3.92 1 1.09 9.59

D isabled patien ts 
(C h arlto n , 1983)

13.06 15.65 11.84

Conclusions

F ro m  th e  resu lts  o f  these  in itia l s tud ies  it has  been  d e m o n s t ra te d  t h a t  P a rk in 
so n ’s d isease  does severely affec t  ce r ta in  a spec ts  o f  a p a t i e n t ’s life, an d  th a t  
these  effects can  be quan tif ied  by using e i th e r  the  N H P  or  th e  S IP .  F u r th e r  
s tud ies  a re  now needed  to  exp lo re  the  co rre la t io n  be tw een  p a t i e n t - ra te d  d isease  
severity  as  m easu red  by e i th e r  th e  N H P  or  th e  S IP ,  a n d  d isease  severity  as 
m e a s u re d  by one o f  the  p hy s ic ia n - ra ted  d isab il i ty  scales. L on g i tu d in a l  s tud ies  
a re  a lso  req u i red  to  d e m o n s t r a te  th e  rep ro du c ib i l i ty  o f  these  in s t ru m e n ts  over 
t im e,  a n d  befo re  a n d  d u r in g  t r e a tm e n t .  T h e  N H P  a n d  S I P  could  a lso  be use
fully  em p lo y ed  in th e  fu tu re  ev a lu a t ion  o f  new  th e ra p ie s  for th e  t r e a tm e n t  o f  
P a rk in so n ’s d isease, a n d  p e rh ap s  one  d ay  p lay  a  role in help ing  dec ide  th e  m os t 
a p p ro p r ia te  t r e a tm e n t  to  p rescr ibe ,  for a  p a r t ic u la r  p a tien t .
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Appendix 1: North-Western University Disability Scale

S c a le  A: W alk in g

N e v e r  w alks alone.

0. C a n n o t  w alk  a t  all , even w ith  m a x im u m  ass is tance
1. N e e d s  cons ide rab le  help, even for sh o r t  d is tances ,  c a n n o t  w alk  ou tdoors  

w ith o u t  help
2. R eq u ire s  m o d e ra te  help indoors; w alks ou tdo o rs  with cons ide rab le  help
3. R eq u ire s  po ten t ia l  help  indoors  a n d  ac tive  he lp  o u tdoors
4. W a lk s  from  room  to room  w ith o u t  a ss is tance ,  b u t  moves slowly an d  uses 

ex te rn a l  suppor t ;  never  w alks a lone  ou td oo rs
5. W a lk s  from  room  to room  w ith  only  m o d e ra te  difficulty; m a y  occasionally  

w alk  o u td o o rs  w ith o u t  a ss is tance
6 . W a lk s  sh o r t  d is tances  w ith  ease; w alk ing  o u td o o rs  is difficult b u t  often  

acc om p lish ed  w ith o u t  help
7. G a i t  is ex trem ely  a b n o rm a l ;  very  slow a n d  shuffling; po s tu re  grossly  a f 

fected; th e re  m ay  be propulsion
8 . Q u a l i ty  o f  g a i t  is poor a n d  ra te  is slow; po s tu re  m o d e ra te ly  affected; th e re  

m a y  be  a te n d enc y  to w a rd s  m ild  propulsion ; tu rn in g  is difficult
9. G a i t  only  s l ightly  d ev ian t  f ro m  n o rm a l  in q u a l i ty  a n d  speed; tu rn in g  is the  

m os t difficult ta sk ;  p o s tu re  essen tia l ly  n o rm al
10. N o rm a l

S ca le  B: D ressing  

R eq u ire s  co m p le te  ass is tance

0. P a t i e n t  is a  h in d ra n c e  r a t h e r  th a n  a  help  to  ass is tan t
1. M o v em e n ts  o f  p a t ie n t  n e i th e r  help  nor h in d e r  ass is tan t
2. C a n  give som e help  th ro u g h  bodily  m ov em en ts
3. G ives cons ide rab le  he lp  th ro u g h  bodily m ovem ents
4. P e r fo rm s  only gross  d ress ing  activ it ies  a lone  (h a t ,  coa t)
5. P e rfo rm s  a b o u t  h a l f  o f  d ress ing  ac tiv it ies  indep end en tly
6 . P e r fo rm s  m o re  th a n  h a lf  o f  d ress ing  activ it ies  a lone , w ith  con s ide rab le  effort 

an d  slowness
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7. H a n d le s  all d ress ing  a lone  w ith  th e  exception  o f  fine activ it ies  ( t ie ,  b u t to n s )
8 . D resses se lf  com ple te ly  w ith  slowness a n d  g re a t  effort
9. D resses  se lf  com p le te ly  w ith  only  s l ightly  m o re  t im e  a n d  effort th a n  n o rm al 

10. N o rm a l

S c a le  C: H ygiene  

R eq u ire s  co m p le te  ass is tance

0. U n ab le  to  m a in ta in  p ro p e r  hyg iene  even w ith  m a x im u m  help
1. R ea so n a b ly  good hygiene  w ith  a ss is tance ,  b u t  does no t p rovide  ass is tan t  

w ith  s ignificant he lp
2. H y g ien e  m a in ta in e d  well; gives a id  to  a ss is tan t ,  requ ire s  p a r t ia l  a ss is tance
3. P e r fo rm s  a  few tasks  a lone  w ith  ass is tan t  n ea rb y
4. R eq u ires  a ss is tance  for h a l f  o f  toilet needs
5. R eq u ires  a ss is tance  for som e tasks no t difficult in te rm s  o f  co -o rd ina t ion
6 . M a n a g e s  m o s t  o f  persona l needs  a lone; has  su b s t i tu te d  m e th o d s  for a c c o m 

plish ing difficult tasks.  C o m p le te  self-help
7. H y g iene  m a in ta in e d  independen tly ,  b u t  w ith  effort a n d  slowness; acc iden ts  

a r e  not in freq uen t ;  m a y  em ploy  su b s t i tu te  m e tho ds
8 . H y g ien e  ac tiv it ies  a re  m o d e ra te ly  t im e-con su m in g ;  no s u b s t i tu te  m ethods;  

few acc iden ts
9. H y g ien e  m a in ta in e d  n o rm ally ;  w ith  excep tion  o f  sl igh t slowness

10. N o rm a l

S c a le  D: E a tin g  an d  F eeding  (sco red  sep a ra te ly )

E a t in g

0. E a t in g  is so im p a ired  th a t  a hosp i ta l  se t t ing  is r e q u i red  to  ge t  a d e q u a te  
nu tr i t io n

1. E a ts  only soft foods a n d  liquids; these  a r e  con su m ed  very  slowly
2. L iq u id s  a n d  soft foods h an d led  w ith  ease; h a rd  foods occas iona lly  ea ten ,  

b u t  requ ire  g re a t  effort a n d  m u c h  t im e
3. E a ts  som e h a rd  foods rou t ine ly ,  b u t  these  requ ire  t im e  a n d  effort
4. Follows a no rm a l  d ie t ,  b u t  ch ew ing  an d  sw allow ing  a re  lab o u red
5. N o rm a l

F eeding

0. R eq u ire s  c o m p le te  a ss is tance
1. P e r fo rm s  only  few feed ing  tasks  ind epen de n tly
2. P e r fo rm s  m os t  feeding tasks  a lone , slowly a n d  w ith  effort,  requ ire s  help 

w ith  feeding



3. H a n d le s  all feed ing  a lone  w ith  m o d e ra te  slowness, still m a y  ge t  ass is tance  
in specific s i tua t ion  (e.g. c u t t in g  m e a t  in r e s ta u ra n t ) ;  a cc id en ts  a r e  not 
in f requ en t

4. Fully  feeds se lf  w ith  ra re  acc iden ts ;  slower th an  n o rm al
5. N o rm a l

S c a le  E: Speech

0. D oes no t vocalize  a t  all
1. Vocalizes,  b u t  ra re ly  for c o m m u n ic a t iv e  purposes
2. V ocalizes  to  call a t te n t io n  to  self
3. A t te m p ts  to  use speech  for c o m m u n ic a t io n ,  bu t  has  difficulty in in i t ia t ing  

vocalism ; m a y  stop  sp eak in g  in m idd le  o f  p h rase  an d  be u n ab le  to  con tinu e
4. U ses  speech  in m os t co m m u n ic a t io n ,  b u t  a r t icu la t io n  is h igh ly  u n in te ll ig i

ble; m a y  have  occas ional difficulty in in i t ia t ing  speech; u sua l ly  speaks  in 
s ingle words o r  sho r t  ph rases

5. S p eech  a lw ays  em ployed  for c o m m u n ic a t io n ,  b u t  a r t icu la t io n  is still very 
poor, usual ly  uses co m p le te  sen tences

6. S p eech  c a n  a lw ays  be  u nd ers to od  if l is tener  pays close a t ten t io n ;  bo th  a r 
t icu la t ion  a n d  voice m a y  be defec t ive

7. C o m m u n ic a t io n  a cco m plished  w ith  ease, a l th o u g h  speech im p a irm e n ts  d e 
t r a c t  f rom  con ten t

8. S p eech  easily  un ders to od ,  bu t voice or speech  rh y th m  m ay  be d is tu rbed
9. S p eech  en tire ly  a d e q u a te ;  m in o r  voice d is tu rb an ce s  p resen t

10. N o rm a l
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Appendix 2: Webster’s Parkinson’s disease rating scale

D irections

A p ply  a  gross c lin ical ra t in g  to  each  o f  th e  10 listed i tem s, ass ign ing  value
ra t in g s  o f  0 - 3  for each  i tem , w h ere  (0)  =  no involvem ent a n d  (1) ,  (2 )  a n d  (3)
a re  eq u a te d  to  ea r ly ,  m o d e ra te  a n d  severe d isease  respectively

B radyk ines ia  o f  h a n d s  ( inc lud in g  h an d w ri t in g )

(0)  N o  involvem ent
(1)  D e tec ta b le  low ering  o f  th e  p ro na t io n -su p in a t io n  ra te ,  ev idenced  by b eg in 

ning o f  difficulty in h an d lin g  tools, b u t to n in g  c lo thes  an d  wit*' han d w rit in g
(2)  M o d e r a te  slowing o f  su p ina t io n -p ro n a t io n  ra te ,  one  o r  bo th  sides, ev idenced 

by m o d e ra te  im p a i rm e n t  o f  han d  funct ion . H a n d w r i t in g  is g rea t ly  im pa ired ,  
m ic ro g ra p h ia  is p resen t

(3)  Sev e re  slowing o f  su p in a t io n -p ro n a t io n  ra te .  U n a b le  to  w ri te  o r  b u t ton  
clothes.  M a rk e d  difficulty in han d lin g  u tensils
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R igid ity

(0)  N o n e  d e tec tab le
(1)  D e te c tab le  r ig id i ty  in neck an d  shou lders .  A c t iv a t io n 1 p h en o m en o n  is 

p resen t.  O n e  o r  bo th  a rm s  show m ild , neg a t iv e 2 res t ing  rig id i ty
(2 )  M o d e ra te  r ig id ity  in neck a n d  shoulders .  R es t in g  rig id i ty  is positive2 w hen  

p a t i e n t  no t on m ed ica t ion
(3)  Severe  rig id i ty  in neck an d  shoulders .  R es t in g  rig id i ty  c a n n o t  be reversed  

by m ed ica t ion

P ostu re

(0 )  N o r m a l  Postu re .  H e a d  flexed fo rw ard  less th a n  4 inches
(1 )  B eginn ing  ‘p o k e r ’ spine. H e a d  flexed fo rw ard  u p  to  5 inches
(2)  Beginn ing  a rm  flexion. H e a d  flexed fo rw ard  up  to  6 inches. O n e  o r  both  

a rm s  ra ised  b u t  st ill below th e  w aist
(3 )  O n se t  o f  s im ian  posture .  H e a d  flexed fo rw ard  m o re  th a n  6 inches. O n e  

o r  b o th  h and s  e leva ted  above  th e  w aist .  S h a r p  flexion o f  h an d ,  beg inn ing  
in te rp h a lan g e a l  extension . B eginn ing  flexion o f  knees

U p p e r  e x trem i ty  sw ing

(0 )  S w ings  bo th  a rm s  well
(1 )  G a i t  sh o r te n ed  to  1 2 -18  inch str ide . B eginn ing  to  s t r ike  one  heel.  T u rn  

a ro u n d  t im e  slowing. R eq u ire s  several s teps
(2 )  S t r id e  m o d e ra te ly  sh o r tened ,  now 6 - 1 2  inches. B oth  heels b eg inn ing  to  

s tr ike  floor forcefu lly
(3)  O n se t  o f  shuffling gait ,  s teps less th a n  3 inches. O c cas ion a l  s tu t t e r in g  type  

o f  b locking gait .  W a lk s  on toes— tu rn s  a ro u n d  very  slowly

T re m o r

(0 )  N o n e  d e tec tab le
(1)  Less th a n  1 inch o f  p e ak - to -p eak  t r e m o r  m o v em en t  observed  in l im bs or 

h ea d  a t  res t  o r  in e i th e r  h a n d  w hile  w alk ing  o r  d u r in g  finger to  nose tes ting
(2 )  M a x im u m  t r e m o r  envelope fails to  exceed  4 inches. T re m o r  is severe b u t  

no t c o n s ta n t  an d  pa t ien t  re ta in s  som e contro l  o f  h and s
(3 )  T re m o r  envelope exceeds 4 inches. T r e m o r  is c o n s ta n t  a n d  severe. P a t ie n t  

c a n n o t  g e t  free o f  t r e m o r  w hile  aw ake .  W r i t in g  a n d  feeding a r e  im possib le

1 A c tiva tion  phenom enon  is an  increase  in rig id ity  in involved lim b evoked by v o lu n ta ry  m ovem ent 
o f  c o n tra la te ra l lim b.

2 N eg ativ e  rig id ity  ind ica tes  th a t  th e  p a tie n t a id s  passive m ovem en ts p e rfo rm ed  by  th e  observer, to 
a  g re a te r  o r lesser ex ten t. Positive rig id ity  im plies in v o lu n ta ry  re s istan ce  asso c ia ted  w ith increased  
tone.
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Facies

(0)  N o rm a l .  Full a n im a t io n .  N o  s ta re
(1)  D e tec tab le  im m obili ty .  M o u th  rem ains  closed. B eginning fea tu re s  o f  a n x i

e ty  a n d  depression
(2)  M o d e ra te  im m obili ty .  E m otion  b re ak s  th ro u g h  a t  m a rk ed ly  increased  

th resho ld .  L ips p a r te d  som e o f  th e  t im e.  M o d e r a te  a p p e a ra n c e  o f  anx ie ty  
o r  depression, d roo ling  m a y  be p resen t

(3)  F rozen  facies. M o u th  open 1 / 4  inch o r  m ore. D roo ling  m a y  be severe

S e b o rrh o e a

(0) N o n e
(1)  Increased  pe rsp ira t ion .  S ecre t ion  rem a in in g  thin
(2)  O bv ious  oil iness p resen t.  S ec re t io n  m u c h  th icker
(3)  M a r k e d  sebo rrh oea ,  en t i re  face  a n d  h e ad  covered  by th ick  secre tion

S p eech

(0) L oud ,  c lea r ,  reso nan t ,  easily  unders to od
(1)  B eginning o f  hoarseness  w ith  loss o f  inflection a n d  resonance .  G o od  volum e 

a n d  still easily  unders to od
(2)  M o d e ra te  hoarseness  an d  w eakness.  C o n s ta n t  m ono tone ,  unvaried  pitch. 

B eginn ing  o f  d y sa r th r ia ,  hes i tancy ,  s tu t te r in g ,  difficult to  u n d e rs ta n d
(3)  M a r k e d  hoarseness  a n d  w eakness.  V ery  difficult to  h ea r  a n d  u n d e rs ta n d

S e lf -ca re

(0)  N o  im p a irm e n t
(1)  S ti ll  p rovides full se lf-ca re  b u t  r a te  o f  d ress ing  defin ite ly  im p a ired
(2 )  R eq u ire s  he lp  in c e r ta in  c r i t ica l  a re a s ,  such  as  tu rn in g  in bed, r ising  from  

c h a ir s  e tc. V ery  slow in p e r fo rm in g  m ost activ it ies ,  bu t  m a n a g e s  by tak in g  
m o re  t im e

(3)  C o n t in u o u s ly  d isab led . U n a b le  to  d ress ,  feed o r  w alk  a lone

Appendix 3: Hoehn and Yahr’s (1967) Staging for Parkinson’s Disease

S ta g e  I

U n ila te ra l  involvem ent,  u sua l ly  m in im a l  o r  no fun c t ion a l  im p a i rm e n t  

S ta g e  / /

B ila tera l  o r  m id-l ine  involvem ent,  w ith ou t  im p a irm e n t  o f  ba lance
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S ta g e  III

Firs t  signs o f  im pa ired  r igh t ing  reflexes; eviden t in u ns tead in ess  as the  p a 
tien t  tu rn s  o r  d e m o n s t ra te d  w hen  he is p ushed  f rom  s ta n d in g  eq u i l ib r iu m  
w ith  feet to g e th e r  a n d  eyes closed. F u n c t ion a l ly  so m e w h a t  re s tr ic ted ,  bu t  
m a y  be a b le  to  work, d epen d in g  on n a tu r e  o f  em p lo y m en t .  C a p a b le  o f  in 
d ep e n d e n t  living, w ith  m ild  to  m o d e ra te  overall  d isab il i ty

S ta g e  IV

Fully  developed, severely d isab ling  disease. C a n  s ta n d  a n d  w a lk  u na ided ,  
b u t  is m a rk e d ly  in cap a c i ta ted

S ta g e  V

C onfined  to  w hee lch a ir  or bed w i th o u t  ass is tance
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T h e  purpose  o f  th is  c h a p te r  is to  overview, in an  evo lu t iona ry  co n tex t ,  a p 
p roach es  to  ou tco m e  analys is  in clin ical can ce r .  A  ‘sn a p s h o t ’ overview o f  can ce r  
o u tco m e  ana lys is  tech n iq ues  fails to  ta k e  in to  a cc o u n t  th e  en o rm o u s  evolution 
bo th  in th e  t r e a tm e n t  o f  th e  m ed ica l  a sp ec ts  o f  m a l ig n a n t  disease , a n d  in the  
social, econom ic  a n d  e th ica l  g ro w th  o f  th e  co m m u n it ie s  in w hich  these  adv ances  
a r e  ta k in g  p lace. T h e re  has been a n  explosion in c an ce r  th e r a p y  over the  past  
h a l f -cen tu ry ,  b ased  on su b s tan t ia l  a m o u n ts  o f  p rogress  a n d  prom ise . O u r  initial 
a t t e m p t s  to  a t t a c k  th e  d isease  w ere  re w a rd ed  by ev idence  th a t  we could  c h a n g e  
tu m o u rs .  W e  could  m a k e  th e m  shr ink .  W e  could  ch a n g e  th e i r  g ro w th  rates.  
O ccas io na l ly  we w ere ab le  to  m a k e  th e m  go aw ay .  M o re  recen t ly  th e  cha llenge  
h as  been to  convert  these  ob serva tions  rep re sen ting  a  ch a n g e  in th e  n a tu ra l  his
to ry  o f  a  tu m o u r  in to  ev idence  o f  e i th e r  rem iss ion  o r  cure.  H a d  th e  goal o f  cu re  
no t been  so difficult to  achieve, th e  c u r r e n t  evolution  to  a focus increas ing ly  on 
q ua l i ty  o f  ou tco m e  w ould  be less in tense. T h u s ,  if  a t  the  end  o f  th is  d iscourse
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th e  r e a d e r  has  som e sense no t only o f  te ch n iq u e  b u t  o f  d irec tion ,  th e  a u th o r s ’ 
goal will have been achieved.

A Point of Departure

T h is  overview o f  o u tco m es  an d  ana lys is  in c a n c e r  will focus on th e  clinical 
tr ia l .  W e  do  so because  th e ra p ie s  a re  gene ra l ly  e x t r a p o la te d  in to  th e  co m m u n ity  
from  clinical t r ia ls  co n d u c te d  e i the r  in a single  c e n tre  or by m u l t i - in s t i tu t io na l  
g roups .  I t  is o f  course  essen tia l  in m a k in g  th is  th e r a p e u t ic  ex tra p o la t io n  to  keep 
in m in d  th a t  pa t ie n ts  seen in th e  c o m m u n i ty  m a y  be socially  an d  biologically 
d if fe ren t  f rom  those  hav ing  th e  sa m e  ‘d isease ’ t r e a te d  in th e  tr ia l  ( H u n te r  et al.,  
1987). T r e a tm e n ts  m oved  in to  th e  c o m m u n i ty  f rom  e x p e r im en ta l  se t t ings  a re  
f r eq uen tly  modified in d ru g  dosage,  toxicity  a t t e n u a t io n  an d  in ch a rac te r i s t ic s  
o f  follow-up, all o f  w hich  m a y  a l te r  th e  expec ted  th e r a p e u t ic  ou tcom e . T h e re  are  
few sys tem a t ic  s tud ies  o f  th is  techno logy  t r an s fe r ,  b u t  such  th a t  a r e  ava ilab le  
sug ges t  t h a t  d ifferences a re  co ns ide rab ly  g re a te r  th a n  in itia lly  an t ic ip a ted .

W h ile  t r e a tm e n t  s tud ies  for c a n c e r  can  be t r a c e d  b ack  to  th e  an c ie n t  E g yp 
t ians ,  th e  m od e rn  clin ical t r ia ls  ap p ro a c h  b egan  in th e  la te  1940s a n d  early  
1950s w ith  th e  w ork  o f  F a rb e r  et a l .  (1 94 8 )  in th e  t r e a tm e n t  o f  a c u te  lym 
p h o b las t ic  le u k ae m ia  o f  ch ildhood . F ro m  th e  in it ia l  obse rva t ion  th a t  fo la te  was 
an  essen tia l  co - fac to r  in th e  m e tab o l i sm  o f  leu k ae m ia  cells c a m e  th e  first c lin
ical t r ia ls  o f  a fo la te  an ta go n is t .  P a r t ia l  rem iss ions  w ere  read i ly  o b ta in ed ,  very 
occas iona lly  las ting  several m o n th s .  T h e re  followed a  ser ies o f  c lin ica l tr ia ls ,  
over tw o decades ,  each  bu ild ing  on th e  success o f  the  an te c e d e n t  tr ia l  by a sk 
ing a n  a d d i t io na l  b iological ques t ion  b ased  on p rio r  observa tion .  T h u s  w hen 
a  n u m b e r  o f  m edic ines  in add it ion  to  the  an tifo les  w ere  found  to  be ab le  to 
indu ce  t r a n s ie n t  rem iss ion , t r ia ls  inves tiga ting  th e  role o f  co m b in a t io n  th e rap y  
w ere  in i t ia ted  (H e n d e rso n ,  1967). In  so do ing  occas iona l t r a n s ie n t  rem issions, 
followed by m a r ro w  a n d  p e r ip he ra l  blood re lapse , w ere  conver ted  in to  longer 
te r m  rem iss ions w here  p r inc ipa l sites o f  fa i lu re  b eg an  to  inc lude  seques te red  
sites w ith in  th e  c en tra l  nervous sys tem  (E v ans  et a l . ,  1970). T h e  nex t c lin
ical t r ia ls  add re s sed  th is  p ro b lem  w ith  vary in g  co m b in a t io n s  o f  h ig h e r  dose 
c h e m o th e ra p y ,  in t ra th e c a l  a d m in is t r a t io n  an d  r a d io th e ra p y  (M e d ic a l  R esea rch  
C ouncil ,  1973). T h e  resu l ts  o f  th ese  s tud ies  w ere  th a t  th e  C N S  re lapse  ra te  
fell f ro m  3 0 - 4 0  pe r  c e n t  to  5 - 1 0  pe r  cen t ,  w ith  a p a t t e rn  o f  r e c u r re n c e  sh if t
ing ag a in ,  th is  t im e  to  de layed  m a r ro w  re lapse , o th e r  seq ues te red  sites such as 
th e  testes,  a n d  the  d ev e lo pm en t o f  se co nd ary  neoplas ia .  T o  ad d ress  these  bio
logical issues fu r th e r  t r ia ls  a sked  ques t ion s  a b o u t  d u ra t io n  o f  th e r a p y ,  th e  role 
o f  m a r ro w  t r a n sp la n ta t io n  an d  even m o re  rad ica l  r a d io th e r a p e u t ic  app roach es .  
M e an w h ile  tw o -y e a r  survivals h a d  gone  f rom  10 per c e n t  in 1956 to  m o re  th an  
80  per c e n t  in 1976.

A s a m ean s  o f  ev a lu a t in g  th is  d a ta  th e  ran d o m iz e d  clin ica l  t r ia ls  process 
evolved over tw en ty  y ears  in a n  a t t e m p t  to  e n su re  c o m p a ra b i l i ty  o f  pa tien ts ,
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consistency o f  pa t ien t  eva lu a t ion  a n d  re l iab i l i ty  a n d  valid ity  o f  th e  m a th e m a t ic a l  
analysis o f  th e  d a ta .  In overviewing these  t r ia ls  a n d  s im ila r  s tud ies  lead ing  to  th e  
evolution o f  c u ra t iv e  th e ra p ie s  for H o d g k in ’s D isease  (C ane l los ,  1973; S lay ton ,  
1984), ch o r io c a rc in o m a  a n d  te s t icu la r  tu m o u rs  (G a rn ic k ,  1985), it is essentia l 
to be aw are  th a t  th e i r  success owes to  th e  fo r tu i tou s  c o n cu rren ce  o f  a n u m b e r  
of biological a n d  s ta t is t ica l  conditions:

1. E a ch  new th e ra p y  app lied  h a d  a n  in d e p e n d e n t  a n d  su bs tan t iv e  a n t i tu m o u r  
effect.

2. T h e  t im e  to  th e  observa tion  o f  th e  t r e a tm e n t  effect a n d  t r e a tm e n t  fa i lu re  
was short.

3. T re a tm e n t  fa i lu re  led to  d e a th  in a sho r t  time.
4. E a c h  s tep  in th e  evolution  o f  th e r a p y  led to  s ignificant new biological o bse r

vations a b o u t  th e  n a tu ra l  h is to ry  o f  th e  disease, w hich  w ere d irec tly  a m e n a b le  
to  a  new th e ra p e u t i c  app ro ac h .

5. T h e  overall t r e a tm e n t  course  w as shor t ,  m a k in g  it a c c ep tab le  to  use an  a cu te  
d isease  m odel for t r e a tm e n t  p lanning .

6. A t  m os t s teps a long  th e  rou te ,  survival d ifferences w ere  con siderab le ,  and  
w here  th ey  w ere  not, th e  ch a n g e  in th e  n a tu ra l  h is to ry  o f  d isease  m a d e  c lea r  
th e ra p e u t ic  t r ia ls  possible.

In c a n ce r  th e r a p y  o u r  d r a m a t i c  successes a r e  few. F or  th e  m o s t  p a r t  we a re  
faced w ith  co m m o n  diseases,  individual the rap ie s  o f  m a rg in a l  effectiveness and  
expected  im p ro v em en ts  fro m  new the rap ie s  w hich  a r e  so sm all t h a t  we a re  
forced to  use la rg e r  clinical t r ia l  des igns  in o rd e r  to  have  th e  pow er to  de tec t  
with  confidence such sm all im p ro v em en ts  as m a y  be presen t.  It is in this  se t t ing  
th a t  a  refocusing  o f  o u r  e nd po in ts  becom es cri t ica l .  F u r th e r ,  o u r  biological 
u n d e rs ta n d in g  o f  th e  d isease  has to  sh ift  f rom  th a t  o f  an  a cu te  illness model,  to 
a m ore  a p p ro p r ia te  ch ron ic  fo rm u la t io n  o f  th e  disease.

In t r in s ic  to  the  a c u te  leu k a e m ia  p a ra d ig m  is th e  observa tion  th a t  th e  n a tu ra l  
his tory  o f  th is  d isease  is short .  L ike  a m y o ca rd ia l  in fa rc t ion ,  th e  clin ical ou tco m e  
o f  th e  d isease  a n d  its t r e a tm e n t  is e i th e r  survival o r  d e a th .  T h e  o u tc o m e  is 
d e te rm in ed  in hours ,  d ays  o r  sh o r t  weeks. In such  a  se t t in g  it is a p p ro p r ia te  
to  set as ide  b ro a d e r  h u m a n  issues such  as econom ics, social in te rac t io n ,  the  
fam ily  a n d  psychological s ta te .  H ow ever ,  for th e  m os t p a r t  c a n c e r  is a ch ron ic  
disease in w hich th e re  a r e  rem iss ions a n d  ex ace rb a t ion s ,  to  a g r e a t e r  o r  lesser 
ex ten t a m e n a b le  to  th e rap y .  T h e  n a tu ra l  h is to ry  o f  th e  ch ro n ic  can c e rs  ranges  
from  six m o n th s  for aggress ive  sm all  cell c a rc in o m a s  o f  th e  lung to  ten  to  
tw en ty  y e a rs  for som e b re a s t  can c e rs  an d  indo len t ly m p ho m as .  In th is  se t t ing  
the  fu n d a m e n ta l  a s su m p tio n s  o f  th e  a c u te  c a re  model ,  nam e ly  th a t  th e  m edica l 
aspects  o f  th e  d isease  a re  p a r a m o u n t  for sh o r t - t e rm  th e ra p y ,  a re  no  longer 
tenable .  W h e re a s  in an a c u te  d isease  se t t ing  p a t ien t  an d  physic ian  goals  o f  
th e rap y  a r e  likely to  be th e  sam e ,  w hen  th e  d isease  is bo th  ch ron ic  an d  possibly
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incurab le ,  th e r a p e u t ic  in d ica to rs  o f  success for th e  physic ian  an d  th e  pa t ien t  
m a y  differ. T h e  physic ian  is in te res ted  in objec t ive  m easu re s  o f  tu m o u r  response, 
a s  p red ic to rs  o f  long - te rm  survival. T h e  p a t ie n t  is co nce rn ed  w ith  a  G e s ta l t  
rep re sen tin g  qu a l i ty  o f  life in th e  co n te x t  o f  l im ited  survival. T h e  c u r r e n t  in te res t  
in 'q u a l i ty  o f  life’ as  an  o u tco m e  m e asu re  in c a n c e r  tr ia ls  seeks to  b r id ge  the  
g a p  be tw een  th e  ph y sic ian -sc ien t is t  w ith  his m o re  ob jec t ive  view o f  ou tcom es ,  
a n d  th e  pa t ien t  w ith  his ‘unscien tif ic’ persona l po in t  o f  view (S ch ipp e r ,  1983). 
T h e  in te res t  is a lso  s t im u la te d  by eco no m ic  con ce rns  re la t in g  to  the  im m en se  
cost o f  c u r r e n t  c a n c e r  th e rap ies ;  e th ica l  co ncerns  a b o u t  l im iting  th e ra p y  in the  
face  o f  a  la rge  a r r a y  o f  m in im a lly  effective t r e a tm e n ts ;  a n d  social a n d  legal 
concerns  a b o u t  th e  ch a n g in g  re la t ion sh ip  be tw een  p a t ien t  a n d  physic ian  in the  
h ea l th  c a re  sch em e  (B row n, 1987; P e a r lm a n  a n d  Jo n sen ,  1985; A ro ra  et a l. ,  
1986; T h o m a s m a ,  1986; E d lu n d  an d  T an c red i ,  1985). T h u s  w h a t  follows is an 
overview o f  c u r r e n t  s t a n d a rd  o u tco m e  m easu re s  a n d  a m o re  c r i t ica l  review o f  
th e  em e rg in g  q ua l i ty  o f  life m ethodo log ies  in o rd e r  t h a t  th e  r e a d e r  m a y  find 
som e ass is tance  in des ign ing  an d  c a r ry in g  o u t  c a n c e r  c lin ical tr ia ls ,  in te rp re t in g  
o th e r  c lin ica l tr ia ls ,  a n d  e x tr a p o la t in g  f rom  these  t r ia ls  to  p a t i e n t  c a re  in the  
co m m u n ity .

Contemporary Outcome Measures: Phase I, Phase II and Phase III Trials

T h e  assessm en t o f  p a t ie n t  o u tc o m e  in c a n c e r  t r e a tm e n t  has focused on tu m o u r  
response , d isease-f ree  in terval ,  p a t ien t  survival a n d  toxicity . E a c h  o f  these  m e a 
sures  has  been inves tiga ted  using  one o r  m o re  o f  th e  following d if fe ren t  types 
o f  studies.

P h a se  I s tud ies  d e te rm in e  th e  re la t ion sh ip  be tw een  a c u te  tox ic  effects and  
in tens i ty  o f  t r e a tm e n t .  N e w  m edic ines  a r e  developed in th e  la b o ra to ry  based  on 
b iochem ica l  princip les  a n d  a r e  te s ted  on a n im a ls  to  d e te rm in e  th e i r  a n t i tu m o u r  
effectiveness an d  toxicity . A usua l s t a r t in g  dose for h u m a n  s tud ies  is based  on 
o ne - ten th  o f  th e  L D io  ( th e  dose  w hich  kills 10 pe r  c en t  o f  a n im a ls  t r e a te d )  
in th e  m o u se  ( H o m a n ,  1972). P a t ie n ts  used  in these  s tud ies  h ave  u sua l ly  been 
extensively  p re - t rea ted ,  w hich  m a y  p re ju d ice  a s sessm en t  o f  tu m o u r  response, 
hence  th e  pu rp ose  o f  these  s tud ies  is no t to  d e te rm in e  a n t i tu m o u r  effectiveness 
bu t  to  d e te rm in e  only  th e  tox ic ity  o f  th e  t r e a tm e n t .  Doses a r e  e sca la ted  in 
consecu tive  sets o f  pa t ien ts ,  o f ten  using  a  modified  F ibo nacc i  ser ies ( C a r t e r  et  
al. ,  1977),  unti l  a  m a x im a l ly  to le ra ted  t r e a tm e n t  in tens i ty  is d e te rm in ed .  S ince  
tox ic ity  is th e  issue in P h a se  I tr ia ls ,  th e  body  sy s tem s w hich  a r e  a n t ic ip a te d  
to  be th e  ta rg e t  o f  th e  toxic effects should  be c o m p e te n t  in all p a t ien ts  en te red  
in to  th e  tr ial.

P h ase  II stud ies  a t t e m p t  to  iden tify  th e  t u m o u r  types  w h ich  respo nd  to  a 
specific t r e a tm e n t .  T h e  o u tc o m e  m e asu re  in th is  c ase  is th e  ex te n t  o f  tu m o u r  
sh r in k a g e  observed. S in ce  an y  ch a n g e  in tu m o u r  size is d e p e n d e n t  on th e  m e a 
su re m e n t  te ch n iq u e  a n d  its assoc ia te d  h u m a n  e rro r ,  c r i te r ia  for t u m o u r  response
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need to  be rigidly defined. F u r th e r  in fo rm a t io n  on toxicity  m ay  be o b ta in ed  in 
P h ase  II t r ia ls  a n d  re la ted  to  t u m o u r  response.

O f ten  pa t ie n ts  en te re d  in to  P h ase  II t r ia ls  have  been p re - t rea ted  because  
o f  th e  e th ica l  p ro b lem  o f  w ith ho ld in g  th e  best  ex is ting  t r e a tm e n t .  F or  c e r 
ta in  types  o f  ad v an ced  d isease  th e r e  is no know n t r e a tm e n t  w hich  prolongs 
survival a n d  in these  cases  p a t ie n ts  w ho  have received no previous th e ra p y  
m ay  be used. P re - t r e a tm e n t  bu ilds  res is tance  a n d  th e re fo re  such tr ia ls  will be 
b iased  a g a in s t  finding new t r e a tm e n ts  to  be effective ( C a r t e r  an d  S e law ay , 
1977). C o n seq u e n tly  these  tr ia ls  m u s t  look for a  sm all  p e rcen tag e  o f  re sponders  
a n d  have  sufficient n u m b e r s  for pow er a d e q u a te  to  d e te c t  such sm all  response  
ra tes .

A  tw o -s tag e  m e th o d  o f  d e te rm in in g  response  ra te  w as  su gges ted  by G e h a n  
(1 9 61 )  b ased  on th e  b inom ia l  d is tr ib u t ion .  A n  a n t ic ip a te d  response  r a te  is se
lected  an d  the  n u m b e r  o f  p a t ien ts  t h a t  shou ld  p ro d u ce  one  response  w ith  no less 
th an  95 per cen t p robab i l i ty  is d e te rm in ed .  For ex am p le ,  if  the  t ru e  response  
r a te  is 10 pe r  cen t,  then  29 pa t ie n ts  shou ld  p ro du ce  a t  leas t  one  re sp o n d e r  on 
no less th a n  95 per  c en t  o f  occasions. I f  th e  first 29 pa t ie n ts  do  not show  a re 
sponse th e  tr ia l  is a b a n d o n e d .  I f  a  response  is o b ta in ed  by the  t im e  29 p a t ien ts  
have  been t r e a ted ,  th en  ad d it io n a l  p a t ie n ts  m u s t  be t r e a te d  to  ob ta in  a  precise  
e s t im a te  o f  th e  ac tu a l  response rate .

N e w  th e ra p ie s  a r e  no t likely to  be equa lly  effective in th e  t r e a tm e n t  o f  d if 
fe ren t h is tological tu m o u r  types a n d  th e re fo re  each  type  should  be assessed 
sep a ra te ly  for its response  to  a  new  th e rap y .  As bo th  p re - t r e a tm e n t  a n d  tu m o u r  
type  will inf luence response  ra te ,  p a t ien ts  shou ld  be s tra ti f ied  by bo th  v ariab les  
w hen assessing  response  to  th e  new  drug .

P h ase  III  s tud ies  a r e  usual ly  c o m p a ra t iv e  in t h a t  they  d e te rm in e  th e  effective
ness o f  a specific t r e a tm e n t  in re la t ion  to  e i th e r  th e  n a tu ra l  h is to ry  o f  th e  d isease  
o r  s t a n d a rd  th e rap y .  T h e  usual o u tco m e  m e asu re s  a r e  d isease-f ree  in terval  and  
survival,  b u t  toxicity  a n d  tu m o u r  response  m a y  be reassessed  (F ig u re  1).

T h re e  d if fe ren t types  o f  con tro l  g ro u p  can  be used in a  P h ase  II I  tr ia l ,  b u t  
no t all a r e  equa lly  useful. T h e  d u ra t io n  o f  a tr ia l  m a y  be g re a t ly  redu ced  by 
using h is to r ica l  con tro ls ,  t h a t  is, p a t ien ts  hav ing  th e  s a m e  d isease  w ho  w ere  
t r e a te d  p rio r  to  th e  d eve lop m en t  o f  th e  th e r a p y  to  be tes ted . U n fo r tu n a te ly  
such  a  design  is open to  b iases no m a t t e r  how ca re fu l  o ne  is to  avoid them . 
P a t ie n ts  in th e  co n tro l  g ro u p  w ere  no t t r e a te d  a t  th e  s a m e  t im e  as p a t ien ts  in 
th e  new  t r e a tm e n t  g rou p ,  a n d  aspec ts  o f  th e i r  th e ra p y  o th e r  th a n  th e  one  o f  
in te res t  m a y  have  been d ifferent .  Even th o u g h  th e  sa m e  selection c r i te r ia  m ay  
have  been app lied  th e r e  m a y  be sub t le  d ifferences in pa t ien t  selection w hich  go 
un recogn ized .  D ifferen t physic ians en te r in g  p a t ien ts  into the  tr ia l m ay  well have 
in te rp re ted  an d  app lied  the  selection c r i te r ia  in a  d if fe ren t m a n n e r .  T h e  only 
w ay  to  be  su re  th a t  pa t ie n ts  in th e  t r e a tm e n t  a n d  contro l  g ro up s  a re  equ iva len t 
is to  ass ign  th em  ra n d o m ly  to  th e i r  g ro u p  a f te r  selection. R a n d o m  ass ig n m en t  
does no t a ssu re  t h a t  th e  g ro up s  a r e  exac t ly  equa l  in all o th e r  respects  excep t
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Months

Figure 1. A typical Phase I I I  clinical trial result. By convention the presentation is a 
proportion of patients surviving (or disease-free), plotted logarithmically against time. A 
straight line implies constant risk of recurrence. N ote tha t the curves are monotonically

decreasing

th e  t r e a tm e n t  d ifference  o f  in te res t ,  b u t  does allow th e  specification  o f  an  exac t  
p rob ab i l i ty  o f  th e m  show ing  o u tc o m e  d ifferences by c h a n c e  alone.

U sua l ly  th e  co n tro l  g ro u p  in a ran d o m iz ed  s tu dy  receives th e  previous m ost 
effective t r e a tm e n t  b u t  occas iona lly  a case  can  be m a d e  for  a ‘no t r e a tm e n t ’ a rm .  
I f  a  d isease  is un ifo rm ly  a n d  rap id ly  fa ta l  regard less  o f  any  know n t r e a tm e n t  
then  it  is obviously e th ica l  to  use  a ‘no  t r e a tm e n t ’ a r m  in th e  t r ia l .  H ow ever,  
th e re  is a  n a tu ra l  r e lu c ta n ce  to  do  n o th ing ,  even w hen  t r e a tm e n t  is toxic, w hich  
m ea n s  th a t  very few ra n d o m ized  s tud ies  have ‘no t r e a tm e n t ’ a rm s .

P hase  I a n d  II s tud ies  an sw er  na rro w ly  focused ques t io ns  d ea l in g  w ith  s ep a 
ra te  a sp ec ts  o f  p a t i e n ts ’ response  to  th e ra p y ,  w h e re a s  P h a se  I I I  s tud ies  a n sw er  
q uest ions  re la ted  to  th e i r  overa l l  response. T h u s  it is in th e  co n tex t  o f  P h a se  III  
t r ia ls  t h a t  q u a l i ty  o f  life a s sessm en t  is m o s t  re levan t.  S u c h  assessm en ts  h ave  the  
po ten t ia l  to  d e te rm in e  the  u ti l i ty  o f  th e  trade-o ffs  be tw een  th e  rela tive ly  long
te rm  toxic  effects o f  t r e a tm e n t  a n d  th e  d u ra t io n  o f  survival,  th a t  is, be tw een  
q u a l i ty  a n d  q u a n t i ty  o f  survival.

T h e re  a r e  several im p o r ta n t  con s id e ra t io ns  in th e  o rg an iza t io n  o f  a typica l 
P h ase  I I I  c linical tr ial:
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1. P atien t Se lec t ion .  T h e  type  o f  p a t ie n t  e ligible for a p a r t ic u la r  tr ia l  m u s t  be 
c lea r ly  defined in as m u ch  de ta i l  as possible. I f  th e re  a re  know n prognostic  
fac to rs  w hich  inf luence th e  co u rse  o f  th e  d isease  a n d  its t r e a tm e n t  then  these  
m u s t  be assessed in each  p a t ie n t  selected.

2. T rea tm en t P ro to co l .  A n  e x ac t  p rescr ip t ion  for the  co u rse  o f  t r e a tm e n t  in 
all o f  th e  a rm s  o f  th e  tr ia l  m u s t  be defined an d  all d ifferences except the  
sa l ien t  one  should  be e l im ina ted .  P ro ce d u re s  to  be a d o p te d  in the  case  o f  
toxic  episodes m u s t  be o u tl ined  an d  ca re  tak en  to  ap p ly  th e m  eq ua l ly  in all 
t r e a tm e n t  g roups .

3. R a n d o m iza t io n .  T h is  is th e  p re fe rred  m e th o d  o f  t r e a tm e n t  a s s ig n m en t be
cau se  it is th e  only m e th o d  o f  a l low ing  for the  presence  o f  u nknow n fac tors  
w hich  inf luence th e  progress  a n d  o u tc o m e  o f  a  disease. I f  a n u m b e r  o f  p ro g 
nostic  fac to rs  a r e  know n a lre ad y ,  th e n  a s tra ti f ied  ran d o m iza t io n  should  be 
p e r fo rm ed  to  ensu re  th e i r  eq ua l  d is tr ib u t io n  over th e  t r e a tm e n t  g roups .

4. S a m p le  S iz e .  T h is  should  be ca lc u la ted  to  provide sufficient pow er to  d e 
tec t  a  specified d ifference  be tw een  t r e a tm e n t  g ro up s  on the  chosen  o u tco m e  
v a r iab le (s ) .  T h e  sm a lle r  th e  p red ic ted  t r e a tm e n t  differences, th e  la rg e r  the  
w i th in -g ro up  variab il i ty ,  an d  th e  la rg e r  th e  des ired  power, th e  la rg e r  will be 
th e  requ ired  sam p le  size. T ab le s  a r e  ava i lab le  for th e  d e te rm in a t io n  o f  s a m 
ple size (C oh en ,  1977) for a specified pow er provided th e  inves t ig a to r  can  
d e te rm in e  th e  effect size o f  in te res t .  Effect size is th e  d if ference  in m ean s  o f  
th e  o u tc o m e  v a r iab le  be tw een  two t r e a tm e n t  g roups  div ided by its p o p u la 
tion s t a n d a rd  devia t ion . W h e n  th e  la t te r  q u a n t i ty  is no t know n it is possible 
to  use a v e rage  effect sizes for a p a r t ic u la r  ty pe  o f  va r ia b le  w hich  w ere found 
fro m  reviews o f  s t a n d a rd  jo u rn a l  art ic les.

T h e se  clin ical t r ia l  fo rm a ts  focus on o u tco m e  m easu res  o r  endpo in ts  w hich 
a r e  considered  ob ject ive  in so fa r  as th ey  a r e  based  on ex te rn a l  o bserva tion  
o f  the  pa tien t .  H ow ever ,  th e re  a r e  a n u m b e r  o f  fac tors  w hich  m a y  in tro du ce  
co ns id e rab le  in ac c u rac y  in o u tco m e  m easu res .  W a r r  (1 9 8 4 )  has shown, not 
un expec ted ly ,  t h a t  physic ians  show g re a te r  e r ro r  in d e te rm in in g  tu m o u r  size 
th e  sm a lle r  th e  size o f  th e  tu m o u r .  A lso  th e  e s t im a tion  o f  tu m o u r  size from  
X -ra y  films d epen ds  upon  th e  se t t in g  o f  th e  X - ra y  m a c h in e  w hen th e  films w ere 
tak en .  Both these  types o f  e r ro r  can  lead to  in co r rec t  conclus ions t h a t  a tu m o u r  
is sh r ink ing ,  has  d is ap p ea re d ,  re m a in ed  the  sa m e  size o r  b ecom e la rg e r  w hen 
in fac t  o ne  o f  th e  o th e r  possibil it ies is correc t .

D isease-free  in te rva l is a lso  sub jec t  to  e r ro r  d ep en d in g  on how often  pa tien ts  
a r e  ch ecked  for r e c u r ren ce  a n d  upon  how closely a n d  exhaust ive ly  th ey  a re  
inves tiga ted . Even survival t im e  is sub jec t  to  e rro r .  Decisions m u s t  be m ad e  
re g a rd in g  th e  s ta r t in g  point for m easu r ing ;  w h e th e r  the  p a t ien t  w ho is now 
d e a d  w as deceased  a t  th e  t im e  th e  s tu dy  fo llow -up ended ; w h e th e r  a p a t i e n t ’s 
d a t a  shou ld  be inc luded  if d e a th  resu l ted  from  causes  o th e r  th a n  th e  d isease  or
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its t r e a tm e n t ;  w h a t  to  do  with those  p a t ien ts  w ho  w ere lost to  follow-up; an d  
th e  effect o f  l i fe-support  m easu res  on the  d u ra t io n  o f  survival.

In th e  end ,  th e  ca re fu l ly  des igned ,  w e ll-conducted  ra n d o m iz e d  tr ia l  m a y  p ro 
v ide  s ta t is t ica l  ev idence o f  an  o u tco m e  difference. H ow ever ,  th e  ev idence  is 
m a th e m a t ic a l .  It re m a in s  the  ob liga tion  o f  the  re sea rc h e r  to  a ssu re  t h a t  th e  
‘s ign if icance’ has biological an d  h u m a n  im po rtan ce .

An Introduction to the Quality of Life Concept

Q u a l i ty  o f  life is a ru b r ic  w hich unti l recen t ly  lacked  definition. It is a pa t ien t-  
c e n tred  concern  w hich has led to  a  new g en e ra t io n  o f  m o re  sub jective  m ea su re s  
focusing on pa t ien t  func t iona l  ou tcom e . T o  d a te  th e re  is no firm consensus  
a b o u t  th e  a b o u t  th e  m e an in g  o f  th e  te rm  (D e  H a e s  a n d  V an  K n ip pen berg ,  
1985; C a im a n ,  1984; C r ib b ,  1985; L an d e sm a n ,  1986; E d lu nd  an d  T an c red i ,  
1985; W a r r ,  1984). F u r th e r ,  th e  theo re t ica l  co n s t ru c t  w h ich  is u sua l ly  n ecessary  
to  th e  deve lop m en t  o f  a  useful te s t  o f  an y  form  is for th e  m os t p a r t  lacking, 
bo th  for tes t in s t ru m en ts  an d  for th e  clin ical t r ia ls  in w h ich  these  m ea su re s  a re  
employed .

T h e  long a rg u e d  d eb a te ;  m ed ic ine  as a r t  vs m ed ic ine  as science is r e p h ra sed  
in th e  c o n cep tu a l  evolution  o f  qu a l i ty  o f  life. I f  one  views m ed ic ine  as  app lied  
biology, q u a l i ty  o f  life is a  p a t ie n t-c e n tre d  final o u tc o m e  m ea su re ,  rep resen t in g  
o ne  e x t r e m e  o f  th e  app licab il i ty  o f  th e  Scien t if ic  M e th o d .  A t  th e  la b o ra to ry  
level, th e  physica l ch em is t  con d u c ts  ex p e r im en ts  in a se t t ing  th a t  is con tro l lab le  
a n d  rep ea tab le .  T h e  ten e ts  o f  th e  Scientif ic  M e th o d  ca n  be ach ieved  w ith  re la 
tively s t r a ig h t fo rw a rd  iden tif ica t ion  o f  s ign if ican t var iab les ,  firm co n tro l  o f  d e 
p e n d e n t  an d  ind ep en d e n t  variab les  a n d  co n s id e rab le  precision in m e a s u re m e n t .  
T h e  sc ien tis t  can  be th e  d isp ass io na te  observer.  A s  one  moves th ro u g h  single  
cell sy s tem s to  o rg an  sys tem s a n d  a n im a l  s tud ies  it is m ore  difficult to  iden t ify  
a n d  contro l  variab les .  T h e  m u l t i fa c to r ia l  n a tu r e  o f  th e  biological process m ak es  
c au se  an d  effect h a rd e r  to  re la te ,  an d  th is  difficulty is ref lected in b ro ad en ed  
c r i te r ia  fo r  s ta t is t ica l  in ference , a n d  less c e r t a in ty  in th e  a t t r ib u t io n  o f  cause . 
C o n te m p o ra ry  clinical t r ia ls  s t ra in  th e  Scien t if ic  M e th o d  to  its l im its  becau se  
o f  th e  co n s t ra in ts  w hich  derive  from  app ly in g  t r e a tm e n ts  to  a h e te rog eneo us  
g ro u p  o f  people  w ho in th e  free  living s t a te  a r e  no t bio logically  con tro llab le .  
T h e  a c c u ra c y  o f  o u r  m e a s u re m e n ts  is c o n s t ra in e d  by th e  l imits o f  invasive p ro 
cedures .  In a d d it ion ,  th e  H e ise n b e rg  U n c e r ta in ty  P rinc ip le  o f  physics,  th a t  th e  
m e a s u re m e n t  process itse lf  inf luences w h a t  is being m easu red ,  app lies  in c l in 
ical medic ine . A d iagnos tic  in te rven t ion  m a y  itself  a l te r  th e  cond it ions  o f  th e  
ex p er im en t .  T h e  best we have  been  ab le  to  do  to  sa t is fy  s t r ic t  scientific  c r i te r ia  
is to  seek ob jec t ive  m easu res  such as  survival,  d isease-f ree  survival a n d  tu m o u r  
response  as  endpo in ts  on w hich  to  base  o u r  e x p e r im en ta l  conclus ions.

In moving  to  a q u a l i ty  o f  life m e a s u re  po ten t ia l ly  one  ga ins  a  m a jo r  s t ren g th ;  
th is  m e a s u re  rep resen ts  th e  final co m m o n  p a th w a y  o f  all in te rven tions  im ping ing
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upon  th e  p a t ien t  w ho has cance r .  H ow ever,  to  a co n s id e rab le  ex ten t  it is su b 
jec t ive . T h e  observer,  n am e ly  th e  p a t ien t ,  is no t a d ispass io na te  th i rd  pa r ty .  As 
a final c o m m o n  p a th w a y  m e a s u re  o f  o u tc o m e  it c an  be p ro fou nd ly  inf luenced 
by a r a n g e  o f  fac to rs  no t  to  d a te  considered  in tr ia l  e n t ry  a n d  s tra ti f ica tion .  
F o r  ex am p le  p a t ie n t  qu a l i ty  o f  life m a y  be severely im p a ire d  by lack o f  social 
su p p o r t  ( W o r tm a n  an d  D u n k e l-S ch e i te r ,  1979). I f  a t  the  sa m e  t im e  as m a jo r  
a n t i c a n c e r  th e ra p y  is in i t ia ted ,  s ignificant social ass is tance  is p rovided, a p a 
t i e n t ’s q ua l i ty  o f  life m a y  im prove. T o  a t t r i b u te  this  im p ro v em e n t  to  th e  c an ce r  
th e r a p y  m ay  be m isleading.

W h ile  a u n ifo rm ly  accep ted  definit ion o f  q ua l i ty  o f  life has th u s  fa r  proved 
elusive, c e r ta in  im p o r ta n t  fac to rs  w hich  influence th e  definit ion have becom e 
clear:

1. W h o  defines q ua l i ty  o f  life? Physic ian -sc ien t is ts  a re  m ore  co m fo r ta b le  w hen 
m e a s u re m e n ts  o f  pa t ien t  ou tco m e  a re  m a d e  by d isp ass io na te  th i rd  parties.  
T hu s ,  f rom  th is  perspective, q u a l i ty  o f  life rep resen ts  som e a g g reg a t io n  o f  ex 
te rn a l ly  observab le  p a ra m e te r s  such  as  th e  ab il i ty  to  re tu rn  to  work, incom e, 
o r  physio logical m e a s u re m e n ts  such as P 0 2  o r  h aem oglob in .  T h e  social sci
en tis t  is m o re  in te res ted  in issues such  as  social in te rac t io n  a n d  psycho log
ical s ta te .  P a t i e n ts ’ defin it ions o f  qu a l i ty  o f  life te n d  to  be da ily -fun c t io n  
o r ien ta ted ,  a n d  w here  e lu c ida ted  reflect d ifferences be tw een  ex pec ta t io n  and  
ac h iev em en t ,  sa t is fac tion ,  hope, e tc. (P re sa n t ,  1984).

2. T h e  m ot iva t ion  o f  th e  observer  p ro fo un d ly  affec ts  th e  definit ion as  well. 
A n  econom is t  looking a t  q ua l i ty  o f  life focuses on issues o f  do l la r  cost  for 
q u a n tu m  o f  benefit. W il l i a m s ’ Q u a l i ty  O f  Life E q u iv a le n t  Y e a r  ( Q A L Y )  
re p resen ts  such  an  eco n o m e tr ic  model.

3. F o r  issues o f  life an d  d e a th ,  p a r t ic u la r ly  for the  u n b o rn  o r  th e  econom ica lly  
an d  m en ta l ly  d is a d v an tag ed ,  qu a l i ty  o f  life is o f ten  b lu r red  w ith  a n o th e r  
concep t ,  na m e ly  sa n c t i ty  o f  life. T h is  leads to  th e  a rg u m e n t  t h a t  unless a 
t r u e  in te llec tua l d iscussion o f  a lte rn a t iv e s  can  be provided, one m u s t  a ssum e  
th a t  th e  m a x im u m  qu a l i ty  o f  life is syn on ym o u s  w ith  m a x im u m  preservation  
o f  life (E d lu n d  an d  T a n c re d i ,  1985).

4. U n less  very  g r e a t  c a re  is tak en ,  th e  a m b ie n t  c u l tu ra l  se t t ing  will be  a  m a 
jo r  d e te r m in a n t  o f  q u a l i ty  o f  life. I f  q u a l i ty  o f  life is defined a g a in s t  som e 
abso lu te  e x te rn a l  s t a n d a rd  such  as n u m b e r  o f  h ours  w orked ,  a m o u n t  o f  m e d 
ication  tak en ,  or c u l tu re -d e p e n d e n t  popu la t ion  no rm s for psy cho m etr ic  tests, 
it  will no t be possible to  c o m p a re  th e rap ies  ac ross  cu l tu res ,  or even with in  
e th n ic  co m m u n it ie s  in a  given g eo g rap h ica l  a re a  (K le in m an ,  1986; S a r to r iu s ,  
1987).

5. A  fifth im p o r ta n t  p a r a m e te r  is th e  focus o f  eva lua tion .  O n e  m a y  view q ua l i ty  
o f  life n a r ro w ly  in te rm s  o f  an  indiv idual p a t ien t ,  o r  widely to  encom pass  
his im m e d ia te  fam ily, a n d  then  fu r th e r  in co n cen tr ic  c ircles to  tak e  accou n t  
th e  b ro a d e r  c o m m u n ity  (W a r e ,  1984). In a sense th e  focus on an  individual
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p a t i e n t  com es closest to  the  c o n te m p o ra ry  m ed ica l  specia lis t  po in t o f  view; 
th e  b ro a d  c o m m u n i ty  a p p ro a c h  is r a th e r  ak in  to  t r ad i t io n a l  pub lic  h ea l th  a p 
p roaches .  Im plic it  in this  d is t inc tion  is th e  im p o r ta n t  observa tion  th a t  sm all 
d ifferences a f fec ting  m a n y  p a t ien ts  m a y  no t  be o f  co n seq uen ce  in a p a t ien t-  
o r ie n ta te d  s tudy ,  w h ereas  th e  s a m e  sm all  d ifferences a g g re g a te d  across  a 
c o m m u n i ty  m a y  be v iewed as hav ing  g re a t  pub lic  h ea l th  significance. In o n 
cology this issue is c u r re n t ly  being d e b a te d  in s tud ies  ex am in in g  th e  va lue  
o f  p ro p h y lac t ic  o r  ‘a d ju v a n t ’ c h e m o th e ra p y  following p r im a ry  su rg e ry  for 
b re a s t  c a n ce r  (S im o n , 1987; C u z ick ,  S te w a rd  et a l . ,  1987a,b).

Contemporary Definition of Quality of Life

W h ile  no  consensus  has  em erg ed ,  it is re a son ab le  to  p ropose  som e p ra g m a t ic  
defin it ions o f  q u a l i ty  o f  life a g a in s t  w hich  c o n te m p o ra ry  m e asu re s  c an  be a s 
sessed a n d  the  em erg in g  co h o r t  o f  t r ia ls  e v a lu a ted .  T h e  po in t o f  d e p a r tu r e  for 
such a definit ion o f  q ua l i ty  is th e  s t a te m e n t  o f  th e  goa ls  o f  m ed ica l th e rapy .  
T h e  in ten t  o f  m ed ica l th e r a p y  in th is  m odel is to  re tu rn  th e  p a t ie n t  to  a day- 
to -day  func t iona l  s ta te  no d if fe ren t from  th a t  befo re  th e  onse t  o f  th e  disease. 
In  o th e r  words, f rom  a fun c t ion a l  point o f  view th e  goal is to  have  d a y - to -d a y  
living u n im p ed ed  by e i th e r  the  d isease  o r  its t r e a tm e n t .  U sing  such  a model,  
th e  p a t i e n t  serves as  his o r  he r  own in te rna l  con tro l ,  th u s  c i r cu m v en t in g  c o n 
cerns  a b o u t  t r a n s c u l tu ra l  an d  in t ra -c u l tu r a l  n o rm s  for  q u a l i ty  o f  life o u tcom e. 
A n  im p o r ta n t  co ro l la ry  follows. I f  pa t ie n ts  serve as th e i r  ow n in te rn a l  c o n 
trols, c h a n g e  in qu a l i ty  o f  life o u tco m e  over t im e  is m o re  im p o r ta n t  th a n  initial 
score o r  specific score a t  a  given t im e .  H ow ever ,  va l id a t ion  s tud ies  o f  th is  type  
o f  tool have  confirm ed  th a t  pa t ien t  g roups  s tra ti f ied  for ex ten t  o f  d isease  and  
o th e r  recogn ized  p rognos t ic  p a ra m e te r s  have  m e a s u ra b ly  d if fe ren t q u a l i ty  o f  
life scores.

T h e  q ua l i ty  o f  life co n s t ru c t  w hich  e m erges  fro m  th e  c o n te m p o ra ry  l i te r a tu re  
is fu n c t io n -o r ien ta ted .  A s  such  it seem s c ro s s -cu l tu ra l ly  valid ,  th o u g h  co n f i rm a
tory  s tud ies  a r e  in th e i r  in fancy . T h e  co n s t ru c t  inc ludes four  c o m p o n e n t  parts :

i. physical a n d  o ccup a t ion a l  funct ion ;
ii. psychological s ta te ;

iii. social in te rac t ion ;
iv. so m a t ic  sensation .

Physica l an d  occu p a t io n a l  func t ion  refers  to  m easu res  o f  da ily  activity .  In
qu ir ies  a b o u t  th e  ab il i ty  to  c a r ry  on w ith  o n e ’s daily  activ it ies  do  no t d is t in 
guish  be tw een  housew ork  ac tiv it ies  an d  w orkfo rce  activ it ies  req u ir ing  s im ila r  
effort,  c o n cen t ra t io n  a n d  e x p e n d i tu re  o f  energy .  In des ign ing  such in s t ru m e n ts  
efforts  have  been m a d e  to  avoid th e  ‘c a p p in g ’ ph en o m en o n .  M a n y  physica l and  
o ccu p a t io na l  funct ion  m easu re s  a re  des igned  for use in reh ab i l i ta t io n  se t t ings
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w ith  p a r t ic u la r  focus on d issecting  th e  low er a n d  m id ra n g e  o f  fu nc t io na l  a b i l 
ity. T h u s  p a t ien ts  w hose  func t ion  is good a re  no t a c c u ra te ly  d is c r im in a te d  from  
e ach  o th e r  by m a n y  o f  these  m easu re s  ( K a tz  an d  A rp o m , 1976; S c h ip p e r  et a l. ,  
1984).

F o r  the  purposes  o f  qu a l i ty  o f  life s tudies ,  psychological s ta te  inc ludes issues 
such  as anx ie ty ,  depression , a n g e r  a n d  fear .  A s  in a n y  tes t  w h ich  is des igned  to  
provide an  overview, th e r e  a r e  sacrifices in d e p th  a n d  de ta i l  o f  analys is .  T h u s  th e  
psychological func t ion  m easu re s  in q u a l i ty  o f  life tes ts  a r e  b r ie f  a n d  m a y  serve 
to  d ra w  a t ten t io n  to  m a jo r  psycholog ical  d isab i l i ty  b u t  a re  no t  in them selves 
a d e q u a te  to  m a k e  a  specific diagnosis .

Socia l  in te rac t io n  reflects th e  p a t i e n t ’s ab i l i ty  to  m a in ta in  useful social c o n 
ta c t  w ith  fam ily ,  f r iends, a n d  w ork  an d  c o m m u n ity  colleagues. It is the  c em e n t  
o f  c o m m u n i ty  s t ru c tu re .  W h e n  som e  ea r ly  d a t a  sugges ted  to o u r  g ro u p  th a t  
social in te rac t io n  m ig h t  be th e  m ost pow erful c o n t r ib u to r  to  q ua l i ty  o f  life o u t 
com e, we w ere  so m ew h a t  su rp rised .  W e  should  no t have  been. O u r  na ivety  
w as best  s u m m a r iz e d  by one  c o r re sp o n d en t  w ho  rem in d ed  us t h a t  so l i ta ry  co n 
f inem en t  a n d  sensory  depr iva t ion  have  been widely  used ,  pow erfu l  tools in th e  
h a n d s  o f  ‘co r re c t io n a l’ agenc ies  for h u n d re d s  o f  years .

S o m a t ic  sensa tion  refers  to  pain , nau sea ,  vom iting ,  an d  o th e r  physica l sensa 
tions w hich  one a ssu m es  im p ing e  on a  p a t i e n t ’s ab il i ty  to  c a r r y  on w ith  d ay-to -  
d a y  activit ies . W h e re a s  th e  first th r e e  co m p o n e n ts  o f  q u a l i ty  o f  life in tu it ive ly  
a n d  m a th e m a t ic a l ly  c an  be show n to  be  in d e pen den t ,  th e  e m e rg e n c e  o f  so m atic  
sensa tion ,  w h ich  w ould  seem  to co n t r ib u te  to  each  o f  th e  o th e r  fac tors ,  as  an  
in d e p e n d e n t  fac to r  m a y  seem  so m e w h a t  surpris ing .  M o s t  c an ce r  q ua l i ty  o f  life 
re sea rch  g rou ps  inc lude m easu re s  o f  n au sea  a n d  vom iting ,  h a i r  loss etc. becau se  
they  ref lect th e  c o m m o n  o bservab le  side-effects o f  a n t i c a n c e r  th e rap y .  T h e re  a re  
sugges tions  th a t  th e  so m atic  d iscom fo r t ,  identif iably  re la ted  to  t r e a tm e n t ,  m ay  
lead  to  a  q ua l i ty  o f  o u tco m e  d if fe ren t  f rom  a p p a re n t ly  eq u iva len t  d iscom fo r t  
a t t r i b u te d  to  th e  d isease  process  itself.

T o  be useful,  a  qu a l i ty  o f  life m e asu re  shou ld  sa t is fy  the  following c r i te r ia :

1. It  shou ld  be disease-specific, t h a t  is, th e  m ea s u re  shou ld  be specific en ou gh  to 
th e  d isease  popu la t io n  to  d e te c t  d ifferences in fu nc t ion a l  s ta te  a m o n g  p a t ien ts  
in a  given d isease  group .  In o th e r  words, un like  b ro a d -b a se d  m ed ica l q ua l i ty  
o f  life indices t h a t  a r e  des igned  to  m e a s u re  th e  m ed ica l  func t iona l  s t a te  o f  
f ree living p opu la t ions ,  these  tes ts  shou ld  ta k e  in to  a c co u n t  th a t  p a t ien ts  
have  a l r ead y  been d iagnosed  as  hav ing  a n  illness a n d  shou ld  c o n c e n t ra te  on 
d is t ing u ish in g  func t iona l  s ta te s  w ith in  th is  popula t ion .

2. T h e  index shou ld  be fu nc t io na l ly  o r ien ta ted ,  ad d re s s in g  i tse lf  to  those  day-  
to -d ay  living issues th a t  rep resen t  the  g lobal c o n s t ru c t  o f  func t iona l  q ua l i ty  
o f  life.

3. It should  be des igned  for pa t ien t  se l f -ad m in is t r a t io n  a n d  not req u i re  th e  
in te rven t ion  o f  in terv iew ers  o r  hea l th  p rofessionals  for its ad m in is t ra t io n .
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4. T h e  ques t io ns  des igned  shou ld  be  o f  ge n e ra l  app licab i l i ty ,  ease  a n d  co n 
sis tency o f  in te rp re ta t io n ,  a n d  o f  a n u m b e r  sm all  eno ug h  to  p e rm it  high 
co m p l ian c e  desp i te  rep ea te d  ad m in is t ra t io n .

5. T h e  q u es t io n n a i re  shou ld  be  d es igned  for r e p e a te d  use, in o rd e r  t h a t  th e  
p a t i e n t ’s score  can  be followed over a period  o f  t im e  to  ev a lu a te  t r en d s  both  
w ith in  p a t ie n ts  an d  be tw een  groups .

6. I t  should  be sensitive across  th e  ra n g e  o f  clin ical p rac t ice ,  be ing  ab le  to 
d is t ingu ish  no t  only pa t ien ts  w ho  a r e  obviously well f rom  those  te rm in a l ly  ill, 
b u t  m o re  significantly ,  degrees  o f  dysfu nc t io n  be tw een  pa t ien ts  w ith  vary ing  
e x te n t  o f  d isease  a n d  in tens i ty  o f  th e r a p e u t ic  in terven tion .

7. T h e  in s t ru m e n t  design  shou ld  have  a d e q u a te ly  d e m o n s t ra te d  face, con ten t ,  
co n s t ru c t  an d  c o n c u r re n t  va lid ity  as  well as  re liabili ty .

N u m e ro u s  avenues  have been followed in the  d eve lop m en t  o f  q u a l i ty  o f  life 
m easu res .  Possib ly  th e  ea r l ies t  q u a l i ty  o f  life m e a s u re  w as  th e  K a rn o fsky  P e r 
fo rm a n c e  Index ,  w hich  w as devised fo r ty  years  ago  to  p rovide  a  physica l fu n c 
tion rep resen ta t ion  o f  th e  e x ten t  o f  d isease  (K a rn o fs k y  a n d  B u rchen a l ,  1949). 
F o r  m a n y  yea rs  th e  K a rno fsk y  Index  a n d  its com p ressed  a n a lo g u e  th e  Z u b ro d  
S ca le  w ere  th e  only  p a t ie n t  o u tco m e  m e a s u re s  inco rp o ra te d  in to  c a n c e r  clinical 
tr ia ls .  T h e  tool was des igned  by physic ians, th e  scores ass igned  by physic ians, 
a n d  resu lts  in te rp re te d  by physic ians. M a n y  qu a l i ty  o f  life m easu re s  tod ay  a re  
l ikewise s tron g ly  ph ys ic ia n -o r ien ta ted  ( M in e t  e t  a l. ,  1987; E vans  et a l . ,  1985; 
P ez im  an d  N icho lls ,  1985). O th e rs  derived  f ro m  a n u rs ing  a n d / o r  psychology 
po in t  o f  view m a y  co m e  a litt le  c loser to  th e  p a t ie n t  perspective, em p h as iz in g  
psycholog ical  p a ra m e te r s ,  sexuali ty ,  a n d  life sa t is fac t ion  (P ad i l la  et a l. ,  1983; 
S c h o t ten fe ld  an d  R obb ins ,  1970). M o re  recen t ly ,  q ua l i ty  o f  life m e a s u re s  have 
been devised  hav ing  a  s tron g  p a t i e n t  o r ien ta t ion ,  b u t  b r ing in g  to  b e a r  as  well 
th e  perspectives o f  a  b ro a d  t e a m  o f  he a l th  c a re  p rov iders  inc lud ing  physic ians, 
nurses ,  social w orkers ,  a n d  c le rg ym en . It  is f rom  such  m e asu re s  t h a t  the  overall 
c o n s t ru c t  d e sc r ib ed  above  has  em erged .

T h e  e m e rg en c e  o f  p rac t ica l  q u a l i ty  o f  life indices to d ay  has been  m a d e  pos
sible by th r e e  co n cep tua l  deve lopm ents :  th e  recogn ition  t h a t  q u a l i ty  o f  life e n 
com p asses  m o re  th a n  physical a t t r ib u te s  o f  d isease; th e  e m e rg en ce  o f  a gener-  
a l izab le  co n s t ru c t ,  a p ra g m a t ic  fu nc t io n - re la te d  defin it ion  o f  q u a l i ty  o f l i f e ;  an d  
th e  recognition  th a t  th e re  a re  necessary  trade-offs  be tw een  g en e ra l izab i l i ty  an d  
disease-specific  d ep th  o f  analysis.

W h e n  K arno fsk y  proposed  his sca le  he d id  it f rom  th e  c lea r ly  he ld  p e rspec 
tive o f  a  physic ian  as  p r inc ipa l d e te r m in a n t  o f  th e  success o f  th e rap y ,  an d  his 
o r ien ta t io n  as a m o n i to r  o f  physical funct ion . W h ile  a t  th a t  t im e  th e re  w ere  oc
casional s tud ies  e x a m in in g  psychological a n d  p sych ia tr ic  a t t r ib u te s  o f  cance r ,  
these  d id  no t rep resen t  th e  clinical m a in s t re a m .  It w as g en e ra l ly  held th a t  if 
th e  d isease  process w ere  not in check ,  li t t le  else m a t te r e d .  F ro m  the  perspec 
tive o f  th e  t im e,  the  K a rn o fsky  scale  h ad  g re a t  face valid ity ,  it seem ed  logical.
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F ro m  to d a y ’s perspective  it is easy  to  be a  cri tic .  Y a te s  et a l. 's  (1 9 8 0 )  va li
d a t io n  s tu dy ,  done  m o re  th a n  th i r ty  y ears  la te r ,  show s t h a t  scores o b ta in e d  by 
d if fe ren t professional ex te rn a l  observers  c o r r e la te  re la tive ly  well, a n d  th a t  low 
K arn o fsk y  scores a r e  in gen e ra l  p red ic tive  o f  sho r t  survival. F u r th e r ,  K arn o f-  
sky p e r fo rm a n c e  s t a tu s  is now  ac cep ted  as  an  in d ep en d e n t  p ro gn os t ic  fac to r  
an d  is inco rp o ra ted  in to  th e  s ta g in g  o f  m a n y  m a l ig n a n t  d iseases,  p a r t ic u la r ly  
lung can c e r ,  a n d  testis  c a n c e r  (O r r  a n d  A isn e r ,  1986). H ow ever,  f rom  a psy
ch o m e tr ic  point o f  view th e  sca le  is weak. F or  e x am p le ,  th e re  a r e  no stud ies  
which  e s tab lish  th e  sca lab il i ty  o f  th e  tool. In o th e r  w ords, a  d e te r io ra t io n  in 
score from  80 to  60  m a y  b e a r  no re la t ion sh ip  to  a d e te r io ra t io n  from  50 to  30. 
N o n e  th e  less, th e  K a rn o fsk y  Index  served as  th e  first re la tive ly  rep ro d uc ib le  
func t iona l  o u tco m e  m e asu re  used in c a n c e r  clin ical t r ia ls  an d  is to d a y  inc luded  
as  a base l ine  m e asu re  in m os t  ad v an ced  d isease  tr ia ls .

In 1976 P r ie s tm an  and  B au m  c o n d u c te d  a p resc ien t  s tudy .  T h e y  recognized  
th a t  q u a l i ty  o f  life w as a  p a t ie n t- c e n tre d  func t ion  t h a t  en co m p a ssed  m easu re s  
o f  psycholog ica l  s ta te ,  fu nc t ion a l  cap ac i ty ,  social in te rac t io n  a n d  effectiveness 
o f  th e rap y .  T h e i r  tes t  consis ted  o f  ten  s im ple  ques t ion s  to  w hich  a p a t ie n t  was 
req ues ted  to  p rov ide  an  an sw er  as a n  X on a  10cm line w hose ends  re p resen ted  
th e  e x trem es  o f  good a n d  bad .  T h o u g h  th e  l inea r  an a lo g u e  te c h n iq u e  h a d  been 
widely v a l id a ted  in the  psycholog ical  l i te ra tu re ,  th is  rep resen ted  th e  first t im e  
th a t  th is  ap p ro a c h  h a d  been in t ro d u ce d  to  a  c a n c e r  c lin ica l tr ia l .  T h e  a u th o r s ’ 
very  b r ie f  re p o r t  prov ided  r e m a rk a b le  c lues to  th e  ro b us tn ess  o f  th e  func t iona l  
q u a l i ty  o f  life con ce p t  a n d  its c lin ica l p rac t ica l i ty .  P a t i e n t  scores seem ed  no t to  
be influenced  by th e  p resence  o r  a b sen ce  o f  th e  physic ian  a t  th e  t im e  th e  tes t 
was ta k e n .  T h e  overall q u a l i ty  o f  life score , w h ich  w as th e  s im ple  su m m a t io n  o f  
th e  nu m er ic a l  va lues o f  th e  ten  ques t ions ,  im proved  if the  p a t ien ts  ach ieved  an 
objec t ive  response  to  c h e m o th e ra p y ,  b u t  rem a in e d  s tab le  o r d e te r io r a te d  in those 
p a t ie n ts  for w h o m  m ed ica l t r e a tm e n t  w as ineffective. W h e n  th e  tes t  w as given 
on successive days  d u r in g  c h e m o th e ra p y  a d m in is t r a t io n ,  q u a l i ty  o f  life scores 
fell a t  th e  b eg inn in g  o f  t r e a tm e n t  only  to  level off a n d  im p ro ve  in th e  day s  
a f t e r  c h e m o th e ra p y  w as com ple ted .  F u r th e r ,  d u r in g  t r e a tm e n t  a fou r  m ed ic ine  
re g im en  im p a ired  q u a l i ty  o f  life m o re  th a n  a tw o m ed ic in e  reg im en . T h u s  th is  
sim ple  tes t,  a lm o s t  devoid o f  r igo rous  p sy ch o m e tr ic  deve lop m en t ,  sugges ted  th a t  
q u a l i ty  o f  life w as in fac t  m easu rab le .  P a t ien ts  w ho  w ere  obviously  sick had  a 
w orse  q u a l i ty  o f  life, w hich  im proved  as  they  go t  b e t te r  a n d  w hich  could  be 
a ffec ted  to  a g r e a t e r  o r  lesser e x te n t  by th e  tox ic ity  o f  t r e a tm e n t .

In 1981 S p i t z e r  et a l .  (1 98 1 )  b ro u g h t  to  b e a r  c o n te m p o ra ry  p sy ch om etr ic  
te ch n iq ues  on th e  issues o f  sca lab il i ty  a n d  re l iab i l i ty  o f  m easu re s  o f  q u a l i ty  o f  
life. T h e  i tem s selected  w ere  d ra w n  from  th ree  m a tc h e d  panels  each  o f  w hich  
inc luded  c a n c e r  pa t ien ts ,  th e i r  re latives ,  those  w ith  o th e r  ch ron ic  d iseases an d  
th e i r  re latives,  h e a l th y  persons  s tra t i f ied  by  age ,  physic ians ,  nurses ,  social w o rk 
ers, o th e r  h ea l th  professionals  an d  clergy. A  series o f  d a t a  red u c t io n  s teps u l
t im a te ly  led to  tw o tools. T h e  first, ‘T h e  Q u a l i ty  o f  Life In d ex ’ enco m p assed  
five i tem s each  scored  in the  in teger  r an g e  o f  0 - 2  a n d  su m m e d .  T h e  ob serva tions
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w ere m a d e  by professionals.  A n observer  confidence  m ea s u re  was also included. 
T h e  second  w as ‘U n isc a le ’. I t  w as a single  i tem  lin ea r  a n a lo g u e  sca le  in w h ich  
th e  o bserver  was a sked  to  m a rk  w ith  an  X  ‘th e  a p p ro p r ia te  p lace  w ith in  th e  
b a r  to  ind ica te  you r  ra t in g  o f  th is  p e rso n ’s qu a l i ty  o f  life d u r in g  th e  p as t  w eek ’. 
P ara l le l  se l f -ad m in is te red  q ues t io n n a i re s  w ere  developed for bo th  th e  Q u a l i ty  
o f  Life  sca le  a n d  U nisca le .  T h e  overall  co rre la t io ns  be tw een  ph ysic ian -observer  
a n d  p a t ie n t  se l f -adm in is te red  scores w ere  poor. T h e y  d id  not exceed 0.63. In 
g en e ra l  in te ro bse rve r  co rre la t ion s  w ere  b e t t e r  for s icke r  pa t ien ts .  T h e  m o s t  se
riously  ill p a t ien ts  w ere  u n ab le  to  c o m p le te  th e  q u e s t ion na ire .  In a s m u c h  as this 
s tu d y  w as  a ca l ib ra t io n a l  t r ia l ,  th e  S p i tz e r  Index  was no t  extens ively  co m p are d  
w ith  le n g thy  or m o re  e la b o ra te  m easu re s  o f  physica l  an d  o c c u p a t io n a l  fu n c 
tion, psycholog ical  s ta te  an d  social in te rac t io n  in o rd e r  to p rovide  ev idence  o f  
c o n c u r r e n t  validity . T h e  s tu dy  a t t r a c t e d  con s ide rab le  a t t e n t io n  a n d  th e  index 
was inc o rp o ra ted  in to  a n u m b e r  o f  clin ical tr ia ls .  Poss ib ly  th e  m os t p ro vo ca 
tive w as th e  N a t io n a l  H osp ice  S tu d y  ( N H S )  w hich  was in tend ed  to  provide 
objec t ive  an d  hopefu l ly  sup po r t ive  m easu res  o f  th e  efficacy o f  th e  b u rgeo n ing  
hospice m o v em e n t  (M o rr i s  e t  a l . ,  1986). U n fo r tu n a te ly  n e i th e r  U n isca le  nor 
th e  five-item tool w as p a r t ic u la r ly  d is c r im ina to ry .  In re t ro sp ec t  th is  m ig h t  have 
been p red ic ted  from  th e  rela tive ly  poor co r re la t io ns  observed  in th e  ca l ib ra t io n  
s tudy .  N o n e  th e  less S p i t z e r ’s w ork  rep re sen te d  a  w a te rsh ed .  I t  d e m o n s tra te d  
t h a t  it w as possible to  develop q ua l i ty  o f  life indices, a n d  th a t  it w as feas ib le  to 
a d m in is te r  a n d  score them .

It rem a in e d  for th e  next gen e ra t io n  o f  inves tiga to rs  to  b r ing  to  b ea r  fully tes t 
in s t ru m e n t  va l ida t ion  a n d  d ev e lo pm en t p rocedures .  T h ro u g h o u t  th is  period  one  
senses in th e  l i te r a tu re  a  tw ofold  in te llec tua l s trugg le .  T h e  p ra g m a t ic s  o f  q u a l 
ity o f  life a ssessm en t  d e m a n d  th a t  a  tes t  be r e p e a ta b le  over t im e ,  ye t  th e  m ore  
f requ en tly  one  wishes to  r e p ea t  th e  tes t th e  g r e a t e r  the  necess ity  o f  brevity . 
H ow ever ,  b rev i ty  com prises  bo th  th e  sensitiv ity  o f  th e  tool a n d  its a b i l i ty  to 
d is c r im in a te  degrees  o f  debil ity .  T h e  second  d e b a te  is be tw een  th e  p sy c h o m e 
tr ic ians  a n d  th e  c lin icians. T h e  p sy ch o m etr ic ian  has  developed  a  m a th e m a t ic a l ly  
r igorous, an d  in th e  eyes o f  som e, seem ing ly  endless  series o f  scientific  tes ts  o f  
va lid ity  a n d  reliabili ty .  H e  is u n h a p p y  unless a  la rge  n u m b e r  o f  these  c r i te r ia  a re  
m et.  T h e  c lin ician  wishes to  define th e  clinical l im its o f  a tool, an d  w ith in  these  
l imits  use  it an d  in te rp re t  it. T o  th is  ex te n t  th e  pa in s ta k in g  p syc h o m e tr ic  w o rk  o f  
th e  E u ro p e a n  O rg a n iz a t io n  for R esea rch  a n d  T r e a tm e n t  o f  C a n c e r  ( E O R T C )  
P sycholog ical  G ro u p  (A a ro n so n  and  B ec k m a n n ,  1987) can  be c o n tra s te d  w ith  
th e  m ore  g lobal ap p ro a c h e s  o f  P ad il la  et a l .  (1 9 8 3 ) ,  G o u g h  et a l .  (1 9 8 3 ) ,  S e lby  
et a l .  (1 9 8 4 ) ,  an d  o u r  g ro u p  (S c h ip p e r  et a l. ,  (1 9 8 4 ) .  E ac h  o f  these  c lin ician  
g ro up s  have  developed  scales hav ing  con s ide rab le  p sy ch om etr ic  validity . F ac to r  
analys is ,  co n c u r r e n t  va lida tion  s tudies ,  m easu re s  o f  in te rna l  consis tency , tes ts  
o f  in te ro bse rv e r  re l iab i l i ty  a n d  even m e a s u re s  o f  social des irab il i ty ,  w hich  a t 
tem p ts  to  q u a n t i t a t e  th e  ex ten t  to  w hich  a p a t ien t  seeks to p lease  his physic ian  
w ith  his answ er,  have  all been inc luded  in th e  in s t ru m e n t  d e ve lop m en t  process.
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Possibly th e  F un c tio na l  Living Index for C a n c e r  ( F L I C )  is the  m os t widely 
used c u r r e n t  in s t ru m e n t  (S c h ip p e r  et a l . ,  1984). It  is em p loy ed  by m o s t  o f  the  
A m e r ic a n  c lin ica l t r ia ls  g roups ,  a n d  sh a res  w ith  th e  E O R T C  scales a role as 
th e  basis  o f  a  W o r ld  H e a l th  O rg a n iz a t io n  scale  w hich  is in the  la te  s tag es  o f  
d eve lopm en t.  T h ese  scales  a re  no t e tc h e d  in stone. Possib ly  th e  W o r ld  H e a l th  
O rg a n iz a t io n  scale  will be w idely  en o u g h  a d o p te d  so as to  p rovide  a g lobal b a 
sis o f  co m p ar iso n  for clinical tr ia ls  ou tcom es .  I f  one  is to  a n t i c ip a te  the  n a tu re  
o f  qu a l i ty  o f  life m e asu res  in a p a r t ic u la r  clin ical tr ia l ,  it is likely t h a t  th e re  
will be a co re  qu a l i ty  o f  life m e a s u re  consis t ing  o f  be tw een  tw en ty  a n d  th i r ty  
q uest ions  th a t  c an  be easily  r e p e a te d  a t  in te rva ls  as  sh o r t  as  every  tw o weeks. 
In ad d it ion ,  specific d isease -re la ted  i tem s m ig h t  be ad d e d  as m odu les  in o rd e r  
fu r th e r  to  exp lica te  d if ferences in overall  q u a l i ty  o f  life o u tco m e  w hich  m ig h t  
be a n t ic ip a te d  to  em erge .  T h u s  issues o f  re sp ira to ry  func t ion  w hich  m ig h t  offer 
l i t t le  ins ight in a  m y e lo m a  tr ia l ,  m a y  be o f  g re a t  s ignificance  in a  lung  c a n ce r  
study .

T h e  s tu d y  o f  q ua l i ty  o f  life m e a s u re m e n t  has  ad v a n c e d  fa r  en o u g h  th a t  in d e 
s igning a n d  reviewing tr ia ls ,  as a n  essen tia l  m in im u m ,  even th e  m ost p ra g m a t ic  
c lin ic ian  should  d e m a n d  th a t  his tools have  a d e q u a t e  face  valid ity ,  co n s t ru c t  v a 
lid ity  c o n c u r r e n t  valid ity ,  in te r - r a te r  re l iab i l i ty ,  a n d  in te rn a l  consis tency  (S c h ip 
per an d  Levit t ,  1985).

A  n u m b e r  o f  t r ia ls  have  been co m p le ted  w hich  i l lu s tra te  th e  po ten t ia l  o f  q u a l 
i ty o f  life s tud ies  in c a n c e r  th e rap y .  T h o u g h  th e i r  tr ia l w as co m p le ted  before  
th e  em erg en ce  o f  the  b r ie fe r  q u a l i ty  o f  life tools, S u g a r b a k e r  an d  his co lleagues  
(1 9 8 2 )  w ere  ab le  to  d e m o n s t r a te  th a t  w h a t  a t  first a p p e a re d  to  be an  obvious 
t r e a tm e n t  in a id  o f  q u a l i ty  o f  life, was, w hen  a p p ro p r ia te ly  s tud ied ,  j u s t  the  
co n tra ry .  W ith  in fo rm ed  co nsen t ,  p a t ien ts  w ith  e x tre m i ty  s a r c o m a s  w ere  r a n 
d om ized  to  e i th e r  a m p u ta t io n  an d  c h e m o th e ra p y ,  o r  l im b -sp a r ing  su rg e ry  plus 
rad ia t io n  a n d  ch e m o th e ra p y .  T h e  dec la red  a  priori p red ic tion  w as  t h a t  those  p a 
t ien ts  w hose  lim bs w ere  sp a red  w ou ld  have an  im proved  q u a l i ty  o f  life w i th o u t  
an  in creased  m o r ta l i ty .  In fac t  those  w hose  lim bs w ere  sp a red  h ad  an  im pa ired  
q u a l i ty  o f  life as  in te rp re ted  in th is  t r ia l ,  m an i fe s t  m os tly  th ro u g h  a  fu nc t io na l  
d e g ra d a t io n  in sexual re la tionsh ips .  T h is  s tu d y  is an  in te res t ing  e x a m p le  o f  how 
a single  d y s fu nc t io na l  a r e a  m a y  m a te r ia l ly  affec t  overall  q u a l i ty  o f  life. A s  such 
it ra ises th e  issue o f  w h e th e r  q u a l i ty  o f  life is in fa c t  a  u n ifo rm  w hole w hich 
ca n  be rep resen ted  as a  single i tem  o r  w h e th e r  it is b es t  rep resen ted  as  a f a m 
ily o f  scores for physical a n d  o ccu p a t ion a l  funct ion ,  psycholog ical  s ta te ,  social 
in te rac t ion ,  a n d  so m a t ic  sensation .  It  is a  m o o t  po in t w h e th e r  th e  s ignificant 
sexual dy sfun c tion  found  in S u g a r b a k e r ’s s tu d y  could  have been d e te c ted  by a 
s ing le - i tem  tes t  such as U n isca le ,  by in te rm e d ia te  r a n g e  tes ts  such  as  th e  F L IC ,  
o r  only  by high ly  d e ta i led  in te r ro g a t io n s  using  b a t te r ie s  o f  tes ts  a d m in is te red  
a t  long in tervals .  H ow ever ,  it serves to  po in t  ou t  c lea r ly  th e  b a lan c e  th e  in 
v e s t ig a to r  m u s t  s t r ike  be tw een  b re a d th  an d  ease  on one  h an d ,  an d  d ep th  and  
com plex i ty  on the  o ther .
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T h e  m ed ica l l i te r a tu re  is rife w ith  s tud ies  using  'q u a l i ty  o f  life’ as a  buzz  
w ord. A p p en d ix  A  provides a  t a b u l a r  overview o f  som e o f  these  s tudies .  It  
i l lu s tra te s  th e  d iversity  o f  app ro ac h e s ,  an d  th e  con ce p tu a l  a n d  p ro c ed u ra l  defi
ciencies a ssoc ia ted  w ith  th is  em erg in g  field o f  s tudy .  T o  th e i r  c red i t  th ey  reflect 
a  conce rn  for m o re  th a n  th e  physica l  a t t r ib u te s  o f  d isease , an d  possibly m o re  
th a n  survival a n d  d isease-f ree  survival as  well. S o m e  in fe r  a  q ua l i ty  o f  life ben 
efit f ro m  su rg ica l  p ro ced u res  w hich  a r e  less disfiguring . Y e t  th e re  is evidence 
in th e  recen t  m a s te c to m y  l i te r a tu re  in p a r t ic u la r  th a t  a f t e r  a  sh o r t  in terval ,  for 
m a n y  p a tien ts ,  t r a d i t io n a l  m a s te c to m y  offers no d is a d v a n ta g e  in q u a l i ty  o f  life 
as  c o m p a re d  to  lesser su rg ica l  p ro cedu res ,  possibly b ec ause  o f  a llev ia t ion  o f  fear  
a b o u t  re cu r rence ,  an d  co nce rn  a b o u t  b e a r in g  a  d iseased  b reas t .  I f  o ne  accep ts  
the  definit ion o f  qu a l i ty  o f  life upon w hich  th is  c u r r e n t  a rg u m e n t  is based ,  then  
s tu d ies  w hich deal w ith  th e  na r ro w  specifics o f  im proved  c o m fo r t  fo r  a given 
su rg ica l  app liance ,  or re la tive  a m o u n ts  o f  na u sea  an d  vom iting ,  c a n n o t  be called  
q ua l i ty  o f  life s tudies .  It m ay  be th a t  these  m an oeu v res  d o  inf luence q u a l i ty  o f  
life, b u t  this  c a n  only be  d e te rm in e d  by a sk ing  as  well m o re  g lobal q u a l i ty  o f  life 
q uest ions.  In o th e r  words, in th e  qua li ty -o f- l i fe -p lu s-m od u le  model ,  to  ana ly se  
only  the  m od u le  is in ad equ a te .

Design of the Quality of Life Clinical Trial

W ith  rea so n ab ly  m a tu re  q u a l i ty  o f  life tools in h an d  it has  beco m e  a p p a re n t  
th a t  specific te ch n iqu es  for c o n d u c t in g  an d  an a ly s ing  a  q u a l i ty  o f  life t r ia l  a re  
necessary . Q u a l i ty  o f  life is a  labile  p a ra m e te r ,  an d  un like  th e  cu rves  w hich 
e m e rg e  from  survival a n d  d isease-f ree  survival s tud ies ,  these  d a ta  a re  not in 
g en e ra l  re p re sen tab le  by m ono ton ica l ly  d ec reas ing  curves. F u r th e r ,  s ince th e  
p a t ie n t  serves as his own in te rna l  contro l  in m a n y  o f  these  s tudies ,  t im in g  issues 
a re  cr i tical.  In a  survival or d isease-f ree  survival tr ia l ,  a  p a t ie n t  lost to  follow-up 
for ten  years  a n d  then  recovered  a n d  found  to  be  alive a n d  free  from  d isease  is, 
f ro m  a s ta t is t ica l  po in t o f  view, as  valid  a survivor as so m eone  w ho  h ad  been 
observed a t  m o n th ly  in te rva ls  for th e  d u ra t io n .  T h is  is no t t ru e  for qu a l i ty  o f  
life s tudies .  T h u s  issues o f  physic ian  an d  p a t ie n t  com p liance ,  an d  a c c ru a l  an d  
fo llow -up a r e  cr i t ica l  to  th e  s ta t is t ica l  an d  c lin ica l va lid ity  o f  an y  s tudy .  T h e  
gu idel ines  w h ich  follow serve to  offer consis tency  in th is  endeavour.

T h e re  a re  th r e e  s i tu a t ion s  in w hich  q ua l i ty  o f  life as  a n  o u tc o m e  m e a s u re  is 
likely to  be useful: two o f  these  re la te  to  th e  ques t ion  o f  'does the  end  ju s t i fy  
the  m e a n s ? ’. T h e  first is w hen  th e re  is jus t i f ica t ion  for a  no t r e a tm e n t  a rm  
becau se  no know n t r e a tm e n t  has a n y  inf luence on survival a n d  all have  som e 
d eg ree  o f  toxicity . T h e  second  is w hen  m a rk e d  im p ro v em e n ts  in survival over 
th e  conven tiona l th e r a p y  a re  a n t ic ip a ted  a t  th e  expense  o f  increased  a c u te  or 
lon g - te rm  toxicity . T h e  th i rd  s i tua t ion  is one  in w hich  som e new m e th o d  o f  
am e l io ra t in g  th e  side-effects o f  t r e a tm e n t  is be ing  tes ted  a n d  no t the  a n t i c a n c e r
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t r e a tm e n t  itself.  T h e se  a r e  all s i tua t ion s  in w hich  a  qu a l i ty  o f  life t r e a tm e n t  
effect is a n t ic ip a te d  an d  all a r e  a p p ro p r ia te  to  ev a lua t io n  by a P h a se  III  tr ia l 
r a th e r  th a n  a P h ase  I o r  II tr ia l .

C o n se n t  to  e n te r  a  p a t ie n t  in to  a c lin ica l t r ia l  m u s t  necessar ily  be so u g h t  a f te r  
a d iagnos is  o f  c a n c e r  has  been  m a d e  an d  c o n sequ en t ly  no p re -d iagnosis  o r  p re 
c a n c e r  q ua l i ty  o f  life base l ine  c an  be d e te rm in e d .  T h e  first assessm en t  serves as 
a  base l ine  for the  indiv idual p a t ie n t  ag a in s t  w hich  all su b seq u en t  values will be 
co m p a re d .  T h e re  is no quest ion  b u t  t h a t  th e  d iagnos is  itse lf  will inf luence som e 
o f  th e  co m p o n en ts  o f  the  m e a s u re  becau se  o f  th e  p a t i e n t ’s anx ie ty  re g a rd in g  the  
course , t r e a tm e n t  an d  even tua l  o u tco m e  o f  the  disease. N a tu ra l ly  th e  a m o u n t  
o f  in fo rm a t io n  pa t ie n ts  receive pr io r  to  c om ple t io n  o f  th e  first q ues t io n n a i re  
will inf luence th e i r  response  an d  th is  m u s t  th e re fo re  be s t a n d a rd iz ed .  S in ce  th e  
effect o f  t r e a tm e n t  is to  be ev a lua ted ,  the  first q u a l i ty  o f  life a s sessm en t  should  
ta k e  p lace  before  in itia l t r e a tm e n t  a n d  a t  a  cons is ten t  t im e  in re la tion  to  th a t  
t r e a tm e n t  for all pa tien ts .

U n l ik e  survival, q u a l i ty  o f  life is a  m e a s u re  w hich  m a y  be r e p ea te d  several 
t im es  thu s  prov id ing  a p ic tu re  o f  th e  course  o f  a d isease  a n d  its t r e a tm e n t .  O b 
viously th e re  will be f luc tua t ions  in overall score  a n d  c o m p o n e n t  scores bo th  as 
a  resu lt  o f  deb il i ty  d u e  to  d isease  a n d  t r e a tm e n t ,  a n d  as a  resu lt  o f  in te rc u r re n t  
life events . T es t in g  m u s t  be f r e q u en t  eno ug h  to  d e tec t  im p o r ta n t  f luc tua t ions  bu t  
no t  so f r e q u en t  t h a t  pa t ie n ts  b eco m e  i r r i ta te d  o r  fa t igu ed  by q u e s t io n n a i re  c o m 
p letion , o r  ten d  to  r e m e m b e r  th e i r  p revious response. C u r r e n t ly  used m easu res  
o f  q ua l i ty  o f  life a r e  r e p ea te d  a t  in tervals  o f  o ne  w eek to  th re e  m o n ths .  C a re fu l  
cons id e ra t io n  o f  th e  t r e a tm e n t  p rotocol an d  the  purpose  o f  using  q u a l i ty  o f  life 
as a n  o u tc o m e  m e a s u re  shou ld  en ab le  d e te rm in a t io n  o f  an  a p p ro p r ia te  tes ting  
in te rv a l  (F ig u re  2). D ifferences in th e  t r e a tm e n t  p rotocol be tw een  g roups  a re  
no t  necessar ily  a  p ro b lem  as  long as  th e  te s t in g  in te rva ls  a r e  th e  sam e. H ow ever ,  
w hen  toxic  episodes resu lt  in t r e a tm e n t  de lays  for specific pa t ien ts ,  th is  will tend  
to  o b scu re  th e  q u a l i ty  o f  life profile over t im e  for a  given t r e a tm e n t  a n d  m ay  
th e re fo re  resu lt  in less well-defined t r e a tm e n t  differences. M e a s u re m e n ts  m a d e  
close to  toxic even ts  reg is te r  t e m p o ra r y  f luc tua t ions  a n d  those  t h a t  a r e  m a d e  
d is ta n t  f rom  these  events  assess overall  trends .

D u ra t io n  o f  fo llow -up is an  im p o r ta n t  c o n s id e ra t ion  w hen using qu a l i ty  o f  life 
m e a s u re m e n ts  to  assess t r e a tm e n t  d ifferences in clin ical tr ia ls .  W h e n  disease- 
free in terval a n d / o r  survival is a n t ic ip a te d  to  be sho r t ,  then  follow-up should  
co n tin u e  until d e a th .  O f te n  p a t ien ts  beco m e  too d eb i l i ta ted  to  co m p le te  q u e s 
t io nn a ire s  a t  w hich  po in t q ua l i ty  o f  life follow-up m u s t  cease. In cases  w here  
p a t ien ts  show no ev idence  o f  d isease  a f t e r  an  initial t r e a tm e n t  period , follow- 
up  shou ld  co n tin u e  in o rd e r  to  assess a n y  lon g - te rm  effects w hich  ou t la s t  the  
t r e a tm e n t  period . A t this po in t  th e  f requ ency  o f  tes ting  could  be reduced .  
V ery  d if fe ren t conclus ions m ay  be d ra w n  d epen d in g  upon w h e th e r  th e  follow- 
up period  is long en ough  to  d e te c t  lo n g - te rm  effects o f  t r e a tm e n t  (F ig u re  3).
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Figure 2. The importance of frequency of testing is illustrated here. Assuming the 
‘true’ quality of life is represented by the broken line, measuring at weekly intervals or 
a t monthly intervals leads to ‘significantly’ different profiles. N ote also tha t data missed

cannot be recaptured

1st analysis 2nd analysis
group A group B
better better

Figure 3. The influence of duration of follow-up
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T h e  u su a l  an a ly t ic a l  m e th o d s  assoc ia te d  w ith  P h a se  I I I  c lin ical t r ia ls  a re  not 
necessarily  a p p ro p r ia te  for th e  ana lys is  o f  q ua l i ty  o f  life d a ta .  Surv ival  or 
d isease-f ree  survival a r e  c u s to m ar i ly  re p re sen ted  by log a r i th m ic  plots o f  the  
cu m u la t iv e  p ro p o r t ion  o f  p a t ie n ts  surviving th ro u g h  each  t im e  period, s ta r t in g  
a t  d iagnosis .  T h is  m e th o d  dea ls  only w ith  tw o poin ts  in t im e— diagnos is ,  an d  
d e a th  o r  r e c u r re n c e  o f  d isease— a n d  co m ple te ly  ignores  w h a t  h ap p en s  to  th e  
p a t ie n t  in betw een . It has  been sugges ted  th a t  qu a l i ty  o f  life could  be ana ly sed  
in th e  sa m e  fash ion  using som e specified low v a lue  as  an  en d p o in t  (F a y e r s  an d  
Jones , 1983). A side  from  th e  inevi tab le  bu t u n fo r tu n a te  co n no ta t io n  th a t  life 
is no longer  w orth  living once  th is  va lue  is reac h e d ,  such  a m e th o d  com p le te ly  
ignores  th e  purp ose  o f  using  q u a l i ty  o f  life as an  o u tc o m e  m easu re .  I t  is the  
d escr ip t ion  o f  th e  f luc tua t ions  in a  p a t i e n t ’s overall  w ell-being  from  d iagnos is  to 
d e a th ,  in o th e r  w ords the  effects o f  the  process o f  th e  d isease  an d  its t r e a tm e n t ,  
w hich  a r e  re levan t  to  th e  q ua l i ty  o f  life m easu re .  A lso  th e  survival ana lys is  has  
a n ega t ive  focus an d  ignores th e  possibility  o f  im pro vem en t.

W h e n  a set o f  m e a s u re m e n ts  is o b ta in e d  a t  re g u la r  t im e  in tervals  a n d  events  
w hich  m ay  inf luence the  v a lue  o f  these  m e a s u re m e n ts  occur ,  then  a  co m m o n  
m e th o d  o f  assessing  th e i r  effect is to  p e rfo rm  a n  in te r ru p te d  t im e  series a n a l 
ysis. T h is  m e th o d  takes  in to  a c c o u n t  r a n d o m  a n d  cyclical f luc tua t ions  in the  
m e a s u re  w hen  te s t ing  for th e  s ta t is t ica l  significance o f  th e  effects o f  even ts  an d  
in te rven tions .  T h e  tec h n iq u e  is ap p l icab le  to  a single t im e  series rep resen t in g  
an  ind iv idual o r  a  g ro u p  as  well as to  th e  com p ar iso n  o f  tw o se p a ra te  g roups . 
H ow ever ,  s ince th e  s ta t is t ica l  m odel requ i re d  to  an a ly se  th e  d ifferences betw een  
tw o o r  m o re  g roups  is m o re  co m p lica ted ,  c o m p u te r  p ro g ra m s  for g ro u p  c o m 
par isons  a r e  n o t  g ene ra l ly  ava ilab le .  U n ti l  these  p ro g ra m s  be co m e  availab le ,  
t im e  series ana lys is  will no t be  a useful m e th o d  for P h a se  I I I  tr ials.

I f  m e a s u re m e n ts  a re  taken  a t  r e g u la r  in te rva ls  on all pa t ien ts ,  then  analys is  
o f  va r ian ce  ( A N O V A )  p roced u res  can  be used to  d escr ibe  tr en d s  over t im e  and  
to  te s t  for d ifferences in these  t r e n d s  be tw een  t r e a tm e n t  a rm s  o f  a t r ia l  (K irk ,  
1968). F ig u re  4 i l lu s tra te s  one  possible conf ig u ra t ion  o f  resu lts  for tw o g roups  
o f  p a t ien ts  over several m e a s u re m e n t  periods. Severa l  ques t io ns  can  be a sked  o f  
such  d a t a  in th e  fo rm  o f  s ta t is t ica l  s ignificance tests: (i) is th e re  an  overall t r en d  
in th e  qu a l i ty  o f  life m easu res  over t im e ,  co m bin ing  d a t a  from  bo th  g roups ;  (ii) 
is th e re  a d if ference  in th e  overall qu a l i ty  o f  life for th e  tw o g ro u p s  ave rag ed  
over all t im e  periods; (iii) is th e re  a d if ference  in the  t r e n d  over t im e  for th e  
tw o t r e a tm e n ts .

A t r en d  in th e  d a ta  is desc r ibed  in th e  A N O V A  by b reak in g  it dow n into 
its var ious  com p on en ts .  O n e  could  choose  to  tes t  for l in ea r  t ren d  by d ra w in g  a 
s t ra ig h t  line th ro u g h  th e  points bu t  th is  m ay  not be a sufficient d escr ip tion  of 
th e  d a ta .  T h e  l inear  t r e n d  m a y  be su b t ra c te d  from  th e  overall t rend  a n d  tests  
for q u a d ra t ic  a n d / o r  h ig h e r  o rd e r  tr en d s  can  be p e r fo rm ed  ( th is  is lim ited  by

A nalysis o f  the Q uality o f  L ife Param eter
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th e  n u m b e r  o f  m e a s u re m e n ts  m a d e  a n d  th e  o rd e r  o f  th e  h ighes t  t r en d  w hich 
c a n  be te s ted  is one  less th a n  the  n u m b e r  o f  m ea s u re m e n ts ) .  A  q u a d ra t i c  t rend  
descr ibes  a cu rve  w ith  one  inflection point,  a  cub ic  t r e n d  descr ibes  a cu rve  w ith  
tw o  inflection points, etc.

In th e  ex a m p le  show n in F ig u re  4  th e re  is no overall  d ifference  be tw een  the  
t r e a tm e n t  g ro up s  w hen  th e  d a ta  a re  av e rag ed  over all t im e  periods for each  
g rou p .  T h e re  is a  d is t in c t  t r en d  over t im e  w hich  m a y  be b ro ken  d ow n in to  six 
possible co m p o n e n ts  av e rag ed  over t r e a tm e n t  g roups  because  th e re  a re  seven 
m e a s u re m e n ts  fo r  each  individual.  ‘E y eb a l l in g ’ th e  d a ta  w ould  ind ica te  the  
possibility  o f  bo th  a l inea r  an d  a  cu b ic  t r en d  c o m p o n e n t  bo th  o f  w hich  a re  
s ta t is t ica l ly  significant.  H ow ever ,  th e r e  is no q u a d ra t i c  tren d .  N e i th e r  is th e re  
a n y  res idua l d ifference  over t im e  no t a cco u n ted  for by th e  l inear  a n d  cubic  
t rends .

Q u i te  c lea r ly  the  tr en d s  in th e  tw o t r e a tm e n t  g roups  a re  not the  sa m e  and  
tes ts  for d ifferences in t r e n d  b e a r  th is  out.  A  tes t  for d ifference  in l inea r  t ren d

Weeks

Figure 4. Mean Quality of Life scores at four-week intervals for treatm ent arm s re
ceiving minimal therapy (G roup I ) and more agressive therapy (G roup 2) for the same 
disease. Hypothetical data were constructed for four patients in each group and an 

ANO VA  was performed. Results of the analysis are discussed in the test
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ind ica tes  t h a t  if  a  s e p a ra te  l inear  regression  line w ere  d ra w n  th ro u g h  th e  d a ta  
from  each  g ro u p ,  the  tw o lines w ould  not have  the  sa m e  slope. S ince  th e  two 
lines a r e  obviously very d if fe ren t in th e  m a g n i tu d e  o f  th e i r  tw o inflections, a 
s ign if ican t d if ference  in cu b ic  t r en d  m ig h t  be  expec ted  an d  is p resen t.  N o t  
su rp ris ing ly  th e r e  is no d if ference  in q u a d ra t i c  trend .

In th is  ex am p le  G ro u p  1 m ig h t  re p resen t  p a t ien ts  w ho received m in im a l  
th e r a p y  be tw een  th e i r  d iagnos is  a t  t im e  zero  a n d  six w eeks la ter .  T r e a tm e n t  
p lus th e  d isease  process led to  a de te r io ra t io n  in th e i r  q ua l i ty  o f  life bu t  a f te r  
t r e a tm e n t  was conc luded  a b r ie f  recovery  o c cu r re d  followed by a progressive 
decline. In  c o n tr a s t  G ro u p  2 m ig h t  rep re sen t  p a t ien ts  w ho  received a f a r  m ore  
aggressive  th e r a p y  w hich  led to  bo th  a m o re  d ra m a t i c  d e te r io ra t io n  a n d  a  m ore  
d r a m a t i c  su b se q u e n t  im p ro v em e n t .  S ince  the  final resu lt  a t  w eek 24 w as very 
li tt le  d if fe ren t  in th e  tw o g roups ,  th e  quest ion  o f  w hich  th e ra p y  is p re fe ra b le  is 
h a rd  to  answ er.  H o w ev er  th e  ex ten t  to  w h ich  G ro u p  2 ’s d a t a  fall below those  
o f  G ro u p  1 is less th a n  th e  ex ten t  to  w hich  they  su b seq uen tly  exceed  G ro u p  l ’s 
d a ta .  T h e re fo re  one  m ig h t  a rg u e  t h a t  th e  t r e a tm e n t  received by G ro u p  2 was 
superior.

T h is  ty pe  o f  A N O V A ,  know n as a  r e p e a ted  m e asu re s  A N O V A ,  requ ires  
r a th e r  res tr ic tive  s ta t is t ica l  a s su m p tio n s  w hich  m a y  no t be m e t  by  th e  d a ta .  In 
a dd it io n  to  th e  s t a n d a rd  A N O V A  a ssu m p tio n s  o f  n o rm ali ty ,  r a n d o m  sam pling ,  
equ a l i ty  o f  v a r ia n c e  across  t r e a tm e n t  g ro up s  an d  in d ep end en ce  o f  th e  n u m e r a to r  
an d  d en o m in a to r  o f  the  F -ra tio ,  the  rep ea ted  m e asu re s  A N O V A  requ ire s  th a t  
th e  cov ar iances  be tw een  ea ch  p a ir  o f  m e a s u re m e n ts  on the  s a m e  ind iv iduals  
should  be equa l.  T h is  la t te r  r e q u i re m e n t  is o f ten  no t m e t  b u t  p ro cedu res  a re  
a v a i lab le  for dea l ing  w ith  th e  p rob lem , t h a t  is, by using  a n  a p p ro x im a te  F- 
test.

A n  a l te rn a t iv e ,  less res tr ic tive  ana lys is  is a  m u l t iv a r ia te  ana lys is  o f  va r ia n c e  
w hich  p e rfo rm s  a s im u l ta n e o u s  ana lys is  on all m e a s u re m e n ts  for an  indiv idual at 
th e  sa m e  tim e.  E x ac t ly  th e  s a m e  hypo theses  m a y  be te s ted  as  w ith  th e  r ep ea te d  
m e a s u re s  A N O V A  b u t  th e re  is an  ad d i t io n a l  a d v a n ta g e  th a t  th e  co m p o n en ts  
o f  th e  qu a l i ty  o f  life m e a s u re  cou ld  also be an a ly sed  s im u l tan eou s ly ,  a n d  the i r  
re la tive  co n tr ib u t io n  to  g ro u p  d if ferences a t  v ar ious  po in ts  in t im e  could  be 
assessed (M o rr i so n ,  1974; F inn, 1978).

A difficulty w ith  these  and  m os t o th e r  fo rm s o f  ana lys is  o f  m u l t ip le  m e a s u re 
m en t  d a t a  is th a t  m e th o d s  o f  dea l ing  w ith  m issing  in fo rm a t io n  a re  p rob lem at ic .  
In  th e  case  o f  th e  r e p ea te d  m e a s u re s  A N O V A ,  c o m p u te r  p ro g ra m s  c a n  an a ly se  
d a ta  w ith  m issing  observa tions  b u t  o f ten  they  give the  w ron g  es t im a te s  (S A S  
In s t i tu te  Inc., 1985). It  is, how ever,  possible to  co r rec t  th e  o u tp u t  using te c h 
n iques developed  by M ill iken  a n d  Jo h n so n  (1 9 8 5 )  b u t  th ey  a r e  co m plica ted  
and  t im e-con su m in g .  In th e  case  o f  the  m u l t iv a r ia te  A N O V A ,  th e  c o m p u te r  
p ro g ra m s  de le te  a w hole  set o f  d a t a  if  a n y  o bserva tions  in th e  series a r e  missing 
because  m a th e m a t ic a l ly  th e  ana lys is  is no t possible in th is  c i r c u m s tan ce .



130 H. Schipper and J. Clinch

A n  even m o re  ser ious an a ly t ic  p ro b lem  resu l ts  f ro m  p a t ie n t  d e a th s  a t  d if feren t 
t im es  d u r in g  th e  t r ia l .  M iss ing  d a t a  in a  ser ies c an  be a d ju s te d  for  ap p ro p r ia te ly  
d u r in g  analys is  b u t  th e re  is no w ay  o f  dea l in g  w ith  th e  ab sen ce  o f  in fo rm a t io n  
a f te r  a  p a t ie n t  dies. T h e  co nsequ ence  is t h a t  c o m p a ra t iv e  ana ly s is  o f  g rou p  
d a ta  c a n  only be p e r fo rm ed  p r io r  to  d e a th  o f  th e  first pa t ien t .  R e p e a t  ana lys is  
cou ld  be  c o n d uc te d  on th e  successively sm a lle r  rem a in in g  g ro u p  o f  p a t ien ts  b u t  
it w ould  be  necessary  to  m a k e  an  a d ju s tm e n t  in requ i red  s ignificance  levels to  
allow for the  reana lys is  o f  d a ta .  A lte rna t iv e ly ,  d a ta  from  su b g rou ps  o f  p a t ien ts  
w ho d ie  w ith in  specified t im e  periods could  be ana ly sed  sep a ra te ly .  T h is  e m 
p hasizes  th e  need to  use hom og eneo us  g ro up s  o f  p a t ien ts  in a co m p a ra t iv e  tr ia l  
or  to  p lan  for su b g ro u p  ana lys is  w hen  ca lc u la t in g  th e  requ i re d  sam p le  size. A  
co ro l la ry  o f  th e  p ro b lem  of  m issing d a ta  is th e  im p o r ta n c e  o f  p a t ie n t  fo llow-up 
by re sea rc h  staff. Q u a l i ty  o f  life s tud ies  req u i re  m o re  d a t a  h a n d l in g  resources  
th a n  equ iv a len t  s tud ies  w hich  m ea s u re  response  a n d  survival. T h e re  a re  m ore  
d a ta  poin ts  pe r  en co u n te r ,  a n d  th e  n on-recoverab il i ty  o f  d a t a  m a k e s  an  efficient 
p a t ie n t  te ac h in g  a n d  p ro m p tin g  m ec h a n ism  essentia l .  A ssu m in g  a biweekly  te s t 
ing schedule ,  o ne  d a t a  m a n a g e r  can  be expec ted  to  h a n d le  no t  m o re  th a n  50 
pa t ien ts ,  inc lud ing  p a t ie n t  acc ru a l ,  p ro m p tin g  a n d  follow-up, a n d  basic  d a ta  
en try .

W e  h ave  defined q ua l i ty  o f  life as a  com po s ite  o f  fou r  fac tors: physica l  a n d  
o ccu p a t ion a l  func t ion ,  psycholog ical  s ta te ,  social in te rac t ion s  a n d  so m a t ic  sen 
sat ion . D o th e  s tud ies  we u n d e r ta k e  lead  to  a single  co m p os i te  score, fou r  ind i
vidual c o m p o n e n t  scores or b o th ?

T h e  indiv idual c o m p o n e n t  scores c a n n o t  be co nsidered  definit ive e v a lu a to rs  
o f  psycholog ical  or social funct ions .  T h e y  can  d ra w  a t ten t io n  to  m a jo r  a re a s  
o f  dysfun c tion ,  lead ing  to  m o re  d e ta i led  e x a m in a t io n .  T o  d a te ,  no  qu a l i ty  o f  
life m e a s u re  has  been  c o n s t ru c te d  in w hich  the  re la tive  w eigh tings  o f  each 
co m p o n e n t  fac to r  have  been c lin ically  d e te rm in e d ,  a priori. T h e  fac to r-an a ly s is -  
b ased  in s t ru m e n t  design  em p loy ed  to  d a te  a s su m es  each  quest ion  co n tr ib u te s  
eq ua l ly  to  th e  overall  score. T h e  w eigh ting  o f  each  fac to r  in t h a t  score  is th u s  a 
funct ion  o f  th e  n u m b e r  o f  q uest ions  asked .  T h u s  a n  overall  q ua l i ty  o f  life score 
m ea su re s  q ua l i ty  o f  life as em p ir ica l ly  defined by th e  p a r t ic u la r  tes t  s t ru c tu re ,  
bu t  p rovides litt le  ins igh t in to  th e  c o n tr ib u t io n  each  fac to r  m ak es  to  th e  to tal 
o u tcom e.

A t  p resen t ,  the  op t im a l  a p p ro a c h  is to  p rovide  bo th  overall  qu a l i ty  o f  life 
scores plus the  c o n tr ib u to ry  co m p o n en t  scores. T h is  provides an  overall assess
m en t  w hile  a fford ing  ins igh t in to  th e  m e ch a n ism s  u n d er ly ing  th e  ou tcom e . It 
is en ti re ly  possible using  such an  a p p ro a c h  to  im ag in e  a clin ical tr ia l w here  
overall q u a l i ty  o f  life ou tco m es  a re  s im ila r ,  b u t  in w hich  an  e x a m in a t io n  o f  th e  
o u tco m e  fac to r  by fac to r  reveals trade-offs ,  such  as im proved  o ccu p a t io na l  fu n c 
tion a t  th e  expense  o f  social in te rac t io n .  O ffe r ing  th is  d u a l  ana lys is  c i r cu m v en ts  
th e  difficult fac to r-w e igh t in g  issues, w hile  p rov id ing  ins igh ts  in to  underly ing  
m echa n ism s .  S u ch  an  a p p ro a c h  does no t req u ire  increased  p a t ie n t  num bers .
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H o w  does one  in te rp re t  a qu a l i ty  o f  life t r ia l?  A  q ua l i ty  o f  life resu lt  is d is t inc t  
f ro m  b u t  c o m p le m e n ta ry  to  a  survival o r  d isease-f ree  survival resu lt .  It  does 
no t  seem  likely th a t  we will in th e  fo reseeab le  fu tu r e  be  a b le  to  c o n s t ru c t  a 
un ify ing  hypothes is ,  an a lo g o u s  to  w h a t  E ins te in  so u g h t  for physics, linking s u r 
vival q u a l i ty  w ith  survival q u a n t i ty .  A t  an y  po in t  in th e  c lin ica l sp e c t ru m  th e re  
will be  trade-offs  to  m ake .  A t  th e  p resen t  t im e  we a re  ab le  to  d iscuss  am o n g  
m ed ica l  specialis ts  a n d  scien tis ts  d isease-f ree  survival a n d  survival d ifferences 
be tw een  various  the rap ies .  W e  have  q u a n t i ta t iv e  d a t a  on w hich  to  base  tr ia ls  to 
ex tend  survival. A s  q u a l i ty  o f  life t r ia ls  em e rg e  we will for th e  first t im e  have 
b ro ad ly  ac c e p ta b le  d a ta  upon  w hich  to  look a t  overall  h u m a n  func t ion  in the  
co n tex t  o f  t r e a tm e n t  for m a l ig n a n t  disease. R eca ll  t h a t  th is  is fu nc t ion a l ly  d e 
fined q u a l i ty  o f  life. I t  is fo r  th e  m o s t  p a r t  no t  q u a l i ty  o f  life m easu re d  a g a in s t  
som e abso lu te  ex te rn a l  s t a n d a rd ,  b u t  as m e a s u re d  ag a in s t  a  p a t i e n t ’s pas t  ex 
p e rience  an d  exp ec ta t ion .  T h a t  is a  l im i ta t ion  o f  th e  q u a l i ty  o f  life m odel as it 
c u r ren t ly  exists. S u c h  a m odel does not w ork  well in the  con tex t  o f  m ed ic ine  
a s  a  tool to  im prove  socie ty  as a  whole, b ecau se  in o u r  co n s t ruc t io n  it is not 
possible n u m e r ica l ly  to  e la b o ra te  to ta l  a ch ievem en t.  In c o n tr a s t  th ese  issues do 
no t even a r ise  in a survival o r  d isease-f ree  survival s tu dy ,  b e cause  th e  end po in t  
is re lapse  o r  d e a th  w hich  a re  unequivoca l.  S o  we a re  faced w ith  trade-offs.  T h e  
t r a d e -o f f  is finite t im e  to  d e a th  o r  re lap se  a g a in s t  n o n - l in ea r  a n d  po ten t ia l ly  
infinite im p ro v em en ts  in qu a l i ty  o f  life.

In a t r ia l  m e a su r in g  bo th  survival (o r  d isease-f ree  survival)  an d  q u a l i ty  o f  
life, th e re  a r e  th ree  possible tr ia l  o u tcom es.  T h e  first o u tc o m e  is th a t  w hen 
m e asu re d  over th e  pre-defined t im e  in terval o f  th e  t r ia l ,  th e ra p y  A  is super io r  
to  B for bo th  survival a n d  q ua l i ty  o f  life (F ig u re  5).  C ho ose  th e r a p y  A as 
th e  base l ine  for  th e  n ex t  s tudy .  W h a t  is m o re  difficult,  how ever,  is to  dec ide  
w h e th e r  th e  nex t tr ia l  seeks p r im ar i ly  to  im prove  q u a l i ty  o f  life, possibly by 
d ec reas ing  the  toxicity  o f  t r e a tm e n t  A, o r  to  p rovide  add it io na l  survival by 
a d d in g  to  th e  tox ic ity  o f  A . W e  have  tw o p a ra m e te r s  to  b a lance .  T o  so m e  ex ten t  
th e  s ta te  o f  c h e m o th e ra p y  for ad v an ced  n o n -sem in o m a to u s  c a rc in o m a s  o f  th e  
testis  rep resen ts  th is  c lin ica l c o n u n d ru m .  W e  a r e  c u r in g  80 pe r  cen t  o f  pa tien ts .  
T h e  t r e a tm e n t  is o f  re la tive ly  sh o r t  d u ra t io n  a n d  while th e  toxicit ies  d u r in g  
t r e a tm e n t  a re  difficult,  th e  lo ng - te rm  m o rb id i ty ,  th o u g h  no t  ove rw he lm in g ,  is 
con s ide rab ly  g re a te r  th a n  we in it ia l ly  a n t ic ip a ted .  In th is  se t t ing  q ua l i ty  o f  
life d a t a  p rovide  ad d e d  im pe tu s  to  th e  need  to  iden tify  su b g ro up s  o f  h igh-risk  
p a t ien ts  w ho  m ig h t  benefit f rom  m o re  aggress ive  therap ies .

T h e  nex t level o f  co m plex i ty  is th e  clin ical tr ia l  in w hich the  survival o f  A  is 
b e t te r  th a n  survival o f  B b u t  q u a l i ty  o f  life in A a n d  B a r e  equa l,  o r  qu a l i ty  o f  
life in A  is b e t te r  th a n  B bu t  survival o f  A  an d  B a re  eq ua l  (F ig u re  6). C hoose  
th e  b e t te r  a rm .  H ow ever,  the  nex t tr ia l  cho ice  is defined in a d if fe ren t w ay  
th a n  w as th e  case  w hen  we w ere  re s tr ic ted  to  survival an d  d isease-f ree  survival

Q uality o f  L ife Trials: Interpretation
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Figure 5. Schem atic representation o f a trial in which one arm  is, at all points, superior 
to the other both for survival and quality of life

d a ta .  N o w  one m u s t  d issect e i th e r  b io logically  o r  func t ion a l ly  th e  m e ch a n ism s  
u n d er ly ing  th e  in fe r io r  a rm ,  a n d  seek  to  m a n ip u la te  it  w hile  no t co m p ro m is in g  
th e  sup e r io r  a rm .  A s an  ex am p le ,  it m a y  be th a t  tw o  y ears  o f  M e lp h e la n  an d  
5 -F lu o ro u rac i l  a r e  th e r a p e u t ic a l ly  equ iv a len t  to  one  y e a r  o f  C y c lo p h o sp h a m id e  
M e th o t r e x a te  an d  5 -F lu o ro u rac i l  in p re ven t ing  recu r ren ces  in s tag e  II b re a s t  
cance r .  T h e  p e r  t r e a tm e n t  toxic ity  o f  M e lp h e la n  5 F U  is p ro b ab ly  less th a n  th a t  
o f  C M F .  D o you sh o r ten  the  th e r a p y  w ith  M e lp h e la n  5 F U ?

T h e  th i rd  possible o u tco m e  is th e  m os t difficult.  In  th is  s i tu a t io n  survival o u t 
co m e  o f  A  is sup e r io r  to  t h a t  o f  B, b u t  q u a l i ty  o f  life o u tc o m e  o f  B is supe r io r  
to  t h a t  ach ieved  w ith  A (F ig u re  7).  W i th o u t  a b iom ed ica l  equ iva len t  o f  th e  
Unified  Field T h e o ry  th e re  is no c lea r  an sw er  to  th is  ‘P a rad o x ica l  T r ia l ’. H o w 
ever, th e re  is a  choice. F or  an  individual p a t ie n t  th e r e  is a  t r ad e -o f f  in which, 
fo r  th e  first t im e,  he  can  be a rea so n ab ly  in fo rm ed  p a r t ic ip a n t  w ith  his physi
cian .  Fo r  th e  tr ia ls  des ign e r  th e re  a r e  tw o eq ua l ly  e th ica l  ap p ro ac h e s .  O n e  m a y  
seek  e i th e r  to  a llev ia te  th e  q ua l i ty  o f  life d is a d v a n ta g e  o f  the  survival super io r  
tr ia l ,  o r  a t t e m p t  to  im prove survival w ith ou t  u n d u ly  co m p ro m is in g  qu a l i ty  o f  
life in th e  fu n c t io n a l -o u tco m e  su per io r  a rm .  A t  a given t im e  in the  evolution o f
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Figure 6 . A trial comparing two therapies offering equal survival but different quality
of life outcomes

tr e a tm e n t  o f  a p a r t ic u la r  c a n c e r  th e  po ten t ia l  th e r a p e u t ic  ga in  from  a survival- 
o r ie n ta ted  tr ia l  m a y  be less th a n  th a t  o f  a  q u a l i ty  o f  life o r ie n ta te d  tr ia l .  O n e  
m u s t  tak e  th a t  in to  acco u n t .  O n e  ca n  p red ic t  som e h e a te d  d e b a te s  in clinical 
t r ia ls  g ro u p  s tee ring  c o m m it tees .  H ow ever,  these  d e b a te s  will be b ased  on d a ta  
for qu a l i ty  o f  life w hich  a r e  in th e i r  ow n co n tex t  as  sound  as th e  survival and  
d isease-f ree  survival d a t a  to  w hich  we a r e  co ns id e rab ly  m ore  accu s to m ed .

Q u a l i ty  o f  life as  a con cep t  is a  pow erfu l tool. A s  c u r r e n t ly  defined, it is 
th e  co m m o n  final d es t in a t io n  o f  all in te rven tions  in aid  o f  o u r  sick p a t ien t .  I f  
as  physic ians  an d  h ea l th  p lann ers  we e m b ra c e  th e  concep t ,  we find ourselves 
sp eak in g  from  co m m o n  g ro u n d  w ith  o u r  pa tien ts .  M ore  tr ad i t io n a l  b iom etr ic  
m ea su re s  no tw ith s tan d in g ,  we a r e  ab le  to  speak  in te rm s  o u r  p a t ien ts  u n d e r 
s ta n d ,  a n d  to  speak  in a la n g u a g e  th a t  c an  be seen to  re p resen t  soc ie ty ’s goals . 
W h e n  physic ians  re s tr ic t  them selves  to  ta lk in g  a b o u t  P 0 2 ,  c rea t in in e  c lea ran ce ,  
t u m o u r  size an d  survival, we a r e  a t  a  d is ta n c e  from  the  popu la t ion  an d  a re  a l 
w ays v u lne rab le  to  the  societal ‘so w h a t ’. N o w  we seem  to have been ab le  to 
b ring  m ed ica l  science to  the  deepest  recesses o f  indiv idual liberty.  T h e  po ten tia l  
for ab u se  is g rea t .  C o n s id e r  th e  following exam ples:
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Figure 7. The difficult outcome: The Paradoxical Trial. The complexity of 
interpretation is increased if the relative outcomes reverse over time

1. T w o  t r e a tm e n ts ,  ne i th e r  o f  th e m  cu ra t ive ,  a re  co m p are d .  T h e re  a r e  a few 
un exp ec ted  lo n g - te rm  survivors o f  a t r e a tm e n t  w hich  is expensive a n d  whose 
q ua l i ty  o f  life cost is g rea t .  A t r e a tm e n t  w hich  cu res  none b u t  pro longs life 
for m a n y  carr ies  w ith  it a  re la tive ly  good  qu a l i ty  o f  life unti l  d e a th .  F u r th e r ,  
th e  t r e a tm e n t  is inexpensive. W e  m u s t  no t in the  n a m e  o f  econom ics  cease  all 
inves tiga tion  in to  the  m o re  expensive t r e a tm e n t .  T h e  fac t th a t  a  few p a t ien ts  
a re  c u red  w here  none  had  been cu red  before  provides a biological c lue  th a t  
c an n o t  be ignored. P a t ien ts  m u s t  be in fo rm ed  o f  th e  h igh risks o f  the  o c ca 
s ionally  cu ra t iv e  th e ra p y .  T h e  c o m m u n ity  m ay  wish to  focus its resources  in 
an  a t t e m p t  to  exploit the  biological p a th w a y  by re s tr ic t in g  such inves tiga
tional t r e a tm e n ts  to  a  sm all  n u m b e r  o f  c en tres .  H ow ever,  these  d a ta  should  
not p rovide  an  e co n o m e tr ica l ly  based  excuse  for h a l t ing  biological investi
ga tion .  A f te r  all , one  can  m a te r ia l ly  b u t  te m p o ra r i ly  im prove  th e  qu a l i ty  of 
life o f  H o d g k in ’s p a t ie n ts  w ith  m o rph in e ,  while th is  c u ra b le  d isease  takes  its 
re len tless  an d  fa ta l  course  in th e  ab se n c e  o f  e s tab l ished  the rap y .
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2. A  co ro l la ry  occu rs  w hen  c o m p a r in g  t r e a tm e n t  fo r  d if fe ren t diseases. I f  the  
t r e a tm e n t  fo r  d isease  X  is b e t te r  f rom  a q u a l i ty  o f  life po in t  o f  view th a n  
th e  t r e a tm e n t  for d isease  Y, one  m ig h t  be te m p te d  to focus resources  on 
t r e a tm e n t  X. D o lla r  for do lla r ,  given th e  c u r r e n t  s t a te  o f  the  a r t ,  th e re  is 
m o re  to  be ga ined  by t r e a t in g  a popu la t ion  o f  p a t ien ts  with  d isease  X th an  
those  w ith  d isease  Y. I f  you s top  t r e a t in g  d isease  Y , in the  sh o r t  te rm  you 
save  m oney .  In  th e  long te rm  you freeze  m ed ic ine  in its t racks .  O n e  m u s t  
care fu l ly  b a lan c e  resources  so as to  find ou t  w hy t r e a tm e n t  Y is in fer io r  and  
seek to  develop new t r e a tm e n ts  for the  disease.

3. T h e  em erg e n c e  o f  th e  q u a l i ty  o f  life con s t ru c t  m a k e s  t r e a tm e n t  o f  indiv idual 
p a t ie n ts  a  m a t t e r  o f  trade-o ffs  as  well. Q u a l i ty  o f  life is no t  an  o u tco m e  
m e a s u re  su pe r io r  to  t r a d i t io n a l  biological response. It is a  p a t ie n t-c e n tre d  
end  m e a s u re  w hich  is c o m p lem en ta ry .  W e  have  co m e  to  acce p t  t h a t  th e re  
a re  l im ita t ions  to  the  s t r ic t ly  biological a p p ro a c h  to  m edic ine . T h e re  will be 
a  tem p ta t io n  to  rec o m m e n d  to a p a t ie n t  th e  t r e a tm e n t  w hich  offers th e  best 
q u a l i ty  o f  life. T h a t  is as n a r row ly  l im iting  as c u r r e n t  surv iva l-o r ien ta ted  
m a n a g e m e n t .  W e  m u s t  as  physic ians  b ecom e  a c cu s to m ed  to  in co rpo ra t in g  
bo th  p a r t s  o f  th e  m odel in to  o u r  ju d g e m e n ts  an d  to  c o m m u n ic a t in g  th em  to 
o u r  p a tien ts ,  so th a t  to  th e  ex ten t  they  wish to be p a r tn e r s  in th e r a p e u t ic  
dec is io n -m ak ing ,  they  have th e  facts.

4. I f  one  is no t ca re fu l  in using th e  q u a l i ty  o f  life concep t ,  one  can  fall in to  the  
t r a p  o f  th e r a p e u t i c  nihilism . S o m e  s tud ies  o f  th e  t r an s lo ca t ion  o f  a d ju v an t  
c h e m o th e ra p y  for b rea s t  c an ce r  from  inves tiga tiona l tr ia ls  g rou ps  cen tred  
in un ivers ity -based  hosp i ta ls  to  th e  c o m m u n ity ,  sugges t  t h a t  th e  es tab lished  
benefits  o f  a d ju v a n t  c h e m o th e ra p y  a r e  b e ing  c o m pro m ised  in the  c o m m u n ity  
by an  il l-advised focus on q u a l i ty  o f  life. P a t ie n ts  a re  being given less d ru g  
b ecause  physic ians  do no t  w a n t  to  m a k e  th e m  sick. T h e  w ork  o f  H ry n iu k  
an d  Levine (1 9 86 )  an d  o th e r s  suggests  th a t  dose  in tens i ty  in this  se t t ing  is 
im p o r tan t .  F u r th e r  th e r e  is ev idence th a t  th e  side-effects o f  c h e m o th e ra p y  
m ay  have  a less adverse  effect on a p a t i e n t ’s q u a l i ty  o f  life th a n  s im ila r  side- 
effects a t t r i b u ta b l e  to  th e  disease. In th e  face  o f  these  d a ta ,  b a ck ing  off from  
t r e a tm e n t  for fea r  o f  toxicity ,  w ith o u t  hav ing  in ha n d  care fu l ly  designed  
q ua l i ty  o f  life s tud ies  w ith  a d e q u a te  follow-up periods, is il l-advised and  
e th ica lly  ques t ionab le .

T h e  g row th  o f  th e  clin ical tr ia l in c a n c e r  re sea rch  has  been driven by a g re a t  
social need to  con tro l  a  d re a d e d  disease , a n d  by th e  ex is tence  o f  technolog ies  
a n d  a p p ro ach es  w hich offer the  p rom ise  o f  solution. O u r  u n d e rs ta n d in g  o f  the 
biological basis  o f  ce l lu la r  con tro l  fo rm s th e  essence o f  th e r a p e u t ic  ap p ro a ch es  
to  con tro l  a  fam ily  o f  diseases w hose essen tia l  fe a tu re  is a b reak do w n  in ce l
lu la r  g row th  regu la tion .  W h e n  it b e c am e  a p p a re n t  t h a t  we could  a lte r ,  if  only 
trans ien t ly ,  th e  n a tu ra l  h is to ry  o f  som e cancers ,  we began  a  series o f  c linical,
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biologically  b ased  tr ia ls  to  confirm  these  results .  It  took  a lm os t  tw o d ecad es  to  
evolve a  m e th od o log y  w hich  defines a d e q u a te ly  tu m o u r  response , d isease-f ree  
survival a n d  survival. W hile  anec d o ta l  rep o r ts  a re  no t to  be d ism issed  o u t  of 
h a n d  for th e  o bserva t ions  they  m a y  offer,  t r ia ls  w hich  do  no t a d h e re  to  r ig 
o rous  gu idel ines  shou ld  be v iewed w ith  suspicion b ec ause  th e y  m a y  be e i the r  
u n in te rp re ta b le ,  o r  u n su i tab le  fo r  co m p ar iso n  to  o th e r  s im ila r  tr ia ls ,  o r  bo th .

Q u a l i ty  o f  life is a  re latively  new a n d  still evolving o u tco m e  concep t .  T o  
a  c e r ta in  ex te n t  it is po p u la r  a h e a d  o f  its t im e ,  m ak in g  it vu ln e rab le  to  bo th  
a b u se  an d  d iscred it ,  p a r t ic u la r ly  th ro u g h  overs im plif ica tion . T h e  o u tco m e  m e a 
sures  w hich  a r e  now ava i lab le  a r e  good seco n d -gen era t ion  ap p ro x im a t io n s ,  and  
th e  gu idel ines  w hich  have  evolved for th e i r  use m a k e  possible rea so n a b le  in te r 
p re ta t io n s  o f  clinical t r ia l  results .  It  is a p p ro p r ia te  to  expec t q ua l i ty  o f  life as 
an  o u tc o m e  m ea s u re  to  be in co rp o ra ted  in to  P h ase  I I I  clin ical t r ia ls  now and  
in th e  fu tu re .  W e  should ,  how ever,  expec t  to  ap p ly  these  o u tco m e  m easu res  
in co n jun c t io n  w ith  m o re  t r ad i t io n a l  m e a s u re s  such  as survival an d  disease- 
free survival. T h is  increas ing  soph is tica tion  in tr ia l  ana lys is  only  p ara l le ls  th e  
increas ing  soph is tica tion  an d  u n d e rs ta n d in g  o f  th e  m a l ig n a n t  process.
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Appendix A: A Tabular Overview of Quality of Life Studies

T his  ta b le  su m m a r iz e s  37 se lec ted  qu a li ty  o f  life s tudies .  A n  x in d ica te s  th a t  the  
specific f e a tu re  is inc luded  in th e  study . W h e re  th e  i tem  is b lank ,  the  fe a tu re  is 
e i th e r  no t considered  or not repor ted .

Sec tion  A  defines th e  s tu dy  popu la t ion  ch a rac te r i s t ic s  an d  th e  p resence  o f  a 
con tro l  g roup .

Sec tion  B g roups  th e  qu a l i ty  o f  life c h a rac te r i s t ic s  acco rd in g  to  th e  presen t 
definit ion. In  m a n y  in s tances  we have  h a d  to  ex t r a p o la te  the  c a te g o ry  from  the  
s tu d y  repor t .

S ec tion  C  rep o r ts  cr i t ica l  p ro ced u ra l  issues re la ted  to  the  c o n d u c t  o f  the  tr ial.
P / O :  O  ind ica tes  an  ex te rn a l  observer  as  d a ta  source , P ind ica tes  p a t ien t  

se lf-assessm ent.
T h e  lack o f  definit ion o f  q ua l i ty  o f  life a n d  p ro ced u ra l  v agueness  in com piling  

s tud ies  is read i ly  a p p a ren t .
T h e  a u th o r s  a re  in deb ted  to  V ale r ie  Powell S R N  for he r  efforts  in com p le t ing  

th is  table .

(N B: the ta b u la te d  m a te r ia l  begins o v e r l e a f .)
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Assessment of Treatment in 
Rheumatoid Arthritis

Morton Paterson 
Sm ith  Kline and French Laboratories, Philadelphia

Rheumatoid Arthritis Therapy

R h e u m a to id  a r th r i t i s  is an  a u to im m u n e  disease  c h a ra c te r i z e d  by in f lam m ation  
an d  d e te r io ra t io n  o f  th e  jo in ts .  It typ ica lly  begins a ro u n d  m idd le  age  and  a t 
ta c k s  w om en  m o re  of ten  th a n  m en. T h e  m o re  co m m o n  sy m p to m s  inc lude  jo in t  
swelling  an d  pain ,  fa t igue ,  stiffness, a n d  g en e ra l ized  m ala ise .  T h e  d isease  is not 
c u ra b le  b u t  is l ifelong a n d  typ ica lly  p rogressive w ith  periods o f  rem iss ion  and  
exac e rb a t io n .  Seve re  c r ipp ling  c an  o ccu r  in ad v a n c e d  stages.  T h e  p reva lence  in 
th e  U n i te d  S ta te s  has been  e s t im a te d  a t  f rom  1 to  2 pe r  c en t  o f  th e  p opu la t ion ,  
d ep en d in g  on th e  d iag no s t ic  cr i te r ia .

D ru g  th e ra p y  for the  initial s tages  o f  r h e u m a to id  a r th r i t i s  has  typ ica lly  in
volved m ild e r  pain  killers a n d  non-s te ro ida l  a n t i - in f la m m a to ry  d ru g s  (N S A I D s ) ,  
w h ich  a c t  d irec t ly  to  red u ce  in f lam m ation  a n d  pain . T h e y  a r e  re la tive ly  sa fe  ora l  
ag en ts ,  th e i r  m os t  co m m o n  adverse  effect be ing  i r r i ta t io n ,  so m etim es  u lcera tion ,  
o f  th e  s to m ach  lining. T h e i r  a n t i - in f la m m a to ry  efficacy has been d e m o n s t ra te d ,  
b u t  it is u n p re d ic ta b le  a n d  often  tran s i to ry ,  so t h a t  p a t ien ts  f re q u en t ly  t ry  a 
n u m b e r  o f  N S A I D s  th r o u g h o u t  th e  course  o f  th e i r  d isease. T h e ra p y  for a d 
v anced  s tages  o f  r h e u m a to id  a r th r i t i s  inc ludes re la tive ly  few agen ts ,  all m o re  
toxic  th a n  N S A I D s .  A  n u m b e r  o f  these  have  been co nsidered  to  be disease- 
m od ify ing  ag e n ts  ( D M A R D s )  ac tive  ag a in s t  th e  d isease  process, th o u g h  th ey  
a r e  no t  cu ra t iv e  an d  th e ra p y  is co n tinuous .  S o m e  o f  these  a g en ts  have  q u i te  slow 
onse t o f  ac tion ,  p e rh a p s  tw o to  fou r  m o n th s  before  effects a re  seen. A m o n g  th e  
s low -ac ting  D M A R D s ,  in jec tab le  gold has  been proven  efficacious in a series o f
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con tro lled  tr ia ls  an d  in recen t  years  has b ecom e re co m m en d ed  by m a n y  as  the  
a g e n t  o f  cho ice  a f t e r  N S A I D  th e ra p y  has  proven in a d eq u a te .  W h ile  N S A I D s  
a r e  ac tive  ag a in s t  in f lam m ation  in all types o f  a r th r i t i s ,  inc lud ing  th e  fa r  m o re  
c o m m o n  o s teo a r th r i t is ,  gold is ac tive  only  in rh e u m a to id  a r th r i t i s .  B ecause  o f  
th is ,  th e  rep u ta t io n  for tox ic ity  o f  heavy  m eta ls ,  a n d  th e  skills req u i red  to  d if fer
en tia lly  d iagnose  rh e u m a to id  a r th r i t i s ,  use o f  gold has been co ns id e rab ly  g re a te r  
a m o n g  rh eu m a to lo g is t s  th a n  a m o n g  non-specialists .

In t ro d u ced  in th e  U n i ted  S ta te s  in J u n e  1985, a u ran o f in  ( ‘R id a u r a ’, S K & F )  
is th e  only o ra l  form  o f  gold, co n ta in in g  0.87 m i l l ig ram s  o f  th e  m e ta l  in each
3 m il l ig ram  capsu le .  A u ran o f in  is ind ica ted  on ly  in rh e u m a to id  a r th r i t i s  an d  
like in jec tab le  gold has on av e rag e  a  two to  four  m o n th  de lay  in onse t  o f  e f
ficacy. R e c o m m e n d e d  in itia l d o sage  is tw o ta b le ts  a day .  W ith  slow onset o f  
ac t ion  a n d  no d i re c t  effect on  jo in t  pa in ,  a u ran o f in  needs to  be a d d ed ,  a t  leas t ini
tia lly ,  to  ex is ting  N S A I D  th e rap y .  C lin ica l  t r ia ls  o f  au rano f in  (p lus  b ack g ro u n d  
N S A ID s )v e r s u s  p lacebo  (p lus  b a c k g ro u n d  N S A I D s )  d o n e  for r e g u la to ry  a p 
proval have d e m o n s t ra te d  th e  in c re m en ta l  efficacy o f  au rano f in  a t  six m o n th s  
a n d  a c c ep tab le  safe ty . A l th o u g h  d ia r rh o e a  w as  co m m o n  a m o n g  a u ran o f in  p a 
t ien ts ,  a  con s ide rab ly  g re a te r  sh a re  o f  in jec tab le  gold p a t ien ts  ab a n d o n e d  th e r 
apy  becau se  o f  adverse  effects. T h e  p rescrib ing  in fo rm a t io n  for au rano f in ,  like 
th e  re g im en  for in jec tab le  gold th e rap y ,  s t ip u la te s  r e g u la r  tes ts  fo r  possible 
toxicity . A uran o f in ,  th en ,  offers an  ad v an ce  in th e r a p y  for rh e u m a to id  a r th r i t is :  
efficacy c o m p a ra b le  to  t h a t  o f  th e  p r io r  s t a n d a rd ,  with few er side-effects, and  
w ith o u t  th e  inconvenience  a n d  pa in  o f  in t r a m u s c u la r  ad m in is t ra t io n .

The Need for Quality-of-Life Evaluation of Auranofin

D u rin g  th e  period  o f  p re -m a rk e t in g  review by th e  Food a n d  D ru g  A d m in i s t r a 
t ion  o f  the  au rano f in  new d ru g  app lica t ion ,  S m i th  K line &  F ren ch  L a b o ra to r ie s  
( S K & F )  dec ided  to  u n d e r ta k e  a  m a jo r  ad d it io n a l  s tu dy  o f  au ran o f in  a im ed  a t  
defin ing m ore  com p le te ly  its effects on pa tien ts .  T h e re  w ere  several reasons. 
F irs t ,  th e  m e asu re s  o f  efficacy used in p r io r  t r ia ls  w ere  th e  t r a d i t io n a l  ones: n u m 
ber  o f  swollen jo in ts ,  n u m b e r  o f  te n d e r  jo in ts ,  g r ip  s t re n g th ,  t im e  to  w alk  50 feet, 
a n d  d u ra t io n  o f  m o rn in g  stiffness. W h ile  these  m easu re s  can  be app lied  easily  by 
physic ians  a n d  to g e th e r  m a y  in d ica te  th e  severity  o f  th e  d isease  process— th e re  
is no single  m e a s u re  o f  severity  in rh e u m a to id  a r th r i t i s— th e y  do  no t c a p tu r e  the  
effects o f  th e  pa tho log ica l  process on the  h ea l th  o f  th e  p a t ien t .  W h ile  t h a t  m ay  
sou nd  an o m a lo u s ,  hea l th  involves a spec ts  o f  w ell-being  im p o r ta n t  to  th e  pa tien t;  
a n d  these  obviously inc lude m o re  th a n  disease-specific  pa thophys io log ica l  o b 
serva tions  co nven ien t for d iagnos is  o r  m ed ica l  m o n i to r in g — such  m e asu re s  as 
endoscopica lly  proven lesions in pep tic  u lcer, w edge  p ressu re  in congest ive  h e a r t  
fa i lu re ,  sp i ro m e tr ic  read in gs  in ch ro n ic  o bs t ruc t ive  lung disease, e tc. M oreover ,  
in rh e u m a to id  a r th r i t i s  the  incom ple teness  o f  t r a d i t io n a l  m easu res  as ind ica to rs  
even to  physic ians  o f  ‘how well th e  pa t ien t  is d o in g ’ has  been ackno w ledg ed  by
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rh eu m a to lo g is ts  (B o m b a rd ie r  a n d  T ugw el l ,  1983; Fries, 1985). T h u s ,  while an  
a s sessm en t  o f  th e  effect o f  au ran o f in  on th e  rh e u m a to id  d isease  process  requ ires  
t r a d i t io n a l  observa tions ,  an  a ssessm en t  o f  a u ra n o f in ’s effects on th e  hea l th  o f  
the  p a t ie n t  m u s t  involve b ro a d e r  observations . T h e se  have  been ca lled  m e a 
sures  o f  o u tco m e ,  h ea l th  s ta tu s ,  d isab il i ty ,  well being, to ta l  hea l th ,  etc.,  and  
m o re  recen t ly  have been re fe r re d  to as qua li ty -o f- l ife  m easures .  T h a t  th e re  is 
no o ne  a cc ep ted  definit ion o f  q u a l i ty  o f  life does no t n eg a te  the  va lue  o f  such 
m e asu re s  in o b ta in in g  a m o re  co m p le te  a n d  re levan t  assessm en t  o f  d ru g  effects 
th a n  prov ided  by process m easures .

T h e  second  reason  for  u n d e r ta k in g  a b ro a d e r  a ssessm en t  o f  au ran o f in  w as th a t  
t r a d i t io n a l  a ssessm en t  s e p a ra te s  beneficial effects (efficacy), how ever b road ly  
defined, f rom  adv erse  effects. Efficacy is p resen ted  ‘on one side o f  th e  le d g e r ’, 
as  it w ere, an d  sa fe ty  on the  o th e r .  T h e  n e t  effect o f  a d ru g  on th e  q u a l i ty  o f  life 
o f  th e  p a t ie n t  experienc ing  b o th  efficacious effects a n d  perceived  adv erse  effects 
is not c a p tu re d  in a single m etr ic .  T h us ,  th e re  is no q uan ti f ied  w ay to  d e te rm in e  
if th e  p a t ie n t  is on th e  w hole  b e t t e r  off th a n  on a l te rn a t iv e  th e rap y .  It  becom es 
a  m a t t e r  o f  j u d g e m e n t  by th e  assessor  o r  physic ian .  W i th  d ia r rh o e a  a fa irly  
co m m o n  ex perience  a m o n g  au rano f in  p a tien ts ,  an  im proved  a ssessm en t  o f  its 
effects shou ld  inco rp o ra te  th is  nega tive  exp er ien ce  an d  p roduce ,  i f  possible, a  net 
n u m e r ic  value. S in ce  th e re  w ere  av a i lab le  q ua l i ty  o f  life m e a s u re s  in co rp o ra t in g  
adv erse  as well as th e r a p e u t ic  effects a n d  p ro d uc in g  a final n u m b e r  reflecting 
th e i r  ne t  effect, it w as dec id ed  to  use  one  o r  m o re  o f  th ese  m easures .

T h e  final reason  w as th a t  th e  need to  con tro l  th e  costs  o f  m ed ica l  c a re  
is lead ing  increas ing ly  to th e  ap p lica t ion  o f  a  cost-effectiveness c r i te r ion  in 
the  se lection  a n d  r e im b u rs e m e n t  o f  d rugs .  In th e  U n i ted  S ta te s ,  var ious  p r i
v a te  h ea l th  m a in te n a n c e  o rg a n iz a t io n s  ( H M O s ) ,  hosp i ta ls ,  a n d  M ed ica id  p ro 
g ra m m e s  (s ta te  p lans  for th e  poor an d  d isab led )  now forb id  use o r  r e im b u rs e 
m e n t  o f  c e r ta in  d ru g s  for reason s  o f  cost. W h e n  th e  p a t ie n t  pays o u t  o f  pocket 
for d ru g s ,  a  co m m o n  p ra c t ic e  in the  U n i te d  S ta te s ,  th e  sa m e  conce rn  for va lue  
for m o ney  is p resen t .  W h ile  m a n y  d ru g s  m a y  ‘pay  for th em se lv es’ by redu c ing  
o th e r  costs o f  h e a l th  ca re ,  such  as h osp i ta l iza t io n  o r  su rg e ry ,  it is very  difficult 
to  prove t h a t  new d ru g s  in som e c lasses do  this. N e w  analgesics ,  an t ih is tam in e s ,  
a n d  an tihyp er ten s ives ,  a m o n g  o thers ,  m a y  be o f  th is  type, a t  leas t in th e  m e a 
su rab le  sh o r t  te rm .  T h e y  m a y  im prove  p a t i e n ts ’ w ell-be ing  bu t  not in w ays th a t  
re du ce  d iscern ib ly  the  cost o f  disease. T h a t  is, p a r t ic u la r ly  if  th ey  a re  m ore  
expensive th a n  ea r l ie r  ag en ts  o r  r ep re sen t  ad d -o n  th e rap y ,  th ey  m a y  in fac t 
increase  bo th  d ru g  costs  a n d  the  to ta l  cos t  o f  th e  disease. T h is  is con s ide red  a 
likely effect o f  m u ch  a d v an ce d  techn o log y  a n d  should  no t be  a  c au se  o f  a la rm .  
I t  s im ply  m e a n s  th a t  th e  benefits  to  h e a l th  f rom  th e  new d ru g  co m e  a t  a  c e r 
ta in  increase  in net  cost. T h e  ques t ion  th en  becom es one o f  cost effectiveness: 
Does th e  im p ro v e m en t  in h ea l th  ju s t i fy  th e  a d d e d  cost?  Is th e re  good value  for 
m o n e y ?  In an  e ra  o f  cost c o n ta in m e n t  th is  h ad  to  be a re levan t  quest ion  in a 
full assessm en t  o f  au ranof in .
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Posing the cost-effectiveness question underlines the incom pleteness o f tra d i
tional, pathophysiological m easures of disease and the need for a com prehensive, 
quality-of-life m easure of health . It would be clearly  insufficient, for exam ple, 
for cost-effectiveness evaluation to  tell us th a t auranofin reduced the num ber 
o f swollen jo in ts in the average patien t from  25 to 18 a t an added cost of, say 
(hypothetically), $300. The absence of swollen jo in ts m ay be relatively un im 
portan t to the patient. It would be m ore useful to  learn th a t for such a sum  the 
patien t im proved on broader pa tien t-o rien ta ted  m easures o f health , th a t is, in 
quality  o f life. As noted, it is also possible in the case of auranofin th a t negative 
experiences of nausea and vom iting m ight offset w hatever gain in quality  o f life 
is achieved by the reduction in swollen jo in ts. Thus, while for cost-effectiveness 
purposes alm ost any reliable m easure in the d irection of to ta l health  seems 
preferable to lim ited pathophysiological m easures of disease, the ideal would 
be a quality-of-life m easure including adverse effects. Society, or the patient, 
is paying for net value. T hus, in opting for a cost-effectiveness evaluation of 
auranofin, S K & F  again faced the need to  im plem ent a net m easure o f quality  
of life. An a ttem p t was m ade to  express succinctly the type of effectiveness-to- 
cost relationship  th a t would be produced. T he following per-patien t ratio  was 
used:

U nits o f net quality  o f life gained or lost 
C ost-of-disease dollars added or saved 

This was recognized as an ideal. It did not stric tly  rule out the appropriateness 
o f quality-of-life m easures th a t do not include adverse effects. Even these could 
potentially  go beyond trad itional m easures in quantify ing  benefits to  the patien t 
o f auranofin therapy  and thereby  im prove an assessm ent o f its value, even if 
not reduced to a com prehensive num eric unit.

Selection and Implementation o f Quality-of-Life Measures

In m edicine these a re  som etim es called ‘in strum ents’ ra th e r than  questionnaires 
because the ir purpose, like laboratory  determ inations, is precise m easurem ent 
and because tasks o ther than  sim ply answ ering questions m ay be involved. 
W hen the evaluation was planned, the re  were not enough published results 
o f the use of quality-of-life instrum ents to determ ine w hether any would be 
sensitive to  effects o f auranofin in a clinical tria l (the  evaluation m ethod cho
sen). It was decided th a t a varie ty  should be used, representing  both different 
types of question-response fram ew ork and different dim ensions of a rth ritis  and 
health . A m ong them  would be a t least one general health  instrum ent intended 
to  include negative effects o f therapy , even though general health  instrum ents 
were judged  likely to  be less sensitive to  trea tm en t effects than  a rth ritis  spe
cific instrum ents would be. T he Q uality  o f W ell-Being Q uestionnaire (K aplan

Implications of the Cost-Effectiveness Evaluation
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et al.,  1976, 1978; A nderson and M oser 1985) was included partly  because its 
final score expresses a health  sta te  in relation  to perfect health; and this allows 
the calculation  of years o f health  (quality -ad justed  life years or Q A L Y s) added 
by trea tm en t. T he instrum ents selected or created  for the study are  presented 
in T able 1. Som e are  a rth ritis  specific, o thers general health; som e assess func
tion, o thers assess o ther dim ensions of health  or a rth ritis , such as pain; one of 
the function m easures is based on capacity  (‘can you’), one on perform ance 
(‘did you’), and ano ther on observation ( ‘try  to ’). Several o f the general health  
instrum ents a re  open to  the detection of negative effects. F inally, som e of the 
instrum ents a re  preference based. T h a t is, when scored the ir com ponent ques
tions or item s are  given different num eric w eights reflecting the im portance of 
the item , or preference for positive perform ance on the item , am ong patients or 
o ther groups as determ ined by prior preference-w eighting studies. Selection of 
the instrum ents was based upon the judgem ent o f a consulting group consisting 
o f rheum atologists, a  b iostatistic ian , physicians and non-physicians expert in 
outcom e assessm ent, and a health  econom ist. T he goal was com prehensiveness, 
as no stric tly  objective m ethod o f instrum ent selection was known.

T he num ber o f instrum ents and the com plexity of som e had a definite effect 
on the  logistics o f evaluation. M ost required  adm in istra tion  by interviewers. 
T he goal was the collection o f quality-of-life d a ta  in as accu rate  and s tan d ard 
ized a m anner as the collection of laboratory  da ta . This required teaching the 
m echanics o f the instrum ents and the techniques of interview ing— neutra lity , 
repetition  of questions, persistence, etc. O bjective interview ing requires a non
involved person, or a t least stance, and is not appropria te  for busy physicians. 
C onsequently , local interview ers and back-up interview ers, intentionally  w ithout 
m edical backgrounds, were hired a t each city in which evaluation took place. 
Identified and hired by S K & F , they reported to  and were trained  and super
vised by R hode Island H ealth  Services R esearch (S E A R C H ). They received 
forty  hours o f hom e study m ateria l and four days o f cen tralized  train ing . D uring 
the study they tape-recorded the ir interviews with patien ts for im m ediate c ri
tique and telephone feedback by S E A R C H . S E A R C H  also processed, quality- 
controlled and com puterized the w ritten  response d a ta , which were m ailed in 
weekly. T he result was d a ta  o f excellent quality . T ests by S E A R C H  of in
terobserver variability  found th a t the interview ers recorded the sam e p a tien t’s 
responses w ith over 97 per cent agreem ent. Final analysis o f study results found 
th a t the interview er-obtained quality  o f life d a ta  showed less variab ility  than 
did th a t from  the trad itional clinical m easures adm inistered  by the physicians.

T he quality  of life com ponent o f the tria l generated  various com plexities. As 
usual in clinical trials, the trad itional m easures by the physician were recorded 
directly  on case report form s, which were collected a t intervals by com pany per
sonnel. S ince one o f the quality  of life instrum ents (th e  Q uality  o f W ell-Being 
Q uestionnaire) asks about patien ts’ sym ptom s and problem s, it was necessary
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for the physician and S K & F  to receive duplicates o f the interview er response 
sheets for this in strum ent in o rder to be sure th a t all adverse experiences were 
collected by the  com pany. T he length of the interview , usually involving several 
instrum ents, also required th a t the partic ipa ting  rheum atologist investigators 
ad ju st the ir scheduling to  allow each patien t an additional hour of interview  tim e 
beyond the m edical visit tim e. T he interview er-obtained d a ta  were transferred  
to  com puter tape by S E A R C H ; the trad itiona l physician d a ta , a f te r  im m ediate 
review for adverse effects, w ere com puterized a t S K & F . U sing Focus, the two 
tapes w ere m erged a t S K & F , then sent to  the H arvard  School o f Public H ealth  
for sta tistica l analysis.

Controlled Clinical Trial

T he m ethod of evaluation selected was a random ized, placebo-controlled, 
double-bind clinical tria l. This design has becom e well recognized as the most 
useful and defensible in establishing the efficacy of drugs. In short, w ith
out a control, im provem ent seen in auranofin patien ts m ight be a ttr ib u ted  to 
o ther causes than  the drug itself— suggestion by the physicians, participation  
in a study, na tu ra l rem ission o f the disease, and  the like. Placebo, not in
jec tab le  gold, was chosen as the control because the essential question was 
not w hether auranofin would com pare favourably in quality  o f life o r cost with 
an equally effective but less safe gold regim en, one requiring  weekly injections, 
but w hether adding auranofin to  a background therapy  of N S A ID s would com 
pare favourably  w ith not adding it. Relatively few rheum ato id  a rth ritis  patien ts 
receive in jectable gold. F ar m ore, particu larly  in earlier stages o f the disease 
and in the larger population o f rheum ato id  a rth ritis  patien ts not in the care of 
rheum atologists, a re  trea ted  w ith N S A ID s alone. N o safe a lternative  course is 
available. T he effect o f auranofin in this population, w here a m ajor decision is 
w hether to in itia te  gold therapy  or not, was clearly  m ore im portan t than  d is
crim ination  between two forms of gold. T hus, the clinical tria l random ized half 
the patien ts to  auranofin plus continuation  of prior N S A ID s and ha lf to  placebo 
plus continuation  of p rior N S A ID s. T he auranofin and placebo capsules were 
identical, and neither patien t nor physician knew who received which until the 
blind was broken a t the end of the trial.

T he trea tm en t effect of auranofin was defined as the m ean change, on the 
various m easures, of the auranofin  patients between the s ta rt and end o f the 
tria l m inus the m ean change o f the placebo patients. T he ‘placebo effect’ o f 
auranofin is thus sub trac ted  out. As w ith m any drug tria ls designed to isolate 
cause and effect, artific ialities o f the protocol m ay lim it prediction o f the effect 
of the com pound under ‘norm al conditions of use’. (T he word ‘effectiveness’ 
has been designated  for this. ‘Efficacy’ has been defined as results under ‘ideal 
conditions o f use’.) In so far as there is little  use o f placebo in norm al practice, 
its use in the auranofin  evaluation  is one such artificiality . In norm al practice,
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the relevant com parison would m ore likely be betw een adding known auranofin, 
perhaps along with the physician’s positive suggestion as to its value, versus do
ing nothing, th a t is, sim ply continuing N S A ID s. T he placebo group m ay well 
do b e tte r on m easures of outcom e than would the do-nothing group, since the 
la tte r  would be deprived of the  suggestive effect o f placebo therapy , which can 
be qu ite  strong. T hus, it was recognized th a t the trea tm en t effect shown in the 
tria l would satisfy the  scientific crite ria  for cause and effect but m ight underes
tim ate  the degree o f effect under norm al conditions of use. This was im portan t 
for the cost-effectiveness evaluation, because th a t relationship  specifically in
volves effectiveness, not efficacy. H ealth  econom ists have not sought to  define 
cost-efficacy ratios, since efficacy, if  the ideal conditions of use under which it 
is m easured differ from  norm al conditions of use, is not very m eaningful in eco
nom ic analysis. I f  the com m unity’s resources are to be allocated  according to 
value for money, value m ust be determ ined under com m unity  conditions o f use, 
not those produced in an experim entally  constrained clinical trial. T hus, to  the 
extent th a t the efficacy of auranofin as determ ined in the trial would understa te  
the d ru g ’s effectiveness, its cost-effectiveness ratio  would be less favourable. 
This was seen as a risk for the tria l. How ever, because the ‘real w orld’ a lte r
native, no placebo in the control group, would unblind the tria l and leave open 
to  question the very presence of any inherent quality-of-life effect from  the 
com pound, the risk was accepted.

S im ilarly , the costs used in a cost-effectiveness ratio  should be those gener
ated  under norm al conditions of use, not those imposed by the requirem ents of 
a carefully  m onitored tria l. All kinds of d iagnostic tests and expensive m easures 
o f physiological change m ay be done in a clinical tr ia l— endoscopy in gastritis, 
for exam ple, to  see if stom ach lesions a re  present or have healed— but typ i
cally not done in real practice. These not only im pose artificial costs but create 
knowledge on the p art o f the physician th a t could lead to atypical therapeu tic  
m anoeuvres, which them selves m ay add or avoid o ther costs and could a lte r  the 
very the rapeu tic  outcom e under econom ic investigation, th a t is, effectiveness. 
Fortunate ly , the auranofin protocol required little th a t differed from  norm al 
trea tm en t o f rheum ato id  arth ritis . X -rays and o ther tests not typical of norm al 
p ractice were done before the  s ta rt o f the study, and m onthly laboratory  tests 
not norm ally done in N S A ID -on ly  patien ts were required of the placebo as well 
as the auranofin group. N e ith e r o f these artificialities were likely to  a lte r  the 
trea tm en t protocol, and the ir costs could be elim inated in the cost-effectiveness 
analysis. The relevant costs to  be observed during  the tria l would be those gener
a ted  over and above the easily identifiable costs im posed by the protocol. Thus, 
since com parative costs close to  those of norm al use and non-use o f auranofin 
could be obtained, m eaningful cost-of-disease d a ta  were collectable.

W hile the tria l was originally planned to include twelve m onths of trea tm en t 
on auranofin  or placebo, w ith a concerted a ttem p t to keep patients on assigned 
m edication for the full te rm , it becam e clear th a t it would be im possible if
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not unethical to  keep non-responding or adversely affected patien ts on blinded 
therapy  for th a t length of tim e. Y et shortening the tria l m ight not allow a u 
ranofin, a lready  slow -acting, enough tim e to exert its full effect. This seemed 
particu larly  tru e  in the case of certain  cost effects, such as work loss or the use 
o f hired help, which take tim e to m anifest them selves. It was decided th a t the 
blinded design could be sustained for six m onths and th a t any quality  o f life 
effects, if not cost effects, would probably be seen in th a t period of tim e. As 
will be explained below, this was to  affect one aspect o f the cost-effectiveness 
evaluation, the Q A L Y  calculation , in a way th a t was not realized when the tria l 
was shortened.

Because the variability  o f the quality-of-life m easures in previous tria ls was 
not available, the num ber o f patien ts required  to assure sta tistica l significance, 
assum ing various trea tm en t effects, could not be calculated . It was suggested 
th a t a to tal of 450 patien ts (225 on auranofin , 225 on placebo) m ight be nec
essary for one of the general health  instrum ents; w hereas a to ta l of 150 had 
sufficed for significance on som e of the trad itional clinical m easures used in 
prior tria ls o f auranofin. It was decided, a t som e risk to the tria l, th a t 300 pa
tients would be sufficient. To obtain  this m any required  a m ulticen tre tr ia l, and 
fourteen centres were recru ited , twelve in the U nited S ta tes  and two in C anada .

P atien ts were seen two weeks prior to  random ization  ( — 2 weeks), a t d rug 
s ta rt day (0 day) and then a t m onthly intervals th rough  m onth 6. T he instru 
m ents, not all of which could be adm inistered  a t each visit, were scheduled as 
shown in T able 2. ( If  adm inistered  a t —2 weeks and 0 day, the m ean of the 
two values was used as the baseline).

Num ber of P atien ts Analysed

W hen the tria l design was under discussion, it was decided th a t as m uch care as 
possible would be taken  to  keep patien ts on assigned m edication for six m onths. 
If  it w ere necessary to  w ithdraw  a patien t or break  his or her m edication code, 
th a t patien t would continue to  be m onitored th rough  m onth 6. T he following 
p arag raph  to  this effect was placed in the  study protocol:

For w hatever reason patien ts exit the double-blind phase o f the study prior 
to  six m onths, they will have the Q uality  o f Life assessm ent a t the orig
inally scheduled intervals, th rough  six m onths . . .  and c lin ica l/lab o ra to ry  
evaluations as specified [through m onth six] in this protocol.

This was unusual in a drug  trial. Typically, efficacy d a ta  on w ithdraw n patients 
a re  not collected past the point of w ithdraw al. In this tr ia l, in which com par
ison o f group m eans was to be based on all or nearly  all patien ts random ized, 
even if they did not rem ain on coded m edication, it was im portan t to have six 
m onths d a ta  on as m any patien ts as possible. An a lternative  approach , basing
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Table 2. Frequency of administration of outcome measures

Baseline One Two

Study month 

Three Four Five Six

Clinical
Number of tender joints ^
Number of swollen joints
50-foot walk time X X X X X X X

Duration of morning stiffness
Grip strength J1

Pain
McGill Pain Questionnaire X X X X

Pain Ladder Scale X X X X

10-Centimetre Pain Line X X X X

Function
Keitel Assessment X X X

Toronto Activities of Daily Living X

Health Assessment Questionnaire X X X X

Quality of Well Being Questionnaire X X X X X

Global Impression
Arthritis specific:

Categorical Scale X X X X

Ladder Scale X X X X

Overall Health:
Ladder Scale, current X X X X

Ladder Scale, six-day mean X X X X

10-Centimetre Line, by patient X X X X

10-Centimetre Line, by physician X X X X

Rand Current Health Assessment X X

Utility
Patient Utility Measurement Set X

Standard Gamble Questionnaire X

Willingness-to-Pay Questionnaire X

Other
NIM H Depression Questionnaire X X X X

Rand General Health Perceptions X X

S ource: A d a p ted  from  B om bard ie r et al. (1 986 ).
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the efficacy analysis on only those patien ts com pleting the study on assigned 
blinded m edication, though com m on in drug studies, was considered to be un
acceptable. W hile there are  argum ents for the la tte r  m ethod when a ttem pting  
to  define the presence o f inherent activ ity  in a com pound, it seem ed p artic 
u larly  suspect in cost-effectiveness analysis. This is because while w ithdraw n 
patien ts m ay perhaps be ignored in an efficacy analysis, ignoring their costs 
a fte r  early  w ithdraw al would add considerable uncerta in ty  to the cost side of 
the effectiveness-cost ratio. (This issue of a definition of cost-effectiveness in 
the context o f a controlled clinical trial is one th a t health  econom ists m ight 
usefully address.)

In any case, th rough the atten tion  of the study planners and the cooperation 
of the partic ipating  centres, the com pletion problem  was largely obviated. As 
noted by B om bardier, W are and co-workers in the first detailed report of study 
results (B om bard ier et al. ,  1986), o f 311 eligible patients random ized only 8 
were w ithdraw n from  the study drug and lost to follow up before th ree months; 
and of the rem aining 303 patients, 294 were followed into the sixth m onth. 
T he efficacy analysis was based on the 303 patients com pleting a t least three 
m onths of therapy, since auranofin has an onset o f effect abou t th ree m onths 
afte r initiation. T he values for the nine patients lost to follow-up between m onths 
3 and 6 were the ir last values recorded.

Adverse Effects

Analysis of safety was based on 309 of the 311 eligible patients random ized, 
two having been lost to follow-up im m ediately afte r random ization. As expected 
from  prior auranofin studies, d ia rrhoea occurred significantly m ore often in 
the auranofin group (59 per cent of th a t group) than  in the placebo group 
(19 per cen t), as shown in T able 3. W hile in 24 per cent o f auranofin-treated  
patien ts the d iarrhoea was m oderate to  severe, requiring  a t least tem porary  
d iscontinuance, in only 4 per cent did it require perm anen t discontinuance o f the 
drug. D iarrhoea tended to  present early  in the course o f trea tm en t— 30 per cent 
o f those auranofin patien ts w ith d iarrhoea being affected in the first m onth— so 
th a t by m onth 6 the cum ulative proportion of patients with a t least one episode 
was levelling. In addition , significantly m ore patien ts in the auranofin group (21 
per cent o f th a t group) experienced abdom inal pain than  did placebo patients 
(11 per cent). C ertain  laboratory  anom alies were m ore com m on in the auranofin 
group.

Beneficial Effects

As noted, for most m easures the trea tm en t effect (efficacy or effectiveness) was 
defined as the difference between the average change o f the auranofin group 
between baseline and m onth 6 and the average change o f the placebo group. (On



168 Morton Paterson

Table 3. Adverse events by treatm ent groups (n =  309)

Placebo 
(n =  152) 

N um ber %

Auranofin 
(n = 157) 

Num ber % P value

D iarrhoea 29 19 93 59 <0.0001
Rash 31 20 37 24 0.50
Digestiveu 37 24 48 31 0.22
Abdominal pain 16 11 33 21 0.01
O ral ulcers/stom atitis 18 12 17 11 0.78
Pruritus 10 7 20 13 0.07
Headache, general 
Proteinuria

10 7 19 12 0.10
1 0.7 5 3.2 0.22

A nem iar 1 0.7 1 0.6 1.00
Leukopenia^ 3 2.0 1 0.6 0.37
Thrombocytopenia'' 1 0.7 2 1.3 1.00
Serum  glutam ic oxaloacetic 

transam inase increase^
1 0.7 6 0.8 0.12

Alkaline phosphatase increase/ 0 0.0 4 2.6 0.12
Blood urea nitrogen increase* 2 1.3 6 3.8 0.28

a Inc ludes nausea , vom iting , g a s tro in te s tin a l d iso rde r (g en e ra l) . 
h 2 +  o r  h ig h e r by  d ip stick , o r 1 g per 24 hours.
c H em oglob in  m ore  th a n  10 per c en t below  in v estig a to r’s low er lim it o f n o rm al, o r a t  least 3 g /d l  

d ro p  from  baseline. 
d Less th a n  3,0 0 0 /m m 1. 
e L ess th a n  1 0 0 ,0 0 0 /m m 3.
'  M ore  th a n  tw ice in v estig a to r’s u p p er lim it o f  no rm al.
* A t least 20  per cen t above in v estig a to r’s u p p er lim it o f  no rm al, o r a t  least 30 m g /d l.

S ou rce : R ep ro d u ced  from  B o m b ard ie r el al. (1986 ).

four m easures, T oronto  A ctivities o f Daily Living, P atien t U tility  M easurem ent 
S et, S tan d a rd  G am ble, and W illingness to Pay, no baseline observation was 
m ade and the trea tm en t effect was ascerta ined  a t m onth  5 or 6 o f trea tm en t.) 
In sum, th is difference was positive for auranofin on v irtually  all m easures. As 
seen in T ab le 4, on m ost m easures the trea tm en t effect a tta ined  reasonably  high 
levels o f sta tistica l significance. Som e were highly significant.

Traditional Clinical Measures

Overall results on the  trad itional m easures, showing a consistent trend  tow ard 
g rea ter im provem ent in the auranofin group, were sim ilar to  those o f p rior a u 
ranofin trials. T he auranofin patien ts a t six m onths reduced on average the 
num ber of the ir tender jo in ts by abou t th ree m ore jo in ts ( — 7.3 vs —4.5 jo in ts) 
and the ir swollen jo in ts by abou t two m ore jo in ts ( — 5.5 vs —3.6 jo in ts) than 
did the p lacebo-treated  patients. Also, the auranofin  patien ts reduced the ir tim e 
to walk 50 feet by about one and a th ird  m ore seconds than did the placebo 
patients, who actua lly  increased the ir w alk tim e ( — 0.74 vs + 0 .6 1  seconds); 
and they reduced the ir experience o f m orning stiffness by sixteen m ore m inutes
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than  did the placebo group ( — 28 vs — 12 m inutes). F inally, a t six m onths, 
the average auranofin patien t could squeeze up m ore m illim etres of m ercury 
in the grip  strength  test than  he or she could a t baseline, w hereas the average 
placebo patien t could squeeze up fewer m illim etres than  a t baseline ( + 1 3  vs
— 2 m illim etres). T he lower levels o f sta tistica l significance for walking tim e 
and duration  of m orning stiffness reflected a  high m easurem ent erro r for these 
variables from  visit to  visit (B om bard ier et al. , 1986). N orm ally , these five 
clinical m easures, trad itionally  used in a ttem p ts  to represent the severity of 
a disease process not defined by any single objective m easure, would supply 
the m ain, if  not sole, quantification  o f the positive effect of auranofin therapy. 
A gainst th is an estim ate of the degree o f negative experience from  d iarrhoea 
or abdom inal pain would be weighed judgm enta lly  by the physician— perhaps 
by the interested patien t as well, and possibly, in today’s environm ent, by the 
health  plan m anager. C learly , in a trade-off decision to trea t with auranofin, a 
cen tra l question was w hether im provem ents observed by the trad itional m ea
sures extended to im provem ents in perform ance and other outcom es valued in 
daily life.

Measures o f  Pain

Effect on pain fu rther defines the overall effect o f auranofin. T he drug  has no 
d irect effect on the pain of inflam m ation, as have N S A ID S , so th a t evidence of 
pain reduction was not assum ed when the tria l was planned. An indirect effect 
on pain did occur, however, as is ap p aren t in the scores of th ree pain m ea
sures used. P erhaps because of a less than  d irect effect, the degree o f sta tistica l 
significance seen with the pain m easures is not as high overall as th a t o f the 
trad itional m easures. O n the  M cGill Pain Q uestionnaire (M elzak, 1975), a u 
ranofin patien ts selected fewer h igher-scoring (m ore ‘severe’) words to describe 
the ir present pain, resulting  in a score im provem ent 2.4 points be tte r than  th a t 
o f the placebo patien ts ( — 8 vs —5.6). This questionnaire has a score range 
from  78 (w orst) to  0. Though the score changes a t six m onths were positive 
(tow ards zero) and auranofin perform ed better than placebo by 2.4 points (P  =  
0 .02), w ithout experience with o ther applications of the m easure, it is difficult 
to tell how im portan t to patien ts is a reduction of 8 and 5.6 on this scale, or 
how im portan t is a difference of 2.4. T he Pain L adder Scale, constructed  for 
th is tria l and ca lib ra ted  in equal degrees from  ‘most severe im aginable pain’ 
(0) to  ‘no pain’ (10), is perhaps m ore straigh tfo rw ard . A uranofin patients im 
proved abou t a th ird  of a step  m ore than  did placebo patien ts ( +  0.96 vs + 0 .61  
degrees). S ta tis tica l significance, however, was less than  with the M cGill ques
tionnaire. A m ore fam iliar type of instrum ent was the non-calibrated  visual 
analogue scale or 10-centim etre Pain Line (Scott and Huskisson, 1976; Dick
son and Bird, 1981)— from  ‘excrucia ting ’ (10, righ t end) to ‘none’ (0, left end). 
A cross is placed on the line to indicate the degree of jo in t pain curren tly  ex
perienced. This sim ple m easure proved the most sensitive o f the pain m easures
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to the trea tm en t effect o f auranofin (p  =  0.01). A gain, one is not sure of the 
im portance of the changes observed.

Measures o f  Function

T he m easures of function selected for the  tr ia l, while all d irected  to  this well- 
acknow ledged dim ension o f arth ritis , differ from  each o ther fundam entally  in 
the ir a ttem p t to encom pass the overall health  of the patien t, to  cap tu re  adverse 
effects, and to allow for preference or im portance— th a t is, the relative pref
erence of the patien t for perform ance on the d ifferent item s rated . T he Keitel 
A ssessm ent (Eberl et al. ,  1976) involves 23 range-of-m otion tasks (e.g. touch 
shoulder with hand) perform ed by the patient. T he interview er records the d if
ficulty with which each is perform ed, resulting in a to tal score from  98 (worst) 
to 0. Between baseline and m onth 6, auranofin patients im proved the ir score 
by an average o f — 1.5 points, w hereas placebo patients worsened by + 1 .7  
points. (The difference was highly significant sta tistica lly  a t p  =  0 .003.) The 
score obviously represents a physical or bodily subdim ension of function and is 
essentially additive (w eighting equally perform ance on each task), ra th e r than 
preference based.

T he Toronto  A ctivities of Daily Living Q uestionnaire (H elew a et al. 1982) 
as used in this tria l, an arthritis-specific instrum ent, scores to  w hat ex ten t per
form ance of activities in tw enty-one areas of daily  living has changed, in the 
p a tien t’s opinion, since the s ta rt o f therapy. These retrospectively o rien tated  
change questions were adm inistered  a t m onth 6. Responses can range from  (‘a 
lot w orse’) to (‘a lot b e tte r’), w ith an overall score range from  — 4 (w orst) to 
+  1. T he six-m onth value for the auranofin  group was 0.02, and 0.00 for the 
placebo group (p  =  0 .02). W hile the scoring system  is not preference-w eighted 
and is som ew hat com plex, a higher change score represents concrete im prove
m ents in the perform ance o f a wide variety  of daily  tasks, ranging from  basic 
self- care  to  social and w ork-related  in teractions. As such, th e  instrum ent cap 
tu res a broad aspect o f quality  o f life in considerable detail.

T he H ealth  A ssessm ent Q uestionnaire or H A Q  (Fries et al. ,  1982; Fries,
1985), ano ther arthritis-specific instrum ent o f the activities-of-daily-living type, 
specifies eight areas of daily  function (e.g. hygiene) each with two to  th ree 
activities (e.g. take a tub  bath ). T he patien t reports his or her difficulty in 
perform ing each activity  during  the past week, and the degree of difficulty is 
scored from  3 ( ‘unable to  do) to  0 ( ‘w ithout any difficulty’); the lower values 
are raised if aids, devices, o r help from  ano ther a re  needed. The overall score 
ranged from  3.00 (w orst) to  0. T he H A Q  was adm inistered  a t baseline and 
th roughout the tria l. A uranofin patien ts improved by an average of —0.31 
on th is m easure, placebo patien ts by —0.17 (p  =  0 .01). T he g rea te r average 
im provem ent o f —0.14 points in the  auranofin group is abou t the sam e as 
would be produced by a change from  the ab ility  to walk outdoors on level
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Table 5. Quality of Well-Being Questionnaire: function levels

Level No. Level definition Weight

M obility Scale (MOB)

5 No limitations for health reasons -0 .0 0 0
4 Did not drive a car, health-related (younger) 

than 16 yr); did not ride in a car as usual for age, 
health-related, an d /o r did not use public 
transportation, health-related; or had or would 
have used more help than usual for age to use 
public transportation, health-related.

-0 .0 8 2

2 In hospital, health-related.

Physical A ctivity Scale (PAC)

-0 .0 9 0

4 No limitations for health reasons. -0 .0 0 0
3 In wheelchair, moved or controlled movement of 

wheelchair without help from someone else; or had 
trouble or did not try to lift, stoop, bend over, or 
use stairs or inclines, health-related, an d /o r limped, 
used a cane, crutches, or walker, health-related; 
an d /o r had any other physical limitation in walking, 
or did not try to walk as far or as fast as others 
the same age are able; health-related

-0 .0 6 0

1 In wheelchair, did not move or control the movement of 
wheelchair without help from someone else, or in bed, chair, 
or couch for most or all of the day, health-related.

Social A ctivity Scale (SAC)

-0 .0 7 7

5 No limitations for health reasons. -0 .0 0 0
4 Limited in other (e.g. recreational) role activity, 

health-related.
-0 .0 6 1

3 Limited in major (prim ary) role activity, health-related. -0 .0 6 1
2 Performed no major role activity, health-related, but did 

perform self-care activities.
-0 .0 6 1

1 Performed no major role activity, health-related, and did not 
perform or had more help than usual in performance 
or one or more self-care activities, health-related.

-0 .1 0 6

S ource : A d a p ted  from  A nderson  and  M oser (1985 )

group with m uch difficulty to the ability  to walk outdoors on level ground with 
some difficulty, or from getting  out of bed with m uch difficulty to getting  out 
o f bed with som e difficulty; either o f these changes in degree of function would 
produce a —0.125 im provem ent in H A Q  score. W ith  this translation  to  one 
specific im provem ent in daily function we have a m ore concrete representation  
o f trea tm en t effect. A gain, the instrum ent assigns equal preference w eights to 
all activities. As in all the results presented so far, negative experiences from  
adverse effects are not incorporated.
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T he Q uality  o f W ell-Being Q uestionnaire or Q W B  (K aplan  et al. , 1976, 
1978) is designed to m easure functional d isability  in all diseases. T he patien t 
is asked w hat he or she did or did not do because of health  on each o f the last 
six days. T he responses classify the patien t into a given level of ability  w ithin 
th ree areas o f perform ance, listed in T ab le  5 (A nderson and M oser, 1985). 
A predeterm ined w eight is assigned to each level. T he Q W B  also asks about 
sym ptom s and health  problem s, each w ith the predeterm ined  w eight shown in 
T able 6 (A nderson and M oser, 1985). The worse the sym ptom /prob lem  or 
d isability , the higher its weight. All w eights recorded for a patien t a re  added 
and the sum sub trac ted  from  1.000, representing full health  (i.e. 0 d isability  
and 0 sym ptom s), so th a t the lower the resulting score the worse is the p a tien t’s 
well-being. As seen in T able 6, d ia rrhoea reported by a patien t in the tria l 
would lower th a t p a tien t’s score by 0.290. O rd inarily , when the Q W B  is scored 
the values assigned to  each level o f disability  or sym ptom /prob lem  are those 
determ ined from  prior studies o f preferences in a norm al population. In this 
tria l, the rheum atoid  a rth ritis  patients them selves were given preference sorting 
and ranking tasks in o rder to determ ined the values to be used. These values 
agreed closely w ith those from  the prior studies (B alaban  et al. , 1986). T hus, 
the Q W B  not only includes adverse effects o f therapy  but w eights all response 
item s according to preference or im portance. T he Q W B score is thus a m ore 
com prehensive m easure of effect than  any o ther instrum ent so far discussed.

D espite qualm s when the tria l was planned about the possible insensitivity 
o f the Q W B  to changes in rheum ato id  a rth ritis  patients, the instrum ent proved 
highly sensitive to  trea tm en t effect. A t baseline, auranofin and placebo groups 
averaged v irtually  the sam e on the Q W B —  0.599 and 0.600 respectively on the 
scale from  0 to  1.000 (dea th  to full health ). By m onth 6, the auranofin group 
had im proved by 0.023, and the placebo group worsened slightly  by —0.001. 
T he difference is highly significant sta tistica lly  (p  =  0.005). As was apparen t 
in the discussion of the instrum ents above, one of the problem s w ith quality- 
of-life scores is w hether a p articu la r change in score is clinically im portan t. 
T his question seems accen tua ted  in the case o f the Q W B  by the sm all num eric 
range of the  scale. However, as can  be seen in T able 5, the 0.024 trea tm en t 
effect observed in the tria l represents, approxim ately , the equivalent o f an im 
provem ent by the average auranofin  patien t from  using a w heelchair w ith help 
(P A C  level 1) to  w alking with physical lim itations (P A C  level 3), a + 0 .0 1 7  
change on the Q W B . Im proving from  being hospitalized (M O B  level 2) to  us
ing public transpo rta tion  with help (M O B  level 4) would produce a + 0 .2 8 0  
change on the Q W B , again  abou t as m uch as the  + 0 .0 2 4  observed in the trial. 
As noted, the average score im provem ent o f + 0 .0 2 4  in the tria l is net; th a t 
is, it includes adverse drug  experiences such as d iarrhoea. A gain, the effect of 
auranofin is m ore ap p aren t from  a thorough understanding  o f the scoring sys
tem  of the Q W B  instrum ent and transla tion  to  a single specific im provem ent 
in function.
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Table 6. Q uality of Well-Being Questionnaire: sym ptom s/problem s

S /P  No Sym ptom /problem Weights

1 Death (not on respondent’s card). -0 .7 2 7
2 Loss of consciousness such as seizure (fits), fainting, or coma 

(out cold or knocked out).
-0 .4 0 7

3 Burn over large areas of face, body, arm s, or legs. -0 .3 6 7
4 Pain, bleeding, itching, or discharge (drainage) from sexual

organs— does not include normal menstrual (m onthly) bleeding.
-0 .3 4 9

5 Trouble learning, rem embering, or thinking clearly. -0 .3 4 0
6 Any combination of one or more hands, feet, arm s, or legs

either missing, deformed (crooked), paralysed (unable to move), 
or broken— includes wearing artificial limbs or braces.

-0 .3 3 3

7 Pain, stiffness, weakness, numbness, or other discomfort in chest, 
stomach (including hernia or rupture), side, neck, back, hips 
or any joints of hands, feet, arms, or legs.

-0 .2 9 9

8 Pain, burning, bleeding, itching, or other difficulty with rectum, 
bowel movements, or urination (passing water).

-0 .2 9 2

9 Sick or upset stomach, vomiting or loose bowel movement, with 
or without fever, chills, or aching all over.

-0 .2 9 0

10 G eneral tiredness, weakness, or weight loss. -0 .2 5 9
11 Cough, wheezing, or shortness of breath with or without fever, 

chills, or aching all over.
-0 .2 5 7

12 Spells of feeling upset, being depressed, or of crying. -0 .2 5 7
13 H eadache, or dizziness, or ringing in ears, or spells of feeling 

hot, or nervous, or shaky.
-0 .2 4 4

14 Burning or itching rash on large areas of face, body, arm s, 
or legs.

-0 .2 4 0

15 Trouble talking, such as lisp, stuttering, hoarseness, or being 
unable to speak.

-0 .2 3 7

16 Pain or discomfort in one or both eyes (such as burning or 
itching) or any trouble seeing after correction.

-0 .2 3 0

17 Overweight for age and height or skin defect of face, body, arm s, or 
legs, §uch as scars, pimples, warts, bruises, or changes in colour.

-0 .1 8 6

18 Pain in ear, tooth, jaw , throat, lips, tongue; several missing or 
crooked perm anent teeth— includes wearing bridges or false 
teeth; stuffy, runny nose; or any trouble hearing— includes 
wearing a hearing aid.

-0 .1 7 0

19 Taking medication or staying on a prescribed diet for health 
reasons

-0 .1 4 4

20 W ore eyeglasses or contact lenses. -0 .1 0 1
21 Breathing smog or unpleasant air. -0 .1 0 1
22 No symptom or problem (not on respondent’s card). -0 .0 0 0
23 Standard sym ptom /problem . -0 .2 5 7

S ource : A d ap ted  from  A nderson  an d  M oser (1985)



176 Morton Paterson

G lobal m easures ask the patient sim ply to  designate d irectly  an im pression of 
his or her health  state . G lobal a rth ritis  m easures focus on th a t disease only. In 
the A rth ritis  C ategorical Scale the patien t selects one o f five possible responses 
from  ‘very poor’ to ‘very good’ to  describe his or her a rth ritis  ‘condition today ’. 
Scores range from  1 (w orst) to 5. On this range the auranofin group improved 
by + 0 .6 5  and the placebo group by + 0 .3 1 . This sim ple ‘how are you today ’ 
type m easure had the distinction of producing the highest degree of sta tistica l 
significance of all m easures of any type used in the tria l (p  =  < 0 .0 0 1 ) . The 
A rth ritis  L adder Scale shows 10 equal degrees of a rth ritis  activity  from  ‘most 
severe problem s’ (0, bottom ) to ‘no problem s’ (10, top). T he patien t selects the 
degree of a rth ritis  ‘activ ity ’ experienced on each of the past six days, and a 
six-day average score from  0 to  10 is ca lcu lated . T he auranofin group showed 
a m ean im provem ent of + 0 .9 8  degrees on this scale, the placebo group + 0 .5 9  
(p  =  0 .11). G lobal overall health  m easures a re  intended to  cap tu re  to ta l health . 
T he O verall H ealth  L adder Scale, C u rren t, shows 10 equal degrees of health  
from  ‘least desirab le’ (0, bottom ) to ‘most desirab le’ (10, top). T he patient 
selects the degree indicating his or her cu rren t ‘health  s itua tion ’. Scores can 
range from  0 to  10. O n this scale, th e  auranofin group im proved + 0 .6 5  degrees, 
the placebo group + 0 .3 9  (p  =  0 .19). The O verall H ealth  L adder Scale, Six- 
D ay M ean, is sim ilar to  the above, but the score is an average o f the responses 
for each of the past six days. T he auranofin group improved + 0 .8 7  degrees, 
the placebo group + 0 .3 5  (p  =  0 .007). T he 10-C entim etre L ine O verall H ealth  
Scale, by P atien t, is ano ther v isual-analogue, non-calibrated  line labelled ‘poor’ 
(0, left end) to ‘perfec t’ (10, righ t end). T he patien t m akes a cross to indicate 
his or her ‘overall health  s ta tu s’. A uranofin patien ts averaged an im provem ent 
of + 0 .8 9  centim etres, the placebo group + 0 .5 1  cen tim etres (p  =  0 .1). The 10- 
C en tim etre  O verall H ealth  Scale, by Physician, is identical to  the above, except 
the p a tien t’s health  s ta tus is indicated  by the physician. A uranofin patients 
averaged an im provem ent o f + 0 .5 8  cen tim etres, placebo patien ts + 0 .4 6  (p  =  
0.2). All the  above m easures w ere constructed  for the trial. T he R and C urren t 
H ealth  A ssessm ent (Brook et al. ,  1979), an a lready  available instrum ent, lists 
19 s ta tem en ts abou t cu rren t health  (e.g. ‘I ’m  as healthy  as anybody I know’ 
or ‘D octors say th a t I am  now in poor h ea lth ’), which the patien t classifies 
as ‘definitely tru e ’, ‘definitely false’, or ‘don’t know’. T he differently valued 
responses are com bined to  give a score from 9 (w orst) to  45. A uranofin patients 
averaged an im provem ent of + 1 .8 2 , placebo patien ts + 0 .5 1  (p  =  0 .01). W hile 
it m ay seem repetitive to have used so m any sim ilar global m easures in the tria l, 
all o f which showed a positive effect for auranofin, when the tria l was planned 
it was not known if any of the global m easures would be sensitive to trea tm en t 
effect. It seem ed prudent to try  various approaches.

Global Measures
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Because the global a rth ritis  m easures a re  d irected  specifically to  th a t disease, 
adverse effects of therapy  such as d iarrhoea cannot be considered to be incorpo
rated . However, the global overall health  m easures are  not disease specific and 
theoretically  allow the patien t to  consider experience w ith adverse effects. The 
patien t is not directed  to consider this, however, so th a t it is not clear w hether 
the global overall health  m easures are in fact m easures of net effect. A nother 
problem  with global m easures is the ir lack of com ponent item s, m aking it im 
possible to learn anyth ing  abou t w hat has changed in the condition or life of 
the patien t. N o translation  to  a concrete behavioural situation  is possible nor 
a re  any of the ranges anchored between full health  and som e other known state , 
such as death  (as is the Q W B ), so th a t there are  no fixed points o f reference 
for the scores. Even if there were such ‘anchors’, it would not be correct to 
assum e the ordinal d istances on the scales represented equal degrees o f sever
ity. F inally, for rela ted  reasons, im portance or preference is not cap tu red . In 
sum , it is virtually  im possible to know w hether the trea tm en t effect observed 
on any one o f the global m easures is im portan t. Because of these problem s, 
global m easures, som etim es used in clinical evaluations, a re  typically taken less 
seriously than  are  trad itional m easures of disease process.

Utility Measures

Since these types of m easures are  som ew hat difficult to explain, it would be 
well to  quote the description o f them  by B om bardier, W are et al.  (1986):

U tility  m easures quantify  the  w orth or value to  a person of his or her health  
s ta te  by determ ining the risks or sacrifices he or she would undertake in 
o rder to improve it. The assum ption is th a t patients with better health  will 
accept less risk or sacrifice less in order to im prove than  will m ore severely 
affected patients. By varying the risk or sacrifice in q uan tita tive  term s, a 
num eric value for the ‘u tility ’ o f the health  sta te  is derived.

T hree instrum ents of this type, each developed or adapted  for the trial, were 
em ployed, each in the fifth m onth. They were adm inistered to from  217 to 243 
patients, depending on the instrum ent— not to all patients, as som e had finished 
the tria l before these instrum ents w ere ready for use. The most com plex of the 
th ree was the P atien t U tility  M easurem ent S ert (P U M S ), designed by Pauker, 
M cN eil, and T orrance (P auker et al. , in preparation).

A gain, it would be difficult to  im prove on Bom bardier, W are et a l .1 s sum m ary 
of the P U M S  (1986): ‘[It] elicits the patien t's  perception of his or her curren t 
s ta te  a t the beginning of the tria l and relative to a sta te  o f full health . N egative 
experiences, including adverse effects of d rug trea tm en t, are  m entioned for in
clusion in the patien t's  consideration o f the cu rren t and pre-trial health  s ta tes .’ 
T he au th o rs’ A ppendix elaborates:
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T hree health  states as perceived by the patien t— curren t, p re-trial, and full 
hea lth— are  initially rela ted  to  each o ther on a trad itional visual analogue 
scale labeled ‘h ea lth ’ a t the top (100) points. T he sta tes a re  then fu rthe r 
related  in the context o f th ree  assessm ent techniques— the lottery, the  m od
ified tim e trade-off, and the s tandard  tim e trade-off. Each involves a hy
pothetic new trea tm en t th a t will m ake the patien t fully healthy  in return  
for varied degrees of risk or sacrifice. For sim plicity, we assum e a m ale 
patien t whose condition has improved during  the tria l. (F o r patien ts who 
believe the ir p re-trial s ta te  was better th an  the ir cu rren t sta te , the term s of 
the scenarios a re  inverted.) In the L O T T E R Y  scenario, the patien t chooses 
between continuing perm anently  a t his cu rren t level of health  or receiving a 
hypothetic new trea tm en t th a t has some percentage chance (p) o f return ing  
him perm anently  to the pre-trial level o f health  and a corresponding chance 
(1 — p) of producing perm anen t full health . A full range of chances is of
fered to  the patien t. T he b e tte r his cu rren t health , the lower the chance of 
retu rn ing  to his p re-tria l level will be accep tab le in order to have the  chance 
of full health . In the M O D IF IE D  T IM E  T R A D E -O F F  scenario, the choice 
is again  between continuing a t the cu rren t level o f health  or receiving a 
hypothetic trea tm en t; however, the trea tm en t, instead o f producing a per
m anent pre-trial or healthy  sta te , produces these sta tes for d ifferent num bers 
of m onths each year. In the S T A N D A R D  T IM E  T R A D E -O F F  scenario, 
the patien t chooses between surviving a t his cu rren t level o f health  for the 
rest o f his norm al life expectancy (specific to the pa tien t's  age) or receiv
ing a hypothetic trea tm en t th a t will give him full health  but shorten  his 
life expectancy— i.e., the patien t m ay trad e  rem aining years o f life for full 
health  while living. T he m ore the patien t has im proved, the fewer rem ain
ing years o f life a t his cu rren t level o f health  will be sacrificed in retu rn  for 
full health  while surviving. This scenario is repeated  w ith a choice between 
receiving the sam e type of hypothetic trea tm en t or retu rn ing  to and surviv
ing a t  the pre-trial level o f health  for th e  rest o f norm al life expectancy. In 
all scenarios the variables— percent chance, m onths per year, and years o f 
life—  are  ascribed to  the hypothetic trea tm e n t in a converging ‘ping pong’ 
m anner until the patien t feels indifferent, i.e., believes the trea tm e n t would 
be as acceptab le as continuing a t his cu rren t level o f health  (or, as in the 
last case, a t the pre-trial level). The p a tien t’s score is produced a t the in
difference point. From  the results o f the visual analogue scale, the modified 
tim e trade-off, and the lottery, a change score is ca lcu lated  for the patient, 
representing  the difference between his p re-trial and cu rren t health  states. 
C om bining this score with results o f the standard  tim e trade-off produces 
an overall score for the p a tien t’s cu rren t s ta te  of health  com pared w ith his 
recollected baseline state . This score is expressed as a num ber of points on 
a scale o f 0 to 100.
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For the auranofin group th is change score was + 2 0 .9 , for the placebo group 
+  9.9 (p  =  0.002). These represent im provem ents o f 37 per cent and 16 per 
cent, respectively, over the retrospectively determ ined pre-trial values. Since 
these are  net trea tm en t effects, th a t is, they incorporate adverse effects, and are 
by design com pletely preference- or utility-based, they should represent a t least 
as fully as the Q W B does the value of the auranofin effect to the patient. In 
fact, it can be argued th a t because the P U M S  elicits the preferences of each 
individual patient as an inherent p art o f his or her score the P U M S  is m ore 
m eaningfull than  the Q W B , which uses average preference w eights based on 
a group o f patients. A difficulty in understanding  the P U M S  is created  by its 
extrem ely com plex system  of score calculation. P erhaps it is best to focus on 
the final score as a num ber o f units o f quality  o f life, as defined by the patient, 
w here 100 is perfect health  and 0 is none. T hus, the effect o f auranofin was 
a 20.9 point im provem ent on a 100-point quality-of-life continuum , II points 
g rea ter than  the im provem ent o f the placebo group.

The second of the th ree utility  m easures in the trial was also adm inistered  in 
m onth 5.

T he S tan d ard  G am ble Q uestionnaire asks the patien t to choose sim ply be
tween his or her cu rren t sta te  and a hypothetic trea tm en t with system ati
cally varied chances of causing e ither com plete cure or death . C hange is not 
m easured, as no reference to the pre-trial s ta te  is m ade. The higher the risk 
accepted by the patient, the worse his or her condition is considered to be. 
Results are expressed as the m axim al percent chance of death  (0 to 100) 
accepted by the patient. (B om bard ier et al. ,  1986)

It was perhaps unrealistic to  expect such a presen t-orien ta ted  m easure, th a t 
is, one which neither observed the pre-trial sta te  nor m ade reference to it re tro 
spectively, to be sensitive to  trea tm en t effect. However, the auranofin patients 
were willing on average to accept a 23 per cent chance of death  to  be cured, 
the placebo patien ts a 30 per cent chance o f d ea th — indicating th a t placebo 
patien ts were in worse condition a t the end o f the trial. T he trea tm en t effect 
was not highly significant sta tistica lly  (j) =  0.07).

Finally, the W illingness to  Pay Q uestionnaire, also adm inistered  in m onth 5, 
elicits the

share the patien t's  household income he or she would pay for a hypothetic 
cure of a rth ritis . Discussion and revision of answ ers are perm itted . N o ref
erence to the pre-trial condition is m ade. T he g rea ter the share the patient 
would pay, the worse his or her condition is considered to be. Results are 
expressed as percent o f income (0 to 100 percent) (B om bard ier et al., 1986)
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R esults were essentially the sam e for the auranofin and placebo groups, 23 
per cent of incom e versus 21 per cent respectively (p  =  0 .79). The value of 
w illingness-to-pay questions is controversial. T he n a tu re  and perform ance of 
this instrum ent, and o f the S tan d a rd  G am ble Q uestionnaire, is discussed in 
detail by Thom pson, the ir developer for use in th is tria l (Thom pson, 1986).

Other Measures

These were not selected as m easures of drug  per  se but as item s of in terest 
which m ight change along w ith the m easures above. T he N ational In stitu te  of 
M ental H ealth  (N IM H ) Depression Q uestionnaire (R adloff, 1977; H usaini et 
al., 1979) elicits on how m any of the last seven days the patien t experienced 
tw enty feelings or a ttitudes indicative o f depression. The num ber is transform ed 
into a score from  60 (w orst) to 0. A uranofin patien ts im proved on average
— 3.3, placebo patients —4.1. This is the only m easure am ong all those used 
in the tria l on which the placebo group improved by a g rea te r am ount than 
did the auranofin group; but the difference is insignificant (p  =  0 .54). The 
R and  G eneral H ealth  Perceptions Q uestionnaire (Brook et al., 1979) contains 
36 sta tem en ts th a t m ay reflect the p a tien t’s feelings and a ttitudes tow ards his 
or her past and fiture health  care and outlook. As such it was not expected 
to  change significantly during  the course of the tria l. T rue  or false responses 
a re  com bined to  give an overall score from  0 (w orst) to  110. T he auranofin 
group improved by + 0 .5 2 ; the placebo group worsened by —0.07. A gain, the 
difference was not significant (p =  0.32).

Analysis o f Composite Scores

W ith so m any m easures it seem ed possible th a t auranofin m ight produce a sig
nificant positive trea tm en t effect on some m easures and insignificant or negative 
(less than  placebo) trea tm en t effect on o ther m easures. To avoid this problem  of 
m ultiple com parisons, som e of w hich m ight be favourable by chance, and  gener
ally to  sim plify sum m arization  o f results, it was decided prior to analysis o f the 
auranofin results th a t the m easures should be divided into four logical groups: 
clinical (trad itional), functional, pain, and global. W ith in  each group a com pos
ite score was calcu lated  by dividing each com ponent outcom e by its observed 
baseline s tandard  deviation, changing sign if necessary so th a t a la rger score 
represented  im provem ent, and tak ing  the m ean of these standard ized  outcom es 
as the com posite score. (This m eant th a t m easures w ithout baseline observa
tions would not be included in the com posites. T hus, the Toronto  A ctivities o f 
D aily Living Q uestionnaire and the  utility  m easures were not p art o f the com 
posite m easures. T he N IM H  Depression Q uestionnaire and the R and G eneral 
H ealth  Perceptions Q uestionnaire  were also excluded.) T he prim ary  hypotheses 
of the study were th a t auranofin would produce im provem ent in each group. 
F urtherm ore , each hypothesis would need to be proven a t the 0.0125 level (tw o
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sided) o f significance or better, which would equal a level o f a t least 0.05 for 
the study as a whole. As seen in T ab le 7, the trea tm en t effect o f  auranofin 
m et or exceeded the 0.0125 level on th ree of the four com posite m easures—  
clinical, functional, and global— and trended  in the sam e direction of the pain 
com posite.

Table 7. Results of composite measures a t month 6

Placebo Auranofin Treatm ent P
Composite Baseline Change Baseline Change effect value

Clinical - 1 .6 0.16 - 1 .5 0.35 0.19 0.003
Pain -0 .6 3 0.48 -0 .7 2 0.74 0.26 0.021
Functional 0.96 0.05 0.98 0.28 0.23 0.001
Global 3.6 0.27 3.5 0.5 0.23 0.007

Source: Adapted from Bombardier et al. (1986).

Cost-effectiveness Analysis

A utilization o f services questionnaire was adm inistered  a t baseline and at 
m onth 6 of the tria l. C onstructed  for the tria l, it asked the patien t about office 
visits, hospitalizations, purchase of aids and devices, physiotherapy, consum p
tion of arth ritis-re la ted  drugs, work sta tus, use of hired help, and o ther events 
which m ight con tribu te to cost o f disease. In the case o f hospitalizations, the 
patien t reports were verified by a check of the hospital records. Local unit costs 
for each type of event were obtained and applied to the event frequency reported 
during  the trial. T he cum ulated  six-m onth costs of the auranofin and placebo 
patien ts were then com pared, and the difference was taken as due to auranofin. 
As noted above, cost events imposed by the tria l protocol w ere excluded from  the 
analysis. R esults o f the cost com parison and the cost-effectiveness analysis will 
be reported  by Thom pson and canno t be given here (Thom pson, forthcom ing).

For present purposes, results o f the cost com parison will be hypothesized  only, 
then used with the actual quality-of-life outcom es above to explore certa in  issues 
o f m ethod and in terp re ta tion  th a t arise from  the tria l. O ur hypothesized result 
o f the cost com parison is th a t the auranofin group, largely because o f the costs 
o f auranofin itself and associated m onthly m onitoring visits, neither of which 
would be borne by a p lacebo-treated  group, generates $300 m ore in costs over 
the six-m onth period than  does the p lacebo-treated  group. It could well be tha t 
the auranofin group had lower costs than  the placebo group because of reduced 
hospitalizations, use of hired help, or o ther changes due to improved health; but 
the m ore useful hypothesis for exploration of cost-effectiveness analysis is th a t 
during  the relatively short period o f the trial auranofin increased net cost as it 
increased quality  of life. This clearly  poses the value-for-m oney question.
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T he effectiveness value for the num era to r o f the effectiveness-to-cost ratio  
could be any of th e  outcom es m easured. U sing trea tm en t effect as m easured by 
grip  strength  (a + 1 3  mm  H g im provem ent by m onth  6 for the  auranofin  group 
m inus a —2 mm H g deterioration  for the placebo group) would give 15 mm 
H g /$ 3 0 0  as the effectiveness-cost ratio . M ore indicative of to ta l health  gain a t 
six m onths would be the result on the H ealth  A ssessm ent Q uestionnaire (H A Q ) 
functional instrum ent: —0.14 points on th e  3.00 (w orst) to  0 scale, giving —0.14 
H A Q  un its /$ 3 0 0 . As noted above, this im provem ent can be concretized w ithin 
the H A Q  fram ew ork as the equivalent o f the ab ility  to get out of bed w ith much 
difficulty m inus the ability  to get out o f bed with some difficulty. T he Q uality  
of W ell-Being Q uestionnaire, including adverse effects and offering preference 
w eighted scores, should be particu larly  useful in assessing trea tm en t effect in a 
value-for-m oney analysis. T he Q W B result a t six m onths was a trea tm en t effect 
o f + 0 .0 2 4  on a range from 0 to 1.000 (full hea lth ), giving a ratio  o f + 0 .0 2 4  
Q W B  un its /$300 . This represents a gain approxim ately  equivalent to one of 
im proving from being in the hospital to  being able to use public transporta tion  
w ith help. G iven the dea th -to -hea lth , 0 to 1.000 range of the Q W B , the gain 
can  also be expressed as a percentage of full health , giving the  ra tio  2.4 per cent 
full h ea lth /$ 3 0 0 . T he quality-of-life gain on the P atien t U tility  M easurem ent 
S e t (P U M S ), 11 points on a 0 to 100 range, m ight be expressed as 11 per cent 
full h ea lth /$ 3 0 0 . This average gain m ight be concretized in term s o f a num ber 
of years of life the patien t would be willing to  give up in order to be healthy 
while living, or in term s used by o ther scenarios in the P U M S.

Q A L Y  Calculations

T he Q W B  was o f in terest when th e  tria l was planned because it allowed the 
calculation  o f the num ber of Q A L Y s (a year o f life in full health ) gained from  
use of auranofin. If  a patien t experiences a gain of 2.4 per cent o f full health  
for a full year, th a t patien t has gained 2.4 per cen t of a Q A L Y . S ingle patients 
rare ly  gain a whole Q A L Y , as th a t would be the equivalent o f living a year in 
full health  instead o f living it in a com a or being dead. (H ow ever, if 100 patients 
were to  live for a year a t a level o f health  2.4 per cen t be tte r than  otherw ise, 2.4 
Q A L Y s would have been gained by th a t group, a t  the to ta l added cost generated  
by the group.) Costs to  add a Q A L Y  have been estim ated a t from  $3,000 or 
less for institu ting  a screening program m e for phenylketonuria (Bush et al., 
1973) to over $85,000 for certain  uses of leukocyte transfusion (Rosenshein et 
al., 1980). If  $300 produced a gain of 2.4 per cent o f full health  on the Q W B 
by m onth 6, as in the case o f auranofin, one m ight be tem pted to  say th a t a 
half-Q A L Y  had been added, a t a cost of $12,500 (i.e. $ 3 0 0 /.0 2 4 ), and th a t a 
full Q A L Y  could be costed a t $25,000.

This would be erroneous, however. A uranofin did not add 2.4 per cent o f full
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Figure 1. Scores on Quality of Well-Being Questionnaire.

health  during  the en tire  six m onths. As seen in F igure 1, the gain of 0 .024 on 
the Q W B  was not reached until m onth 4. In fact apparen tly  because of the 
slow onset o f activ ity  o f auranofin , the re  was no significant Q W B  gain seen 
until a fte r  m onth 2. This was tru e  for m ost o f the m easures in the tria l, and 
was seen with the trad itional m easures in earlier auranofin  tria ls. This delay 
presents an ana ly tic  problem , because in order to  produce 2.4 per cent o f a 
Q A L Y  the  0.024 gain on the Q W B  for m onths 4 and 6 would have to be 
experienced for a full year, th a t is in each o f m onths 1 th rough  3, 4 th rough 
6, and 7 th rough  12 as well. W hile the average Q W B  score during  the first 
six m onths could be calcu lated  fairly  accurate ly  from  the da ta , it would be 
fundam entally  wrong sim ply to  assum e it would be duplicated  in the second 
six m onths, since the delayed onset of activity  would not repeat itself. In fact 
only the level score from  m onths 4 th rough 6 supports the assum ption th a t 
there is no fu rth e r im provem ent in m onths 7 th rough 12. O r there could be a 
worsening in these m onths. T here would alm ost certain ly  be patients w ithdraw n 
from  assigned m edication and given a variety  of trea tm en ts with unforseeable 
costs. T herefore, problem s not clearly  foreseen when the tria l was replanned to 
encom pass six m onths instead or twelve cam e to the fore when the cost-per- 
Q A L Y  analysis was attem p ted . O f course, none of this invalidates the other 
cost-effectiveness ratios discussed above. They m ust sim ply be understood as 
expressing the cost o f increasing  quality  o f life up to  the am ounts indicated, 
between the s ta rt and end o f the trial.

I________ I__
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T he cost-per-Q A L Y  analysis underlines the fact th a t a t best it would have 
been based on the first year o f auranofin trea tm en t. O nly by chance would 
the second year have been sim ilar. This raises the question of w hat period of 
trea tm en t the cost-per-Q A L Y  analyses o ther therap ies have been based on. 
This is im portan t, because Q A L Y  m easures, like cost-effectiveness m easures 
generally , are relative: there is no way to  know, except by com parison with 
ratios for o ther trea tm en ts, w hether a ra tio  is high or low. S im ilarly , there is 
the basic issue of which control agent m ay have been used. In som e analyses of 
o ther therapies, the a lternative  trea tm en t m ay have been active, not placebo, 
and nearly  as effective as the trea tm en t in question. In o ther analyses, the 
a lternative  m ight have been to  do nothing. T able 8 shows how th is could affect 
the ra tio  for auranofin itself. In this tab le  it is assum ed th a t a full, typical 
year of d a ta  has been collected and th a t the Q A L Y  figure is based on an 
average ‘steady s ta te ’ over the en tire  twelve m onths. T he top exam ple shows 
a com parison with placebo, cum ulating  $1000 in costs over the twelve m onths 
(say for doctor visits and physiotherapy with $100 for inactive capsules) and 
producing a loss o f 0.001 Q A L Y  for the period; this vs physio therapy plus 
auranofin, costing $1,600 and producing a gain of 0.0023 Q A LY s. T he cost- 
per-Q A L Y  ratio  for auranofin is thus $600 /0 .024  Q A L Y  added or $25,000 per 
whole Q A LY . If, however, the com parison had been against no drug  (visits and 
physiotherapy only a t $900), quality  o f life w ith no drug  m ight have been low 
and the  contribu tion  o f auranofin relatively g rea ter, giving a cost per added 
Q A L Y  of $17,500. C om parison against A gent X would give only $10,000 per 
Q A L Y , but against A gent Y would give $60,000 per Q A LY . T he problem  of 
judg ing  w hatever ratio  is produced for auranofin against ratios for therap ies in 
o ther diseases would seem unm anageable if the ir ratios a re  sim ilarly  dependent 
on the a lternative therapy. It would seem critical th a t the control trea tm en t 
be th a t which in fact would always be em ployed were the study trea tm en t not 
available. It is not always clear th a t such was the case when ratios for o ther 
therap ies a re  presented.

Table 8. Hypothetical alternative S /Q A L Y  ratios

Placebo Auranofin Added cost/A dded QALY

(a) $ 1 ,0 0 0 /-0 .0 0 1 -  $ l,6 0 0 /+ 0 .2 3 = $600/0.024 = $25,000/1.000

(b) No Drug 
$ 9 0 0 /-0 .0 1 7

Auranofin 
-  $ l,6 0 0 /+ 0 .0 2 3 = $700/0.040 = $17,500/1.000

(c) Agent X 
$ l,5 00 /+ 0 .013

Auranofin 
-  $1 ,600/+0.023 = $100/0.010 = $10,000/1.000

(d) Agent Y 
$1,000/+0.013

Auranofin 
-  $1.600/+0.023 = $600/0.010 = $60,000/1.000
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W h at conclusions m ight be draw n from  the execution and analysis o f th is tria l?  
An obvious one is th a t the m any m easures used and the uniform  direction of 
the ir results, along w ith the high s ta tis tica l significance o f m any of those results 
both singly and when grouped into com posites, provide overw helm ing evidence 
th a t auranofin  im proved quality  o f life. R heum ato logists fam iliar w ith tra d i
tional m easures of disease process— jo in t counts, grip  strength  readings, walk 
tim e, and the like—  and personally experienced with the ir correla tion  to pa
tien t reports o f well-being m ight have inferred th a t changes in these convenient 
m easures represent sim ilar changes in quality  o f life. How ever, one m ay doubt 
w hether o ther in terested  parties, including patients, would have com e to this 
conclusion. Indeed when the tria l was planned there was no strong consensus 
am ong the partic ipa ting  physicians th a t such an im provem ent would be q u an 
tified by the tria l. T hus, the tria l has provided evidence of an effect which the 
sceptic or the non-rheum atologist would m ost probably have overlooked when 
a ttem p ting  to judge  the the rapeu tic  value o f the com pound.

T he results o f the tria l tend to  dem ystify  the notion of quality  o f life. It 
would seem to be a robust enough th ing, however fuzzily defined, to m ake itself 
known in a uniform  way in a variety  of contexts. It now appears qu ite  possible 
to  use plausible available instrum ents, both of the general-health  and disease- 
specific type, as well as to  construc t sim ple global-im pression scales, to detect an 
effect o f therapy  on broad relevant m easures of health  w ithout w orrying about 
w hether quality  of life has been correctly  defined. M easures of daily  function, 
as long as they are  the result o f system atic efforts to  include m ajor activities 
related  to  health , would seem m ore likely than  not to  be sensitive to trea tm en t 
effect.

R esults o f the tria l m ay help us to  sort out which types of in strum ent provide 
the m ore m eaningful m easures of outcom e. To a ttem p t this, we m ight im agine 
th a t D rug A produced a trea tm en t effect o f + 1 6  per cen t o f baseline standard  
deviation on Instrum ent X, aim ed a t functional ability , while an a lternative 
but not identical D rug B produced the sam e effect o f + 1 6  per cent o f base
line standard  deviation on Instrum ent Y, also focused on functional ability . (As 
explained above, this m ethod of expressing outcom es on d ifferently  ca lib rated  
m easures in the sam e term s, i.e. percen tage o f baseline standard  deviation, was 
th a t used in th e  tria l to  construct the com posite m easures of trea tm en t effect.) 
W e can fu rther im agine th a t /7-values are equal. Finally, we can im agine th a t 
both instrum ents are equally  reliable, th a t is each gives identical results every 
tim e. If  the results o f the two instrum ents a re  the only in form ation available, 
which drug should be selected for trea tm en t?  If Instrum ent X incorporates a d 
verse effects and Instrum ent Y does not, D rug A would seem to be a better 
choice. This would argue for the  Q W B  over the K eitel, Toronto, and H A Q . 
S im ilarly  if Instrum ent X incorporates preferences and Y does not, D rug A

Discussion
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would again  be the better choice. A gain this argues for the Q W B . T he whole 
notion of validity  and its various types is relevant to the  decision; but two essen
tial aspects o f validity in relation to quality-of-life m easurem ent a re  clarified 
by this im aginary  situation.

S im ilarly , if Instrum ents X and Y w ere o f the sim ple global im pression type, 
and  if Instrum ent X specifically asked the patien t to  consider to ta l health  and 
adverse effects w hereas Instrum ent Y was d irected  a t a rth ritis  activity , all else 
being equal, a + 1 6  per cent on Instrum ent X should be m ore useful basis o f 
d rug selection than  a + 1 6  per cent on Instrum ent Y. A m ong the instrum ents 
in the tr ia l, th is would favour the O verall H ealth  L adder Scale over th e  A rth ri
tis L adder Scale, although adverse effects were not specifically m entioned in 
relation to the form er. They probably should have been.

W hat if  Instrum ent X were of the  functional ab ility  type, w ith adverse effects 
and preference weights incorporated , as in the Q W B , and Instrum ent Y were 
the O verall H ealth  L adder Scale (or O verall H ea lth  10-C entim etre line) with 
adverse effects m entioned for consideration? If  they showed a + 1 6  percent 
trea tm en t effect for D rug A and B respectively, which drug  should be favoured? 
It would seem th a t D rug A would be a  b e tte r  choice because the com ponent 
item s and w eights of Instrum ent X give a ra tional, concrete explanation for the 
+ 1 6  per cent observed. T here  appears to  be no way to test the validity  o f the 
global im pression type m easure except by its correla tion  to  o ther m easures for 
which validity  as been tested in o ther ways. The sam e problem  exists for the 
m ost sta tistica lly  significant m easured (p =  0 .001) in the tria l, the A rth ritis  
C ategorical Scale, scored sim ply 1 (w orst) to 5, for categories from  'very poor’ 
to ‘very good’. Y et the ‘how are  you today ’ type question is one which some 
physicians have claim ed is the m ost sensitive and useful, a t least to  them , when 
evaluating  the quality-of-life changes in patients.

F inally, im agine th a t the Q W B  showed a + 1 6  per cent for D rug A and 
the P atien t U tility  M easurem ent S et (P U M S ) showed a + 1 6  per cent for 
D rug B. Both incorporate adverse effects and patien t preferences, the la tte r 
incorporating  individual preferences fundam entally  into each individual’s score. 
T he 100-point scale of the P U M S  is not ‘em pty’ o f precise conten t as are the 
global im pression scales and 10-centim etre lines, since a point along the P U M S  
continuum  is determ ined  by identified quan tities o f risk or sacrifice acceptable 
to  the patient. E valuating  in depth  the Q W B  and th e  P U M S  is beyond the 
scope of this paper. Perhaps Pauker, M cN eil and T orrance will address the 
relative m erits o f the two instrum ents when they report in detail on use of the 
P U M S  in the trial.

It becom es clear th a t to be m eaningful a quality-of-life instrum ent should 
fu rthe r a judgem ent as to  the practical im portance o f the score observed. The 
trad itional m easures do not do this, since the ir units of m easure, such as m il
lim etres o f m ercury  or seconds of walk tim e, have little if any m eaning in the 
context o f daily life. For exam ple, it is probably only those rheum atologists ex
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perienced in the use of trad itional m easures and the lite ra tu re  abou t them  who 
would know how the  grip  streng th  of healthy  16 year-old boys, say, com pares 
with th a t o f 60 year-old women, let alone how grip  strength  m ay be expected 
to  change w ith different therapies. T he global m easures’ units have no bridge 
w hatever to concrete experience, so th a t the the rapeu tic  im portance o f a score 
change is unknow able by itself. O nly th rough  repeated  correla tion  of the re
sults w ith o ther concrete results can the global m easures take on m eaning. O f 
the sim ple, scalar type m easures perhaps the 10-centim etre Pain Line comes 
closest to  having built up a m eaningful fram ew ork o f such correlations. This 
argues for quality-of-life instrum ents with com ponent item s based on perfor
m ance, since these have m eaning in te rm s of com m on experience. Indeed, the 
score changes on the H A Q  and Q W B  can be expressed in term s o f change in 
perform ance of a single daily  ac t, and the im portance of the ab ility  to  per
form  th a t ac t or not can be reasonably  judged . W hile the P U M S  does not have 
perform ance item s, its score appears am enable to  the sam e kind o f translation  
into experientially  m eaningful un its— for exam ple chances of d ea th  or years o f 
life.

Unless concrete equivalents o f the Q W B  or P U M S  scores a re  eked out, the 
practical im portance of a score change requires the sam e kind of fram ew ork of 
p rior correla tional experience th a t any o ther unfam iliar m easure requires. T hat 
the two m easures each em ploy a 100-point continuum  and are each anchored by 
dea th  and full health  helps orien t the lay evaluator bu t does not com m unicate 
th e  practical im portance of, say, a + 1 6  point change— even if expressed as 
percen tage of full health . T heoretically , this need not d e trac t from  the value of 
these instrum ents. If the Q W B  or P U M S  were used often enough, we should 
grasp  the m eaning a + 1 6  degrees P U M S  as readily  as we do a + 1 6  degrees 
Fahrenheit. It should be kept in mind, however, th a t the Q W B  requires carefully  
tra ined  interview ers and tw enty m inutes o f adm in istra tion  tim e. T he P U M S  
requires the sam e if not m ore tra in ing  effort, and a som ew hat m ore lengthy but 
considerably m ore com plex adm in istra tion  session.

T he need, then, is for an instrum ent which includes adverse effects and p a
tien t preferences as com prehensively as does the Q W B  or the P U M S , which 
produces scores th a t speak m ore im m ediately  to  concrete experience and hence 
the rapeu tic  im portance, and which can be adm inistered  reliably with little or 
no train ing. As the Q W B  and P U M S  are  already  such ingenious and cogent 
constructions, it is probably presum ptuous to  ask for sim plicity as well. N ever
theless, the need is there.

T he problem s o f cost-effectiveness evaluation in the context o f a  controlled 
c lin icaltria l have been touched on above. O n the  one hand, the notion of an ex
perim ental control group is an appealing one to health  econom ists, and clinical 
tria ls seem to offer opportunities th a t should not be missed. O n the o ther hand, 
the very features which m ake for good science in the dem onstration  of efficacy—  
elim ination of all possible causative variables o ther than  the com pound itself
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(such as patien t non-com pliance, particu larly  in the presence of adverse effects 
or the  absence of the rapeu tic  effect) and the im position of w hatever m onitoring 
m easures, no m a tte r how frequent or invasive, are needed to docum ent physio
logical changes— work d irectly  against m easurem ent o f both effectiveness and 
cost. In fact, unless a clinical tria l used in cost-effectiveness analysis is designed 
specifically for such purposes— in which case it m ay well not satisfy purists in 
efficacy determ ination— it should be suspect until shown useful. W e can per
haps best apprecia te  this if  we im agine an  a lternative, ‘real w orld’ experim ent 
in which patients a re  random ized to  e ither known auranofin or nothing (i.e. 
continuation  of prior the rapy ), seen by the ir physician a t w hatever frequency 
is norm al or app rop ria te  in the individual situation , interview ed a t hom e once 
a m onth  about quality  o f life and events affecting cost, and then perhaps at 
m onth 6 given a com plete m edical exam ination . In con trast, the use of placebo 
in the actual tria l stands out as an artificiality , one which would tend to  reduce 
the residual efficacy (trea tm en t effect) of auranofin. Use of a placebo could 
thus be described as a conservative or ‘dow nside’ scenario for cost-effectiveness 
purposes. T he m onthly visits required  by the tria l do not appear likely to have 
generated  physician knowledge leading to  new the rapeu tic  m anoeuvres, and the 
visit costs can be elim inated for the placebo group when the costs o f the two 
groups are  com pared. Thus, the fact th a t the tria l design was conservative and 
close to  norm al conditions o f use allowed a relevant cost analysis to  be under
taken. It is clear, however, how easily various artificialities typical o f efficacy 
tria ls— for exam ple, X -rays a t m onth 4, w ith non-im proved placebo patients 
sw itched to  auranofin— m ight have confounded both  effectiveness and cost de
term inations. Perhaps the best conclusion is th a t a cost-effectiveness evaluation 
should never be presum ed to  be possible in the context o f a controlled clinical 
trial and, if thought possible, should not be undertaken  lightly. C ertain ly , ca l
cu lation  o f Q A LY s, especially in tria ls lasting  less than  a year, should be very 
carefully  considered in advance.

Finally, when all is done, one is left w ith a ra tio  rela ting  effectiveness, as 
expressed by a score, to  cost. Ideally, the score will be in understandab le  quality- 
of-life units. W ithou t th a t, judging  w hether a ra tio  is good or bad depends on 
com parison w ith ratios produced for o ther trea tm en ts  in o ther studies. C ertain ly  
this is tru e  when the unit o f effectiveness is a Q A L Y . U ntil a body of results 
is bu ilt up, perhaps the m ost m eaningful way to  re la te  effectiveness to  cost is 
to  proceed directly  from  the score to the expression o f a specific daily  task  the 
average patien t is able to  do as a result o f trea tm en t. T h a t im provem ent can 
then be judged in relation to  its cost.
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Health Economics Research Group, Brunei University, Uxbridge

Introduction

O ne in every th ree deaths in E ngland and W ales in 1985 was due to C oronary  
H ea rt D isease (C H D ). A  to ta l o f 163,104 people had the ir lives cu t short p re
m aturely  by the disease. Ju s t over h a lf  o f the victim s were m ale and nearly  
a fifth were in the age group 45 -64 . In ternationally , the countries o f the UK 
occupy th ree of the top five places in the m orta lity  ra te  league tab le  with N o rth 
ern Ireland experiencing a ra te  o f 630 per thousand for m ales aged 4 0 -6 9  years 
(U em ura and Pisa, 1985).

T he burden  o f  the disease is no t lim ited  to  m orta lity . C H D  accoun ted  for 2.13 
m illion  bed-days in English hosp itals in 1984 (Office o f  P opu lation  C ensuses 
an d  Surveys, 1986) an d  som e 814,000 people consult th e ir  G eneral P rac titio n er 
(G P ) du ring  the year because o f  the d isease (Royal College o f  G eneral 
P ractitioners, 1986). In te rm s o f  d irect health  service expend itu res an  estim ated  
£390m  (1985 prices) is a ttr ib u tab le  to  C H D  every year (W ells, 1987).

This growing burden o f illness has been m irrored by medical and surgical 
advances in trea tm en t for C H D . Interventions cu rren tly  include m edicines such 
as beta blockers for relief o f angina, surgery such as coronary  arte ry  bypass 
g rafting  (C A B G ), the ‘balloon c a th e te r’ principle of percutaneous translum ial 
coronary  angioplasty (P T C A ), throm bolysis, pacem aker im plan ta tion , and the 
most radical surgical intervention of heart transp lan ta tion .

191
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As the trea tm en t possibilities and technology have advanced the re  has been 
a growing aw areness of the need to evaluate new (and existing) m odalities 
in term s of the ir resource costs and patien t benefits. The need for trea tm en t 
evaluation has arisen  for two basic reasons. F irstly , as C ochrane (1972) has 
argued, there is a need to assess the effectiveness o f new trea tm en ts relative 
to o ther m odalities a n d /o r  placebo using the m ethodological fram ew ork o f the 
R andom ized C ontrolled T rial (R C T ) before they are  introduced into routine 
clinical practice. Secondly, for the purposes of resource allocation in the  N a 
tional H ealth  Service (N H S ) a t a national and local level, it is desirable to 
know the relationship  between effectiveness (benefit) and  resource costs for 
trea tm e n t program m es th a t a re  com peting for lim ited health  care resources. 
T he availability  o f such d a ta  would thus enable resource allocation priorities 
to  be m ade which would produce the m axim um  effectiveness (patien t benefit) 
from  the available resources.

T he extent to which progress can be m ade (particu larly  in the second area) 
depends largely upon a m easurab le definition o f health  being available. A l
though there are a variety  o f tests and m easures for assessing the clinical ef
ficacy  o f card iac trea tm en t (e.g. ca rd iac  ou tpu t and function), u ltim ately  the 
effectiveness of trea tm en t is quantified in term s of its beneficial im pact on p a
tien t health . A sim ple represen tation  of patien t health  is to  consider it in two 
basic dim ensions: changes in life-expectancy and changes in hea lth -re la ted  qual
ity of life such as the relief o f anginal pain and restoration  o f o ther physical, 
social and em otional functioning.

T he aim  o f this chap te r is to focus on the m easurem ent o f health  in the 
trea tm en t o f h eart disease. In p articu la r the assessm ent of quality  o f life, for 
which there are a growing num ber of m easurem ent instrum ents available. The 
first section is a b rief review of disease and health  m easurem ent instrum ents 
em ployed in studies o f ca rd iac  trea tm en t ranging from  sim ple re tu rn  to work 
d a ta  to  the use o f the m ore sophisticated quality-of-life scales and instrum ents. 
In the second section d a ta  are presented from  our recent econom ic evaluation 
o f the U K  heart tran sp lan t program m es (B uxton et al. ,  (1985). This case-study 
is not intended as a ‘b luep rin t’ for health  benefit m easurem ent but ra th e r  as a 
p ractical guide to the use o f one available m easure— the N o ttingham  H ealth  
Profile.

Health, Disease and Return to Work

T here are a num ber of com prehensive guides to the conceptualization , definition 
and m easurem ent of health , for exam ple C ulyer (1983), Teeling S m ith  (1985) 
and m ore recently  Brooks (1986). T here are th ree  m ain observations which 
em erge from  such literature:
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1. H ealth  is not m erely the absence o f disease but it extends to aspects of 
physical, social and em otional functioning.

2. H ealth  is a m ulti-dim ensional and value-laden concept.

3. T here  exists no sim ple or single ‘gold s ta n d a rd ’ for m easuring health .

T he history of trea tm en t evaluation in heart disease (and  o ther areas) re
flects these th ree factors. T he trad itional view of patien t benefit finds origin 
in a disease-based m edical model which relies heavily (often exclusively) on 
survival da ta . Y et to  rely solely on life extension as the m easure o f benefit is 
im plicitly to bias trea tm en t com parisons against those m odalities which gener
ate  qualita tive changes (e.g. reductions in pain and disability) a t the expense of 
survival. Evidence from  M cN eil et al.  (1981) has indicated  (not surprisingly) 
th a t patients are not indifferent about quality  o f life and are often willing to 
‘tra d e ’ life-expectancy for quality-of-life gains when choosing between tre a t
ments.

But the phrase ‘quality  o f life’ is a relatively recent addition  to the vocabulary 
o f trea tm en t evaluation. T he term inology used in a num ber o f early  card iac  
trea tm en t studies was th a t of patien t ‘rehab ilita tion ’ (for exam ple, see H arris, 
1970) following some intervention such as bypass surgery. T he idea was to 
gauge the extent to  which patients were being re tu rned  (or were achieving) 
a ‘norm al’ healthy  lifestyle following operation. O ften  a reliable ind icator of 
such rehab ilita tion  is the ab ility  to re tu rn  to work and such d a ta  a re  a com m on 
fea tu re  in m any card iac  trea tm en t evaluations (e.g. Barnes et al.,  1977; Ross 
et a l. ,  1978, 1981; N iles et al. , 1979; Love, 1980).

R etu rn  to  work is a useful health  indicator bu t has m any lim itations. F irstly, 
the ab ility  to  re tu rn  to paid em ploym ent will be highly influenced by the n a tu re  
o f the job— is it possible to  com pare re tu rn  to  m anual labour w ith re tu rn  to a 
m anagem ent job?  D ifferent occupations m ake different dem ands on physical, 
m ental and social functioning: work capacity  is therefore job-specific and not a 
universal indication o f health  sta tus. Secondly, re tu rn  to paid em ploym ent is a 
narrow  definition which cannot be applied to those outside the labour force such 
as the elderly (w here bypass surgery  is becom ing m ore com m on). In addition  
the re  is the question o f unem ploym ent— due allow ance m ust be m ade for those 
who wish to  re tu rn  to paid em ploym ent but who canno t (for reasons o ther than 
the ir hea lth ) find a job . In sum m ary  therefore it is the abili ty  to  re tu rn  to 
norm al work activities, be they housework or paid em ploym ent, which is of 
in terest as an indicator of norm al functioning.

Such lim itations of return-to-w ork  d a ta  as a qualita tive endpoint m easure 
of rehabilita tion  have led investigators to  a ttem p t to scale and quantify  those 
elem ents of physical, social and em otional functioning which com prise health  
sta tus or quality  o f life. Such m easures range from  sim ple sym ptom  scales or 
checklists to elaborate  questionnaire-based health  profiles and indices.
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O ne o f the earliest and still m ost widely used classification system s for heart 
disease patients is the N ew  Y ork H ea rt A ssociation (N Y H A ) Classification. 
(N ew  Y ork H ea rt Association, 1964; H arris , 1970). The m ain elem ent o f the 
N Y H A  m easure is four functional classes. Each class is d ifferen tia ted  by a 
descriptive scenario which com bines elem ents o f disease s ta te , physical ac tiv 
ity lim itation , discom fort and sym ptom s. These classifications a re  presented in 
T ab le 1.

Table 1. New York H eart Association: functional classification

Class I:
Patients with cardiac disease but without resulting limitations of physical activity. 
O rdinary physical activity does not cause undue fatigue, palpitation, dyspnoea, or 
anginal pain.

Class II:
Patients with cardiac disease resulting in slight lim itation of physical activity. They 
are comfortable at rest. O rdinary physical activity results in fatigue, palpitation, 
dyspnoea or anginal pain.

Class 111:
Patients with cardiac disease resulting in marked limitation of physical activity. 
They are comfortable at rest. Less than ordinary physical activity causes fatigue, 
palpitation, dyspnoea or anginal pain.

Class IV:
Patients with cardiac disease resulting in inability to carry on any physical activity 
without discomfort. Symptoms of cardiac insufficiency or of anginal syndrome may 
be present even a t rest. If any physical activity is undertaken, discomfort is increased.

Disease Scales and Health Profiles

S ource : N ew  Y ork  H e a r t A ssoc ia tion  (1964).

T he N Y H A  system  is widely reported  in the ca rd iac  lite ra tu re  for assessing 
functional change: W einstein et al.  (1981); G u y a tt et al.  (1985); Pennock et 
al. (1983). An exam ple of N Y H A  classes being used as an ind icator o f pa
tien t outcom e is th e  reporting  of results from  the S tan fo rd  heart transp lan t 
program m e by Pennock et al.  (1982). T hey note th a t p re-transp lan t the vast 
m ajority  o f candidates were in N Y H A  C lass IV and th a t o f the 106 survivors 
a t 1 year post-transp lan t, 97 per cent were in N Y H A  C lass I functional sta tus. 
(S im ilar alternatives to N Y H A  include the C anad ian  C ard iovascu lar Society 
classifications used in the C oronary  A rtery  S urgery  S tudy  (C A SS , 1983) and 
the Specific A ctivity Scale (SA S) reported  in G oldm an et al.  (1981).)

A nother com m on classification of functional s ta tus is the K arnofsky Index 
which was originally  developed for the evaluation o f chem otherapy  as a tre a t
m ent for cancer (K arnofsky and B urchenal, 1949). T he m easure has gained 
w ider application such as assessm ent o f function in renal dialysis (G u tm an  et
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a l ., 1981) and m ore recently  in the U S  evaluation of h ea rt transp lan ta tion  
(Evans et al.,  1984).

T he K arnofsky Index is a sim ple scale form  1 to  10 and patien ts a re  as
signed to  categories by a clinician or o ther health  care  professional. To illustrate  
the use of the K arnofsky Index in h eart disease trea tm en t, d a ta  from  the U S 
N ational H ea rt T ransp lan ta tion  S tudy  are  presented in T able 2. These d a ta  
ind icate  a m arked shift in the d istribu tion  o f patien t classification before and 
a fte r transp lan t. T hus following heart transp lan ta tion  66.3 per cent o f recipients 
were judged  to be ‘norm al’ w ith no com plain ts or evidence of disease, w hereas 
prior to  transp lan ta tion  23.6 per cent of patien ts were ‘very sick’ and requiring 
hospitalization.

Table 2. Functional im pairm ent before and after heart transplantation 
(Karnofsky Index)

Percentage of patients 
Before After

1. Norm al: no complaints: no evidence of disease 0.2 66.3

2. Able to carry on annual activity: minor signs 
and symptoms of disease

0.0 23.2

3. N orm al activity with effort: some signs and 
symptoms of disease

0.0 6.1

4. Cares for self: unable to carry on normal activity 
or do active work

3.1 0.6

5. Requires occasional assistance but is able to 
care for most of own needs

6.2 2.8

6. Requires considerable assistance and requent 
medical care

13.1 1.1

7. Disabled: requires special care and assistance 31.2 0.0

8. Severely disabled: hospitalization is indicated 
although death not imminent

12.6 0.0

9. Very sick: hospitalization necessary 23.6 0.0

10. Moribund: fatal processes progressing rapidly 9.3 0.0

S ource : E vans et al. (1 9 8 4 ): T ab le s  21 -E -5 , 2 5 -5 .

T here  a re  two criticism s th a t can be m ade o f m easurem ent instrum ents such 
as N Y H A  and K arnofsky. T he first is th a t they are a categorization  of patients 
by a doctor or o ther health  professional and are therefore clinical judgem ents 
concerning disease state . This is not a criticism  per se  only to the extent th a t 
such judgem ents differ from  results obtained by patien t self-rating  functional 
m easures. In the Evans et al. (1984) study of h eart transp lan ta tion , for exam ple,
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there was a wide d iscrepancy between patien ts’ se lf-rating  o f post-transp lan t 
function as m easured by the Sickness Im pact Profile (S IP ) (B ergner et al., 
1981) and  the clin ician’s ra ting  o f patien ts on the K arnofsky Index, w ith the 
la tte r ra ting  patients as being less im paired  than  the form er.

T he second criticism  is th a t a m easure such as K arnofsky is often reported  
as a m ean ‘score’ ranging between 0 and 10 for a group of patients. Y et there 
is no reason to  suppose th a t the intervals between the ten categories represent 
the sam e degree of dysfunction. O ften  it is im plicitly assum ed th a t the scale 
is a sim ple linear ratio  scale and th a t a move from  category 2 to  3 is as ‘bad ’ 
(in term s of disability  or dysfunction) as a move from  8 to  9. Y agi and C row 
ley (1984), for exam ple, in the survival analysis o f heart transp lan ta tion  use 
p re-transp lan ta tion  K arnofsky ‘scores’ as a linear covariate in a proportional 
hazards model to  predict post-transp lan t survival. But to  move tow ards a true  
interval or ratio  scale w hat is required is some indication o f the relative im 
portance or severity o f differing degrees o f disability  or pain, etc. associated 
with each disease sta te  or clinical classification. To achieve such calib ration , 
judgem ents m ust be m ade and the values of patien ts and the  public invoked. 
The definition (and m easurem ent) o f health  therefore broadens from m edical 
science w ith the em phasis on disease scales to include aspects o f social science 
with its em phasis on the m easurem ent o f values and elicitation  of preferences 
concerning the various com ponents o f health  status.

A num ber of social scientists have therefore worked with clinicians to  con
struc t questionnaire-based instrum ents for assessing quality  o f life which reflect 
patien ts’ own perceptions of the ir health  sta te  in its various dim ensions. The 
construction  of such instrum ents has em ployed the use of a varie ty  of scaling 
techniques such th a t health  profiles or indices are  interval or ratio  scales, ra th e r 
than  sim ple nom inal or ordinal scales. T he relative valuations for scaling health  
dim ensions (e.g. degrees of physical functioning, pain, etc.) a re  typically de
rived from  random  sam ples o f the general population who are  asked (in various 
ways) to  ra te  the relative im portance or value to them  of differing levels of 
im pairm ent, pain, distress, etc.

In T able 3, six o f the most widely-used and w ell-validated instrum ents for 
assessing health  a re  presented. This tab le  is taken from  the review by W enger et 
al  (1984) of the m easurem ent o f quality-of-life in card iovascu lar clinical trials. 
As can be seen from  T able 3 the length, adm in istra tion-tim e and m ethod of 
adm in istra tion  vary widely w ith the S IP  contain ing 136 item s and a com pletion 
tim e of 30 m inutes, down to Psychological G eneral W ell-Being Index (22 item s 
and 12 m inutes). T he most com plex to  adm in ister is the Q uality  o f W ell-Being 
Scale (Q W B ) which requires a trained  interview er. An im portan t practical 
point to  note when selecting an appropria te  instrum ent for evaluative research 
is w hether postal follow-up o f patien ts and self-com pletion is required  in which 
case Q W B  would be inappropria te  and com pliance m ay sufTer w ith som e of the 
lengthier self-com pletion scales such as SIP .
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S IP  is probably the most widely used of all o f the instrum ents listed, and in 
the a rea  o f ca rd iac  trea tm en t it has been used in the US heart transp lan ta tion  
evaluation study (Evans et al. , 1984) and also in the assessm ent o f card iac  
a rrest and m yocardial infarction  patients (B ergner et al. ,  1985). In this la tte r 
study, 308 card iac  arrest patien ts were age- and sex-m atched with m yocardial 
infarction  controls and both groups were interview ed six m onths following the 
ca rd iac  event. S IP  scores for the two groups are presented in T able 4.

Table 4. SIP  scores for matched pairs of survivors o f cardiac arrest and myocardial
infarction (TV = 308)

Category
C ardiac arrest 

Mean
M yocardial infarction 

Mean

Sleep and rest 14.2 11.5
Emotional behaviour 8.2 6.1
Body care and movement 4.1 2.4
Household management 17.3 12.1
Mobility 8.4 4.2
Social interaction 9.8 6.3
Ambulation 10.7 7.7
Alertness 1 1.7 6.5
Communication 5.4 2.9
Work 27.1 17.0
Recreation and pastimes 19.7 15.2
Eating behaviour 6.5 6.8

Physical 6.9 (11.2) 4.0 (6.5)
Psychosocial 8.8 (1.24) 5.6 (9.5)
Total SIP 10.3 (10.8) 6.9 (7.8)

S ource : B ergner et al. (1985 ).
N ote: ( ) deno tes s tan d a rd  deviation .

A m ean score for each category  o f S IP  can be calcu lated  and also a to tal 
S IP  score w ith a range of 0 to 100, w here a h igher score indicates a poorer 
health  sta tus. In addition  the categories can be aggregated  in such a way as to 
produce a to tal ‘physical’ score and a ‘psychosocial’ score. T he Bergner study 
therefo re suggests th a t survivors o f card iac  a rrest had a m arginally  higher level 
of dysfunction than  th a t observed in infarction controls; this observation holding 
true  for to tal S IP  scores as well as both com ponent dim ensions of physical and 
psychosocial dysfunction.

Health Indices and Utili ty Measurement

If the com posite m easure of health  is quan tity  as well as quality  o f life, the 
health  profile approach  does not resolve the issue of how these two elem ents
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can be aggregated  into a single quantum . The concept o f Q uality  A djusted 
Life Y ears (Q A L Y s) as a com posite health  outcom e m easure was form alized 
by W einstein and S tason (1977) although the idea had previously been used 
by K larm an et al.  (1968) in his study of renal transp lan ta tion  vs dialysis. In 
K larm an’s study, for exam ple, he argued  th a t a year o f survival w ith dialysis 
was equivalent to  75 per cent o f a year w ith a functioning g raft. T he sim ple idea 
therefore is th a t when com paring two trea tm en t regim es in term s of life-year 
gains, the quality  o f those life-year gains (e.g. are they disability- or pain-free 
years?) is incorporated  as an ‘ad ju stm en t’ factor to  life-expectancy.

T here exist a variety  of m ethods for quality -ad justing  life-years which range 
in com plexity. A t a sim ple level freedom  from  sym ptom s, N Y H A  class or degree 
o f angina (m ild /m o d era te /sev ere ) m ight be used as the ad ju stm en t factor for 
survival on a given regim e. As discussed earlier, however, these ratings and 
ad justm en ts are undertaken  by an external observer ra th e r than  being a patient 
self-rating. Y et even if a se lf-rating  profile m easure such as S IP  is used there 
still exist no preference d a ta  on the trade-offs between quan tity  and quality  of 
life and hence no sound basis for com bining S IP  d a ta  with life-expectancy to 
construct Q A LY s.

An alternative approach is to  construc t a health  or u tility  index which rates 
health  sta tes relative to  each other and to death . T here  are  a num ber of scal
ing techniques for constructing  such a m easure. T orrance (1986) provides an 
excellent survey of health  utility  m easurem ent which includes both the stan
dard  gamble  approach and the Time Trade-off  approach which is explained 
and illustrated  by Buxton in this volum e (C h ap ter 5). Both of these m ethods 
a re  implicit  scaling m ethods because they im pute valuations indirectly  from  
hypothetical choices. A n explicit scaling approach was devised by Rosser and 
W atts  (1972) (see also W illiam s, C h ap te r II this volum e) to  construc t a health  
index which has been used by W illiam s (1986) to quality -ad just life-expectancy 
gains in his study of the cost-effectiveness o f coronary  bypass surgery relative 
to  m edical m anagem ent.

In sum m ary, there a re  a growing num ber o f instrum ents available for assess
ing quality-of-life changes in ca rd iac  and o ther trea tm en t areas. In particu lar, 
health  profiles such as S IP  have been applied in a wide variety  of study contexts. 
In the next part o f this chap ter we go on to describe in m ore detail the content 
and application  of one such profile in strum ent— the N o ttingham  H ealth  Profile.

Heart Transplantation: A Case-study

In this section d a ta  a re  presented from our recent econom ic evaluation of the 
heart tran sp lan t program m es a t H arefield and Papw orth hospitals. A full ac 
count o f costs and benefit m easurem ent can be found in Buxton et al.  (1985) 
and the relationship between survival gains and quality  of life is fu rther ex
plained in O ’Brien et al.  (1987).
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In the absence of a rigorous experim ental study  design such as a R andom ized 
C ontrolled  T ria l (R C T ) it was difficult to determ ine the  extent to  which tran s
p lan ta tion  was life-extending for recipients. However, the available evidence 
suggested th a t there were gains in life-years. T herefore, the second strand  of 
patien t benefit m easurem ent was to  assess qualita tive changes in the  p a tien t’s 
life associated with the procedure. T he following discussion is o f our p ractical 
experience with the N o ttingham  H ealth  Profile (N H P ) in this assessm ent.

A  num ber of early  com m entators had indicated  th a t heart transp lan ta tion  
produces significant im provem ents in the rec ip ien t’s quality  of life. In an account 
o f the early  stages of the  program m e a t Papw orth  hospital, English et al.  (1982) 
s ta te  th a t ‘the quality-of-life of the 14 survivors’ who a t the tim e o f w riting had 
been discharged from  hospital ‘has greatly  im proved, and most o f the heart 
recipients a re  delighted with the degree of rehab ilita tion  they have a t ta in ed ’. 
S im ilar reports from  S tanford  U niversity have em phasized the im portance of 
survivors’ quality  o f life ‘defined sim ply as restoration  of overall functional 
capacity  sufficient to provide the patien t with an unrestric ted  option to return  
to  active em ploym ent in an activ ity  of choice’ (Pennock et al., 1982).

O ur U K  study sought to  answ er two basic questions regard ing  patien t quality  
o f life:

1. Is transp lan ta tion  associated w ith a significant and sustained im provem ent 
in the recip ien t’s quality  o f life?

2. Following transp lan ta tion  how does recipient quality  o f life com pare w ith a 
norm al ‘hea lthy’ population?

It was decided to lim it our choice of m easure to existing validated  instrum ents 
th a t would require no additional developm ent for use on heart transp lan t p a 
tients, thus enabling prospective d a ta  collection to begin as soon as possible. 
T he added advantage of using an existing and  widely used instrum ent was th a t 
N H P  response d a ta  w ere available from a wide variety  of studies and popula
tions thus a range of possible com parison groups for our heart tran sp lan t data . 
F u rtherm ore , it was decided th a t the m easure should be a subjective health  
assessm ent by the patien t, quite independent o f clinical views, perceptions or 
expectations of prognosis.

A num ber of m easures for assessing health  were reviewed by our research 
team . These included the Index of W ell-Being (IW B ) (Bush et al.,  1975) and 
the Sickness Im pact Profile (S IP ) (B ergner et al. , 1981) which has been ‘a n 
glicized’ by P atrick  (1980) into the Functional L im itations Profile. In addition 
to these US-developed m easures the N o ttingham  H ealth  Profile (N H P ) was 
considered— being a widely tested and utilized questionnaire m easure o f indi
v iduals’ subjective perceptions o f the ir health  sta te  (H u n t et al.,  1986).

The N H P  was chosen for a num ber of reasons:
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i. it is sensitive to  a wide range of health  states;
ii. com parison population N H P  responses were available;

iii. it can be adm inistered  by interview  or mail;
iv. it m akes relatively sm all dem ands on patien t tim e and effort (an  im portan t 

factor given the p re-transp lan t m orbid s ta te ).

T he la tte r two points were seen as particu larly  im portan t if we were to obtain 
repeated  observations over tim e on the sam e patients.

Content and Structure o f  the N H P

T he N H P  was devised by a team  from  the D epartm ent of C om m unity  H ealth  
a t N ottingham  U niversity School o f M edicine (H u n t et al. , 1986). The pro
file consists o f two parts. P art I sets out to m easure subjective health  sta tus by 
asking for y es /no  patien t responses to a carefully  selected set of 38 sim ple s ta te 
m ents relating to six dim ensions o f social functioning: energy, pain, em otional 
reactions, sleep, social isolation and physical m obility. T he actual sta tem ents 
th a t form  each dim ension and the w eights applied to  them  are presented in 
T able 5 (see A ppendix A for the questionnaire form at). R espondents are re
qu ired  to answ er ‘yes’ or ‘no’ to  each sta tem en t. All sta tem en ts re la te  to lim ita
tions on activity  or aspects o f ‘d istress’. All s ta tem ents in any given dimension  
a re  w eighted relative to  each other; the range of possible scores in any dim ension 
is 0 -100 . Dim ension scores o f 100 indicate the presence o f all lim itations listed, 
and a zero score the absence of lim itations, bu t these two extrem e dim ension 
scores do not indicate death  or ‘perfect h ea lth ’.

P a rt II o f the Profile rela tes to seven areas o f task  perform ance affected by 
health  (see A ppendix A): occupation, ab ility  to perform  tasks around  the home, 
personal relationships, sex life, social life, hobbies and holidays. R espondents 
answ er ‘yes’ if the ir present s ta te  of health  is causing problem s w ith the p a r
ticu la r activity. P art II has no weights; a sim ple count o f affirm ative responses 
is used as a sum m ary sta tistic . These d a ta  a re  of m ore lim ited use than  those 
from  P art I and are not reported  here.

Using the N H P

To provide quan tita tive  estim ates of health  s ta tus differences between individu
als and over tim e, patien ts com pleted the N H P  a t regu lar intervals before and 
a fte r transp lan ta tion . In addition , a num ber of sem i-structured  interviews were 
undertaken  with transp lan t candidates and recipients in o rder to investigate 
p articu la r aspects o f health  and lifestyle in m ore detail.



202 Bernie O ’Brien

Table 5. Nottingham health profile. Section 1: listing of statements and 
associated weights

Energy
I soon run  o u t o f energy  
E very th in g  is an  effort 
I 'm  tired  all o f the  tim e

Pain
I’m in pain  w hen going  up  and  dow n s ta irs  o r  s teps
I ’m in pa in  w hen I ’m s tand ing
I find it pain fu l to  ch an g e  position
I ’m in pa in  w hen I ’m  sitting
I’m in pain  w hen I w alk
I have pain  a t  n ight
I have u n b e arab le  pain
I ’m in co n sta n t pain

Emotional reactions 
T h e  days seem  to  d rag  
I ’m feeling on edge
I’ve fo rgo tten  w hat its like to  en joy  m yself 
I lose m y te m p e r easily  th ese  days 
T h ings  a re  g e ttin g  m e dow n 
I w ake up  feeling  depressed  
W o rry  is keep ing  m e aw ake  a t  n igh t 
I feel as  if  I’m losing con tro l 
I feel th a t  life is not w orth  living

Sleep
I’m w aking  up in th e  early  hou rs  o f  th e  m orn ing  
It takes  m e a long tim e to  get to sleep 
I sleep  bad ly  a t  n igh t 
I tak e  ta b le ts  to  help  m e sleep 
I lie aw ake  for m ost o f  th e  n ight

Social isolation
I’m finding it h a rd  to  g e t on w ith  people 
I’m finding it h a rd  to  m ake  co n ta c t w ith  people 
I feel th e re  is nobody I am  close to  
1 feel lonely
I feel I am  a  b u rden  to  people

Physical mobility
I find it h a rd  to  reach  fo r th ings 
I find it h a rd  to  bend
I have tro u b le  g e ttin g  up  an d  dow n s ta irs  and  s teps 
I find it h a rd  to  s tan d  for long (e.g. a t the  

k itchen  sink , w aiting  fo r a  bus)
I can  only  w alk  ab o u t indoors 
I find it h a rd  to d ress  m yself 
I need help  to  w alk  a b o u t ou tside  (e.g . w alk ing  

a id  o r som eone to  su p p o rt m e)
I’m unab le  to  w alk a t all

24 .00  
36 .80
39.20  

100.0

5.83 
8.96 
9.99 

10.49 
11.22 
12.91 
19.74 
20.86 

100.0

7.08
7.22
9.31
9.76

10.47
12.01 

13.95 
13.99
16.21 

100.0

12.57 
16.10 
21 .70  
23.37 
27 .26

100.0

15.97
19.36
20.13
22.01

22.53 
100.0

9.30
10.57 
10.79

11.20

11.54 
12.61

12.69
21.30

100.0
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O ur aim  was to  use the N H P  to provide inform ation in four m ain areas:

1. Paired ‘before and a f te r’ transp lan t profiles for individual patien ts would per
m it estim ation of change in health  sta te  as a result of (or a t least coincident 
w ith ).transp lan t.

2. M onitoring N H P  scores of patien ts accepted for, but prior to, tran sp lan ta 
tion would help to  identify quality-of-life changes for tran sp lan t candidates 
following assessm ent.

3. C om parison o f post-transp lan t N H P  scores with existing d a ta  from  a 
‘hea lthy’ population would help to  determ ine the extent to  which transp lan t 
recipients achieved a ‘norm al’ quality  of life following the operation.

4. M onitoring Profile scores a t regu lar intervals post-transp lan t would help to 
detect any longer-term  deterio ration  or im provem ent in quality  o f life.

In sum m ary, potential candidates were identified a t assessm ent w here the 
questionnaire was adm inistered  by an interview er in addition  to a w ide-ranging 
sem i-structured  interview  concerning the im pact of the ir health  s ta tus on areas 
such as w ork and social life. For patien ts accepted onto the program m e, the 
N H P  was then com pleted a t th ree-m onth ly  intervals. For those transp lan ted  the 
profile was then adm inistered  a t th ree m onths following transp lan t, and then 
com pleted every th ree m onths as a postal follow-up.

Results

Given th a t the N H P  scores a re  not ‘tru e ’ num bers but a re  obtained from a 
scaling technique the appropria te  sta tistica l tests for testing  hypotheses are 
non-param etric . A num ber of standard  sta tistica l com puter packages such as 
B M D P (D ixon, 1983) a re  available for perform ing the relevant non-param etric  
tests.

A useful prelim inary  to form al analysis, however, is g raphical inspection of 
the da ta . F igure 1 presents m ean dim ension scores as h istogram s over tim e from  
assessm ent to periods post-transp lan t. These observations a re  ca lcu lated  from 
all 1,036 com pleted profiles th a t were available for analysis. T he im pression 
gained from  F igure 1 is one of rapidly decreasing health  s ta tus prior to tran s
p lant followed by a sharp  im provem ent post- transp lan t which appears to  be 
m ain ta ined  thereafte r.

T here  were 62 patients with ‘pairs’ o f ‘before and a f te r’ profiles and s ta 
tistical com parison using the W ilcoxon test indicated significant (p  <  0.01) 
im provem ent in all six dim ensions of the profile. A num ber of sta tistica l tests 
were perform ed to  detect any change in N H P  responses over time. T here was 
som e evidence of an increase in social isolation prior to transp lan t, but for all 
o ther dim ensions, both before and a fte r transp lan t, no significant trends were 
found in N H P  responses. H ence the im provem ent following transp lan t appears 
to be a once-and-for-all shift in quality  of life.
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‘N orm al ’ population N H P  response d a ta  were available from  a random  
sam ple from  N o ttingham  (H u n t et al. , 1984), and in the relevant age groups 
post- tran sp lan t scores were very sim ilar to those observed in the population. 
Furtherm ore , it should be noted th a t ‘norm al’ populations do not necessarily 
score zero on N H P  dim ensions; a t any given point in tim e the population a t 
large will have degrees of m orbidity  which constitu te  restrictions in the ir quality  
o f life.

An im portan t finding was th a t the N H P  seem ed to accord well w ith clinical 
judgem ent and patien t classifications on the basis o f m orbidity  and progno
sis. An exam ple of this was a t Papw orth w here there exist two categories of 
transp lan t cand ida te— those who are definitely  accepted and those who are p ro 
visionally  accepted. The distinction is a clinical judgem ent based on prognosis; 
in crude term s the ‘sicker’ the patient the m ore likely they are to be definite 
candidates w hereas the provisional candidates a re  though t able to  w ait for a 
longer period.

A pplying the N H P  to both patien t groups we found th a t in all six d im en
sions of the N H P  the ‘definite’ candidates w ere significantly worse (P  <  0.05; 
M an n -W h itn ey  test) than  the ‘provisional’ candidates. This strong correlation  
with clinical judgem ent was useful in term s of dem onstrating  to clinicians the 
d iscrim inatory  power of the profile and was useful ‘corroborative’ support for 
the profile as an indicator o f health  sta tus.

In sum m ary, the N H P  was a useful in strum ent for assessing quality-of-life 
in h eart transp lan t patients. Its m ain advantages a re  th a t it has relatively few 
item s, is easy to com plete and analyse, and appears to correla te  well w ith clinical 
judgem ents concerning differential patien t health  status.

Concluding Remarks

T here  is a wide variety  o f instrum ents available for th e  assessm ent o f health  
outcom es following trea tm en t for heart disease. They range in com plexity-from  
sim ple return  to  w ork da ta , sym ptom  or disease scales, to health  profiles, health  
indices and utility  m easurem ent m ethods. T he question of which m ethod is ap 
propria te  for a p articu la r evaluation will depend upon the question being asked. 
In some contexts it m ay be m ore appropria te  to  use disease-specific m easures 
(G u y a tt et al. , 1986) which are sensitive to small but clinically significant 
changes. In o ther contexts the global quality-of-life m easures (such as S IP  or 
N H P ) m ay be m ore appropriate.

Perhaps the ideal is to  use a num ber of m easures ra th e r than  to depend on 
the reliability  of one instrum ent. T he use of m ultiple instrum ent assessm ent also 
perm its the investigators to  com bine the strengths and weaknesses of a range of 
m ethods which m ay ta rg e t d ifferent areas of quality-of-life. R ecent exam ples 
of m ultip le-instrum ent assessm ent include the m ulticentre clinical tria l o f cap- 
topril, m ethyldopa and propanolol (Croog et al. , 1986) and the study of oral
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gold (A uranofin) in the trea tm en t o f rheum ato id  a rth ritis  (B om bard ier et al.,
1986). In the final analysis, however, such studies m ay be costly to perform  and 
the  practical reality  of such evaluative research  is th a t the additional benefits 
achieved by using m ultiple quality-of-life instrum ents m ust be balanced against 
the additional research costs which fall on the investigators and the patients.

References

Barnes, G. K., Ray, M. J., O berm an, A. et al. (1977). Changes in working status of 
patients following coronary bypass surgery. Journal o f  the American M edical Asso
ciation , 238(12), 1259-62.

Bergner, L., Hallstrom , A.P., Bergner, M. et al. (1985). H ealth status of survivors 
of cardiac arrest and of myocardial infarction controls, American Journal o f  Public 
Health, 75, 1321-23.

Bergner, M., Bobbitt, R. A., C arter, W. B. and Gilson, B. S. (1981). The Sickness 
Im pact Profile: development and final revision of a health status measure. M edical 
Care, 19, 787-805.

Bombardier, C., W are, J., Russell, I. J. et al. (1986). Auranofin therapy and quality 
of life in patients with rheum atoid arthritis. American Journal o f  Medicine, 81(4), 
565-77.

Brooks, R. G. (1986) The Development and Construction o f  Health S ta tu s M easures, 
Lund, Sweden: Institute of Health Economics.

Bush, J. W. (1984). G eneral health policy m odel/ Quality of Well-Being (Q W B) Scale. 
In W enger, N. K. et al. (eds). Assessment o f  Quality o f  Life in Trials o f  Cardiovas
cular Therapies, New York: Le Jacq Publishing.

Bush, J. W., Blischke, W. R. and Berry, C. C. (1975). H ealth Indices, outcomes and 
the quality of medical care. In Yaffe, R. and Zalkind, D. (eds), Evaluation in Health  
Services Delivery, New York: Engineering Foundation.

Buxton, M. J., Acheson, R., Caine, N ., Gibson, S. and O ’Brien, B. J. (1985). Costs and 
Benefits o f  the Heart Transplant Programmes at Harefield and Papworth H ospitals, 
D HSS Research Report No. 12, London: H M SO .

CASS Principal Investigators and Their Associates (1983). C oronary A rtery Surgery 
Study (CA SS): A randomised trial of coronary artery bypass surgery. Quality o f life 
in patients randomly assigned to treatm ent groups. Circulation , 68, 951-60.

Cham bers, L. W., M acDonald, L. A., Tugwell, P. et al. (1982). The M cM aster Health 
Index Q uestionnaire as a m easure of quality of life for patients with rheum atoid 
disease. Journal o f  Rheum atology, 9, 780-4.

Cochrane, A. L. (1972). Effectiveness and Efficiency: Random Reflections on Health  
Services, London: Nuffield Provincial Hospital Trust.

Croog, S. H., Levine, S., Testa, M. A. et al. (1986). The effects of antihypertensive 
therapy on the quality of life. New England Journal o f  Medicine, 314(26), 1657-64.

Culyer, A. J. (ed.) (1983). Health Indicators, M artin Robertson.
Dixon, W. J. (ed.) (1985). BMDP S ta tistica l Software, 1985 Printing. Berkeley: Uni

versity of California Press.
English, T. A. H., Cory-Pearce, R. and McGregor, C. (1982). H eart transplantation at 

Papworth Hospital. Heart Transplantation, 1, 110-11.
Evans, R. W., Manninen, D. L., Overcast, T. D. et al. (1984). The N ational Heart 

Transplantation Study: Final Report, Seattle, W ashington: Battelle Human Affairs 
Research Center.



Assessment o f  Treatment in Heart Disease 207

Fazio, A. F. (1977). A concurrent validational study of the N C H S General Well-Being 
Schedule. Vital and Health S ta tis tic s , Series 2, no. 73. N ational C enter for Health 
Statistics, Hyattsville, MD. D H EW  Publ. No. (H R A ) 78-1347.

Goldman, L., Hashimoto, D. and Cook, E. F. (1981). Com parative reproducibility and 
validity of systems for assessing cardiovascular functional class: advantages of a new 
Specific Activity Scale, Circulation, 64, 1227-34.

G utm an, R. A., S tead, W. W., Robinson, R. R., (1981). Physical activity and employ
ment status of patients on maintenance dialysis. New England Journal o f  Medicine, 
304, 309-13.

G uyatt, G. H ., Bombardier, C., and Tugwell, P. X. (1986). M easuring disease-specific 
quality of life in clinical trials. Canadian M edical Association Journal, 314, 889-95.

G uyatt, G. H., Thompson, P. J., Berman, L. B. et al. (1985). How should we measure 
function in patients with chronic heart and lung disease? Journal o f  Chronic Diseases, 
38(6), 517-24.

Ham pton, J. R., (1984). Coronary artery  bypass grafting for the reduction of mortality: 
an analysis o f the trials. British M edical Journal, 289, 1166-70.

H arris, R. (1970). Assessing the cardiac patient for rehabilitation. New York S tate  
Journal o f  Medicine, 70, 511-15.

Hunt, S. M., McEwen, J. and M cKenna, S. P. (1986). Measuring Health S ta tus, Beck
enham, Kent: Croom Helm.

H unt, S. M., McEwan, J. and McKenna, S. P. (1984). Perceived health: age and sex 
comparisons in a community. Journal o f  Epidemiology and Community Health, 38, 
156-60.

Hunt, S. M., McKenna, S. P., McEwan, J. et al. 1981. A quantitative approach to 
perceived health status: a validation study. Journal o f  Epidemiology and Community 
Health, 34, 281-6.

Karnofsky, D. A. and Burchenal, J. H., (1949). The clinical evaluation of chem other
apeutic agents in cancer. In Macleod, C. M. (ed.), Evaluation o f  Chemotherapeutic 
Agents, New York, NY: Colum bia University Press.

K larm an, H. E., Francis, J. and Rosenthal, G. D. (1968). Cost-effectiveness analysis 
applied to the treatm ent of chronic renal disease, M edical Care, 6(48).

Love, J. W., (1980). Employment status after coronary bypass operations and some cost 
considerations, Journal o f  Cardiovascular Surgery, 80, 68-72.

M cNeil, B. J., W echselbaum, R. and Pauker, S. G. (1981). Speech and survival: tradeoffs 
between quality and quantity  of life in laryngeal cancer, New England Journal o f  
Medicine, 305, 982-7.

New York H eart Association (1964). Diseases o f  the Heart and Blood Vessels: Nomen
clature and Criteria fo r  Diagnoses, Boston: Little, Brown.

Niles, N . W., Vander Salm , T. J. and Cutler, B. S. (1979). Return to work after coronary 
artery  bypass operation. Journal o f  Cardiovascular Surgery, 79, 916-21.

O ’Brien, B. J., Buxton, M. J. and Ferguson, B. (1987). M easuring the effectiveness of 
heart transplant programmes: quality of life data and their relationship to survival 
analysis. Journal o f  Chronic Diseases, 40, suppl I, 137-53.

Office of Population Censuses and Surveys (1986). H ospital Inpatient Enquiry, London: 
H M SO.

Patrick, D. (1980). S tandardisation of comparative health status measures: using scales 
developed in America in an English speaking country! Proc. Third Biennial Conference 
on Health Survey Research M ethods, N ational Center for Health Services Research.

Pennock, J. L., Reitz, B. A., Bieber, C. P. and Stinson, E. B. (1982). C ardiac transplan
tation in perspective for the future: survival, complications, rehabilitation and cost. 
Journal o f  Cardiovascular Surgery, 83, 168-77.



208 Bernie O'Brien

Ross, J. K., Diwell, A. E., M arsh, J. L. et al. (1978). Wessex cardiac surgery follow-up 
survey: the quality of life after operation. Thorax, 33, 3-9.

Ross, J. K., Monro, J. L., Diwell, A. E. et al. (1981). The quality of life after cardiac 
surgery. British M edical Journal, 272, 451-3.

Rosser, R. M. and W atts. V. C. (1972). The m easurem ent o f hospital output. Interna
tional Journal o f  Epidem iology, 1, 361-7.

Royal College of General Practitioners (1986). Third National M orbidity Survey, Lon
don: H M SO.

Teeling-Smith, G. (1985). Measurement o f  Health. London: Office of H ealth Economics.
Torrance, G. W. (1986). M easurement of health state utilities for economic appraisal. 

Journal o f  Health Economics, 5, 1-30.
U em ara, K. and Pisa, Z. (1985). World Health S ta tistics Q uarterly , 38, 142-62.
W are, J. E., Davies-Avery, A. and Donald, C. A. (1978). Conceptualization and Mea

surement o f  Health fo r  A dults in the Health Insurance Study: Volume V, General 
Health Perceptions. R -1981 /5-H E W , Santa Monica: Rand Corporation.

W einstein, M. C., Pliskin, J. S. and Stason, W. B. (1981). Coronary artery  bypass 
surgery: decision and policy analysis. In Bunker, J. P. Barnes, B. A. and Mosteller, F. 
(eds) (1981), Costs, Risks, and Benefits o f  Surgery, New York: Oxford University 
Press.

W einstein, M. C. and Stason, W. B. (1977). Foundations o f cost effectiveness analysis 
for health and medical practices. New England Journal o f  Medicine, 296, 716-21.

W enger, N . K. et al, (1984). Assessment o f  Q uality o f  Life o f  Trials o f  Cardiovascular 
Therapies, New York: Le Jacq Publishing.

Wells, N. E. J. (1987). Coronary Heart Disease: the need fo r  action, London: Office of 
H ealth Economics.

W illiams, A. (1986). Economics of coronary artery  bypass grafting. British M edical 
Journal, 291, 326-9.

Yagi, J. and Crowley, J. (1984). Survival of heart transplant Recipients. C hapter 21, in 
Evans, R. et al., The National Heart Transplantation S tudy.



Assessment o f  Treatment in Heart Disease 2 0 9

Appendix A: The Nottingham Health Profile

Part I

Listed below are some problem s people m ay have in the ir daily life.
Look down the list and put a tick in the box under Yes for any problem  you 
have a t the m om ent.
T ick the box No for any problem  you do not have.

Please answer every question. If you are not sure w hether to say yes or no, tick 
whichever answ er you th ink is more true a t the m om ent.

Yes N o
I’m tired  a ll the  tim e □ □
I have pain  a t n ight □ □
T h ings  a re  g e ttin g  m e dow n □ □

Y es N o
I have u n b e arab le  pain □ □
I tak e  ta b le ts  to  help  m e sleep □ □
I’ve fo rgo tten  w ha t i t’s like to
enjoy  m yself □ □

Yes N o
I’m feeling on edge □ □
I find it pain fu l to  ch an g e  position □ □
I feel lonely □ □

Yes N o
I can  on ly  w alk a b o u t indoors □ □
I find it h a rd  to  bend □ □
E very th in g  is an effort □ □

Yes N o
I’m w aking  up  in th e  ea rly  hours
o f th e  m orn ing □ □
I’m unab le  to  w alk a t all □ □
I’m finding it h a rd  to  m ake c o n tac t
w ith  people □ □

Yes N o
T h e  days  seem  to  d ra g □ □
I have troub le  g e ttin g  up  and
dow n s ta irs  o r s teps □ □
I find it h a rd  to  reach  for th ings □ □

Yes N o
I’m in pain  w hen I w alk □ □
I lose m y tem p e r easily  these  days □ □
I feel th e re  is nobody I am  close to □ □

Y es N o
I lie aw ak e  for m ost o f th e  n ight □ □
I feel as  if  I ’m losing con tro l □ □
I ’m in pa in  w hen I’m s tand ing □ □

Yes N o
I find it h a rd  to  d ress m yself □ □
I soon run  o u t o f energy □ □
I find it h a rd  to  s tan d  fo r long □ □
(eg. a t  th e  k itchen  sink , w aiting  for a bus)

Y es N o
I’m in co n stan t pain
It takes  m e a long tim e  to  get

□ □

to  sleep □ □
I feel I a m  a  b u rden  to  people □ □

W orry  is keeping  m e aw ake  a t
Y es N o

n ight □ □
I feel th a t  life is not w orth  living □ □
I sleep bad ly  a t  n ight □ □

I’m finding  it hard  to  ge t on
Y es N o

w ith  people □ □
I need help  to  w alk a b o u t ou tside  
(eg. a w alk ing  a id  o r  som eone to 
su p p o rt m e)
I ’m in pain  w hen going up and

□ □

dow n s ta irs  o r s teps □ □

Yes N o
I w ake up  feeling depressed □ □
I’m in pain  w hen I ’m s ittin g □ □
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Part II

N ow  we would like you to th ink about the activities in your life which m ay be 
affected by health  problem s. In the list below, tick  Yes for each activity  in your 
life which is being affected by your sta te  o f health . T ick No for each activity  
which is not being affected, or which does not apply to you.

Is your present sta te  o f health  causing problem s with your . . .

Yes N o Yes N o
J o b  o f w ork □ □ Sex life □ □
(T h a t is, paid  em plo y m en t)

In te re s ts  and  hobbies □ □
Looking a f te r  th e  hom e □ □ (E xam ples: spo rts , a r ts  and  c ra fts .
(E xam ples: c lean in g  and  cooking, d o -it-y o u rse lf  e tc .)
repa irs , odd jo b s  a ro u n d  the
hom e e tc .) H olidays

(E xam ples: su m m er o r w in ter
□ □

Social life □ □ holidays, w eekends aw ay , e tc .)
(E xam ples: go ing  o u t, seeing  
friends, go ing  to  th e  pub, e tc .)

Home life □  □
(T h a t is: re la tio n sh ip s  w ith  o th e r
people in you r hom e) © C o p y r ig h t.  D e p artm en t o f  C o m m u n ity  H e a lth  1980
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Irritab le  Bowel Syndrom e— The D isease

Irritab le  bowel syndrom e is very com m on, accounting for alm ost half o f the 
referra ls to  gastroenterologists (H eaton , 1983). It is characterized  by abnorm al 
gastro-in testinal tran sit which results in irregular bowel habits, often w ith un
derlying em otional d istu rbances (C rean  et al., 1984). P atien ts can experience 
one o f two distinct types o f sym ptom s, either d iarrhoea w ithout abdom inal 
pain or an a lte rna ting  pattern  o f d iarrhoea and constipation with abdom inal 
pain.

In addition to an altered  bowel habit and abdom inal pain, m any o ther sym p
tom s have been experienced by patien ts with irritab le  bowel syndrom e (IB S). 
For exam ple, nausea, flatulence, dysuria, dysm enorrhoea, fatigue, anxiety, de
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pression, insom nia and irritab ility  have been described by IBS patien ts (E a st
wood et al. , 1987). M ost o f these sym ptom s are  associated with stress, in fact 
psychological disorders have been recorded in over 90 per cent o f patien ts with 
IBS (H islop, 1971). In addition  to  stress m any trigger factors have been thought 
to  cause IBS, such as food allergy, gastro -in testinal infection, chronic alcohol 
abuse and bile salt m alabsorption (Eastw ood et al.,  1987). However, no specific 
o rganic disease has been a ttr ib u ted  to the irregu la r bowel hab its and abdom inal 
pain characteristic  o f this disease (M ann ing  et al.,  1978, H eaton, 1983).

T he syndrom e is m ore com m on in the 3 0 -5 0  year age group and d iagno
sis norm ally requires the elim ination of underlying organic disease (such as 
carcinom a, infection, C rohn ’s disease and diverticulitis) which could cause sim 
ilar gastro-in testinal sym ptom s (Eastw ood et al.,  1987). H owever, a positive 
diagnosis by the presenting sym ptom s ra th e r than  diagnosis by the exclusion 
of o ther diseases is becom ing easier as experience is gained in identifying the 
characteristic  gastro-in testinal abnorm alities and em otional com ponents o f this 
illness (H arvey  et al. , 1987). IBS is norm ally evaluated  by the assessm ent of 
presenting  sym ptom s, nam ely: abdom inal distension, relief o f pain with a bowel 
m ovem ent and frequent, looser stools a t the onset o f pain (M ann ing  et al., 
1978). However, the em otional d istu rbances, although  recognized, have yet to 
be form ally assessed (H eaton , 1987).

T rea tm en t is based on em otional reassurance and m ethods designed to m od
ify intestinal functional. T he fibre conten t o f the diet is increased to relieve 
constipation  and pain (R itch ie and Truelove, 1979). Painful d ia rrhoea is nor
m ally relieved with anticholinergic com pounds such as dicyclom ine or w ith an 
antispasm odic such as m ebeverine (C rean  et al. ,  1984). T he outcom e o f ag 
gressive trea tm en t based on adequate  explanation o f the illness, high-fibre diet, 
bulking agents such as ispaghula husk and antispasm odics is very good as about 
85 per cen t o f patien ts can becom e sym ptom -free, o f which alm ost 70 per cent 
rem ain  sym ptom -free over five years la ter (H arvey  et al. ,  1987).

Assessment of IBS

In the assessm ent of IBS and the evaluation of pharm aceu tical trea tm en ts, 
m ethods have focused on determ ining the extent o f d isruption  of norm al bowel 
habits and on the pain associated with the condition. T he frequently  occurring 
‘em otional sym ptom s’ associated with IBS and subsequent effects on health  
and quality  o f life, although recognized, have not yet been fully identified or 
form ally evaluated  in m ost tria ls o f therapy  (H arvey  et al. , 1987). T here are  no 
quality  o f life m easures specifically designed to  assess IBS. It was for this reason 
th a t the evaluation of health  s ta tus in patients with IBS using the N ottingham
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H ealth  Profile was considered to be a valuable contribu tion  both to  the fu rther 
validation of specific health  s ta tus m easures and to ascerta in ing  w hether such 
an evaluation provided an increased understanding  of the effects of IBS on 
health  and daily  life.

This research  was undertaken  as p art o f a  wide range of studies o f health  s ta 
tus assessm ent in various diseases including rheum ato id  a rth ritis , osteoarthritis , 
ang ina, depression and cancer (Stevens et al., 1986). The N o ttingham  H ealth  
Profile (N H P ) was chosen as the m ost useful o f all published health  sta tus 
indicators for the proposed studies because it covers a wide range of activ i
ties, is sim ple to adm inister and can be com pleted by the patien t in less than 
ten m inutes. T he N H P  consists o f two parts. P art 1 consists of 38 questions 
describing health  problem s in term s of energy, sleep, pain, physical m obility, 
social isolation and em otions. W ith in  each section of P art 1 the questions have 
been w eighted according to  perceived severity and can be com bined to  provide 
a profile o f six scores to represent quality  o f life. P art 2 lists a num ber of a r 
eas w hich could be affected by health  problem s: job , household m anagem ent, 
fam ily life, sex life, social life, social life, holidays and hobbies. Previous in
vestigations had shown it to be sensitive enough to evaluate health  s ta tus in a 
wide range of situations including individual clinical interviews and population 
surveys (M cEw en, 1983). S ince it provides a com prehensive list o f health  prob
lems with an em phasis on em otional aspects such as social isolation, sleep and 
em otions it was considered su itab le to assess anxiety, depression and o ther em o
tional factors possibily associated with IBS. V alidity and reliability  were found 
to be very high during  the developm ent o f the N H P  (B eckett et al.,  1981). It 
was also considered applicable to  clinical evaluations since it was inexpensive 
to  adm inister and being self-com pleted by the patien t substan tia lly  decreased 
the professional burden associated with d a ta  collection.

Objectives of the Research Project

T he objectives of assessing health  s ta tus in individuals suffering from  IBS were 
threefold. The first was to determ ine the relationship  between health  s ta tus as 
m easured by N H P  scores, overall health  as ra ted  by patien ts and the usual 
clinical param eters used to assess IBS. T he responses to the N H P  would also 
enable the identification of areas in pa tien ts’ lives and daily  activities affected 
by IBS. Secondly, the study provided an opportun ity  to  assess the ab ility  o f the 
N H P  to d ifferentiate between predictable variations in health  sta tus due to the 
varying degrees or severity o f the clinical features o f this syndrom e. Finally, 
the m ost valuable p art of the study was to assess the sensitivity o f the N H P  
to clinical and overall health  changes which result from  consultation and the 
trea tm en t of IBS.
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M ethods

O ne hundred  and forty-six patien ts w ith IBS w ere recru ited  by thirty-seven 
general practitioners partic ipa ting  in m ulticen tre study of the trea tm en t o f IBS 
using antispasm odics. P atien ts w ere interview ed and  exam ined by the doctor and 
all o ther gastro-in testinal diseases had been excluded by radiological and other 
exam inations. Thirty-five w ere m ale and one hundred and eleven w ere fem ale—  
the m edian age was 36 years w ith a range of 18-53 years. In the week prior to 
com m encing trea tm en t, when the patients w ere interview ed and exam ined by 
the doctor, the following assessm ents w ere made: frequency of abdom inal pain 
(num ber o f pain episodes per 24 hours: none, less than  five, six to ten, m ore 
than  ten); severity o f abdom inal pain (none, mild, m oderate, severe); type of 
bowel m ovem ent (loose with d iarrhoea , hard  and pellety, soft and form ed). The 
patients also assessed their own health  as very good, good, fair, poor or very poor 
and com pleted the N H P . They then received trea tm en t with an an tispasm odic 
and a t the end o f a four-w eek trea tm en t period, all assessm ents were repeated. 
P artic ipan ts also com pleted a second N H P  and m ade a second assessm ent of 
the ir overall health . In addition , both the doctors and patien ts m ade a subjective 
assessm ent of the im provem ent in sym ptom s in term s of defecation pattern  and 
abdom inal pain (m uch worse, slightly worse, no change, slight im provem ent, 
g rea t im provem ent).

Results

The frequency of positive responses to P arts  I and II o f the N H P  are  shown in 
T able 1. It can been seen th a t all activities of daily  living m easured by the N H P  
were affected by health  problem s arising  from  this disease bu t m ost individuals 
had health  problem s associated w ith em otions, energy and pain (as shown by 
P art I responses) and reported  th a t the ir social life and hom e life were greatly  
affected by the ir cu rren t s ta te  of health . T he m ajority  o f individuals (51 per 
cent) recorded the ir health  as fair; abdom inal pain severity was rated  as m ainly 
m odera te  or severe and  the num ber of pain episodes varied in frequency from  
less than  five episodes per day in 50 per cent o f patien ts to m ore than  ten per day 
in 10 per cent of patien ts (T able 2). T he type of m otion was described m ainly 
as soft and form ed by approxim ately  50 per cen t o f patients; an equivalent 
num ber reported  hard , pellety stools or loose d iarrhoeal stools (see T able 2 for 
p re-trea tm en t scores for clinical param eters).
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Table 2. Percentage scores of clinical param eters: Patient-rated •pre-treatment and
post-treatm ent

Patient-rated overall health Pre-treatm ent Post-treatm ent

Very good 7 16
Good 29 51
Fair 51 26
Poor 13 5
Very poor 0 2

Severity of abdominal pain Pre-treatm ent Post-treatm ent

None 6 42
Mild 27 44
M oderate 52 12
Severe 15 2

N um ber of pain episodes per day Pre-treatm ent Post-treatm ent

None 5 35
Less than five 50 57
Six to ten 35 6
More than ten 10 1

Type of motion Pre-treatm ent Post-treatm ent

H ard and pellety 30 12
Loose with diarrhoea 23 5
Soft and formed 47 83

Relationship between Health Status and Clinical Measures

V arious sta tistica l analyses were perform ed in order to  determ ine the rela tion
ship between clinical and health  scores in the p re-trea tm en t group o f individuals. 
T he d a ta  from  this study were skewed ra th e r  than  norm ally d istribu ted  with 
frequently  recorded scores a t the lower and upper lim its, so non-param etric  s ta 
tistical tests were used as the criteria  required  for param etic  tests w ere not met 
(Siegel, 1959). T here were no age and sex differences in health  s ta tus scores 
for this population (S p earm an ’s rank  correla tion  coefficients in all com parisons 
were < 0 .3 ) .

C linical and N H P  scores were com pared for the four health  categories: very 
good, good, fair, poor. T here was a close relationship  betw een the partic ip an ts’ 
perception of the ir overall health  and N H P  P art 1 scores for pain, em otion, 
energy and physical m obility (P  < 0 .0 5 , using K ruskall-W allis  one-way analysis 
o f variance), but not for social isolation or sleep (P  > 0 .0 5 ) . However, clinical 
scores for abdom inal pain frequency and severity did not significantly rela te  to 
overall health  s ta tus (P  > 0 /1 ) .
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N H P  scores w ere com pared for each m easured clinical param ete r score. 
P atien t-re la ted  abdom inal pain severity and frequency showed a positive re
lationship (P  < 0 .0 1 , K ruskall-W allis  one-way A N O V A ) w hereas the re  was 
no significant difference in N H P  or overall health  scores for the four categories 
o f patien t-ra ted  or physician-rated  abdom inal pain severity or to  the severity o f 
the routinely m easured clinical param eters.

The Effects o f T reatm ent

O ne of the p rim ary  objectives of this study was to determ ine the sensitivity 
o f the N H P  to clinical change which results from  the trea tm en t o f IBS. The 
p ost-trea tm en t scores shown in T ab le 3 w ere com pared with the p re-treatm en t 
values by m eans of non-param etric  sta tistica l tests.

T he post-trea tm en t scores for the clinical p aram eters (also shown in T able 
2 ) indicate th a t this group of patients generally  had no pain or mild abdom inal 
pain and m ore than  half experienced less than  five episodes o f pain per day 
following trea tm en t. T he consistency of stools had also im proved to ‘soft and

Table 3. Improvement in abdominal pain (and defecation pattern) as judged by patient
and physician

Percentage

Much
worse

1

Patient-related abdominal pain

Slightly No Slight 
worse change improvement

3 9 40

G reat
improvement

47

Percentage

Much
worse

0

Physician-rated abdominal pain

Slightly N o Slight 
worse change improvement

1 10 36

G reat
improvement

52

Percentage

Much
worse

0

Patient-rated defecation pattern

Slightly N o Slight 
worse change improvement

2 18 34

G reat
improvement

46

Percentage

Much
worse

0

Physician-rated defecation pattern

Slighty No Slight 
worse change improvement

3 14 37

G reat
improvement

46
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form ed’ for over 80 per cent o f the population. O verall health  scores a t this 
assessm ent were ‘good’ for m ore than  50 per cent o f the  population. Results in 
T able 1 show th a t the percentage of affirm ative responses to  both parts  o f N H P  
had generally  decreased, indicating  an im provem ent in patien ts’ perception of 
health . A lthough the problem s still existed for this patien t population, they 
appeared  to  be less com m on afte r trea tm en t.

The p re-trea tm en t and post-trea tm en t scores for clinical param eters, overall 
health  and the N H P  were com pared by m eans of W ilcoxon’s m atched pairs 
signed ranks test. R esults are  shown in F igure 1 (abdom inal pain severity and 
frequency; F igure 2 (patien t-ra ted  overall hea lth ); F igure 3 (N H P  P art I scores) 
and F igure 4 (N H P  P art II scores). These figures illu stra te  th a t post-trea tm en t 
scores for all patien t were significantly lower than  those for the  p re-trea tm en t 
assessm ent (W ilcoxon’s m atched pairs signed rank  test P  < 0 .0 1 ) . This indi
cates a general im provem ent in all clinical sym ptom s and in general well-being 
determ ined from  overall health  scores and both parts  o f the N H P .

In P art I o f the N H P , scores for em otions and pain were the most sensitive to 
clinical im provem ent in IBS, while scores for social isolation, sleep and physical 
m obility were less sensitive to  these identified clinical changes. P atien ts and 
doctors partic ipa ting  in this study m ade judgem ents on changes in abdom inal 
pain and defecation pattern  a t the post-trea tm en t assessm ent shown in T able
3. Both patien t- and docto r-rated  abdom inal pain and defecation pattern  were 
considered to have slightly or greatly  im proved for m ore than  80 per cent of 
the population.

Discussion

This study has contribu ted  fu rther experience in the clinical use of the N o ttin g 
ham  H ealth  Profile. This health  s ta tus profile was able to  identify  hea lth -re la ted  
problem s particu larly  associated with energy, em otional reactions and pain in 
this population. These health  problem s decreased m ost significantly as a  result 
o f trea tm en t w hereas the re  were sm aller changes in the health  problem s of 
physical m obility, sleep and social isolation which were considered to be less 
severe in this population. From  the study it is not possible to d ifferen tia te  the 
im provem ent th a t occurred as a result of the care  in clinical consultation from  
th a t produced by trea tm en t with antispasm odics. However, the addition  of the 
N H P  has provided inform ation about em otional ‘d istress’ in this population, 
which is not routinely assessed as part o f the clinical exam ination.

W hile health  s ta tus indicators have been used for m any aspects o f health  care 
evaluation, it is only recently  th a t they have found a place in the assessm ent 
o f pharm aceu tical trea tm en t. W ider accep tance o f health  sta tu s  indicators in 
routine clinical evaluation depends upon fu rthe r research and the publication of 
such studies to bring them  to the a tten tion  of the clinicians and o thers conduct-
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NHP Part 1

Figure 3. A comparison of pre-treatment and post-treatment scores for N H P Part 1

ing such investigations. Only then will the addition  of health  s ta tus assessm ent 
becom e established as a valuab le ad junct to  clinical evaluation. T he use of the 
N FIP  and o ther quality  o f life m easures will allow m ore consideration to be 
given by the doctor to those aspects of health  perceived to be im portan t by 
the patients. Above all, the assessm ent o f health  sta tu s  in diseases such as IBS 
could m ake a valuable contribu tion  to decisions with regard  to trea tm en t.
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Introduction

T he key difference between the decisions of clinicians and the decisions of m an
agers is th a t the form er concern choice of trea tm en t (here and now) for a p a r
ticu la r individual, while the la tte r  concern choice o f trea tm en t facilities for a 
whole com m unity o f (cu rren t and fu tu re) patients. In both cases issues of cost, 
life expectancy and quality  o f life will be relevant (W illiam s, 1984) bu t they will 
p resent them selves in a different context, and m ay need to be trea ted  in a differ
ent way. For instance, in a p articu la r clinical context, m ore detailed  knowledge 
o f the effects o f trea tm en ts on p articu la r aspects o f quality  o f life m ay be needed 
than  for a m anagerial decision on broad priorities, but the range o f quality  of 
life characteristics th a t is relevant m ay be b roader in the m anagem ent context 
than  in the clinical context, since the different co n d itio n s/trea tm en ts  th a t are 
being com pared (e.g. dental care  vs hernia repair) m ay affect ra th e r different 
aspects o f people’s lives. In general, therefore, the application o f quality  of life 
m easurem ent in a m anagem ent context will inevitably be m ore ‘broad b rush’ 
than in a clinical context. This m eans th a t for resource m anagem ent purposes it 
will be necessary to  find a way of describing  quality  of life which concentrates 
on features o f illness which are  com m only experienced with a wide variety  of 
trea tm en ts and conditions, yet which m ake sense equally well in each o f these 
contexts.

225
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U nfortunately , m anagem ent decision-m aking is also m uch m ore dem anding 
in its inform ation requirem ents with respect to  valuation. Q uality  of life m ea
surem ent involves both the description and the relative valuation of d ifferent 
health  sta tes. A t a clinical level it could be argued th a t the valuation issue is 
easily solved (in principle, a t any ra te ) by asking the patien t (w ith respect to 
different trea tm en t options) which is the preferred  outcom e profile (in term s of 
life expectancy and quality  o f life). But for m anagem ent purposes this is not 
enough. W e also need to  know how much b e tte r one trea tm en t is than  another, 
and  how benefits to one person are to be weighed against th a t sam e benefit to 
ano ther person. (This la tte r  issue has in fact also to be faced by every clinician, 
in his role as practice m anager, though m any clinicians seem unaw are th a t they 
are doing this, and often even vehem ently deny doing it.)

The reason for these additional requirem ents is th a t the  problem  m anagem ent 
faces is th a t no health  care  system  has enough resources to  be able to  provide a ll  
the facilities th a t m ight possib ly  im prove som eone's life expectancy or quality  of 
life. Because of this inescapable resource constra in t, som e beneficial procedures 
cannot be undertaken , so crite ria  need to be established to  determ ine which 
shall have priority , and the na tu ra l reaction  is to  concen tra te  on those th a t 
do the m ost good. H ence the necessity of m easuring the rela tive value o f the 
benefits to be gained by providing d ifferent facilities, so th a t these benefits can 
be com pared with the costs o f generating  them . This rules out quality  o f life 
m easures which stop a t the stage o f generating  ‘profiles’ (e.g. the N o ttingham  
H ealth  Profile).

S ince the focus of in terest in this book is on benefit m easurem ent ra th e r than  
on cost m easurem ent, no fu rthe r consideration will be given to the resource m ea
surem ent side of the m anager’s problem , im portan t though it is. It will sim ply 
be assum ed th a t the re  exists an estim ated  cost per patien t trea ted , based on p re
cisely the sam e com parison as is being m ade on the benefit side. This requires a 
careful specification of w hat precisely is being com pared. For instance, is it one 
trea tm en t vs ano ther trea tm en t, or trea tm en t vs no trea tm en t?  A nd w hat is the 
tim e span of the com parison? Is it sim ply the im m ediate episode of illness or 
trea tm en t, or does it cover all consequential com m itm ents, for exam ple follow- 
up clinics, risks o f readm ission, and continuing a fte rca re  (possibly for the rest 
of a p a tien t’s life)? C learly  it will be m isleading to com pute benefits over the 
rest o f a p a tien t’s life but costs only for the im m ediate episode o f trea tm en t (or 
vice-versa).

Finally, it is assum ed here th a t w hat is required  is guidance on the best 
m ethods to use from  am ongst those th a t a re  a lready  available, w ith m inim al 
additional work. N evertheless, no one should em bark  on the task  of m easuring 
quality  o f life believing th a t it is a sim ple m echanical process which will churn  
out d a ta  in a routine or com prehensive m anner. It is best tackled a t present 
w here w ell-structured  choices have to be m ade and w here the re  is tim e to put 
in som e skilled effort and thought.
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The Practical Task
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A gainst th a t background, the practical task  of estim ating  the relative value of 
d ifferent trea tm en ts  can be broken down into several stages, each of w hich will 
be tackled in turn . These are:

1. Choosing a su itab le fram ew ork for describing quality  o f life.
2. G athering  d a ta  th a t can be fitted into this fram ew ork.
3. (G enerating  and) using a set o f valuations to  ra te  these different quality  of 

life sta tes relatively to  each other.
4. Incorporating  an explicit trade-off between quality  o f life and life expectancy
5. D eciding on w hat basis gains to one person are  to be com pared w ith identical 

gains to ano ther person.

Choosing a Descriptive Framework  

T he criteria  to be applied here are:

i. is the fram ew ork applicable to  a su itably  wide range of trea tm en ts or con
ditions?

ii. does it have a su itably  derived set o f relative valuations which can be used 
w ith it? (see below for fu rthe r consideration o f this point);

iii. has it a lready  been used as a basis for a g rea t deal of inform ation collection 
relevant to  the choices under consideration?

iv. how easy will it be to  supplem ent such d a ta  by fitting into the fram ew ork 
d a ta  collected for o the r purposes?

v. can new d ata  easily be collected specifically to fill gaps in the existing 
d a ta?

Points iii, iv and v will be considered in m ore detail in the next section.
A t present there are very few well worked out global indexes of health . The 

leading contenders for use a t a m anageria l level are the Sickness Im pact Profile, 
the Q uality  o f W ell-Being Scale, the M cM aster H ealth  Index Q uestionnaire 
and the Rosser Index, all o f which are reviewed by Kind (C h ap ter 3) in this 
volume. A m ongst these, the only one o f which I have d irect experience is th a t 
due to  Rosser. It has the advantage o f being the sim plest to  understand  and use 
(and, for British applications, the  additional advan tage th a t its valuations were 
derived from  British respondents, a point to be reviewed la ter). I shall therefore 
concen tra te  exclusively on R osser’s classification (see T able 1), though sim ilar 
considerations would apply if one o f the o thers were chosen as the preferred 
sta rting  point.
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Table 1. Rosser’s classification of states of ill-health

Disability Distress

I. No disability A. Distress

II. Slight social disability B. Mild

III. Severe social disability and/or slight impairment 
of performance at work.

Able to do all housework except very heavy tasks

C.

D.

Moderate

Severe

IV. Choice of work or performance at work very 
severely limited.

Housewives and old people able to do light 
housework only but able to go out shopping

V. Unable to undertake any paid employment.
Unable to continue any education.
Old people confined to home except for 

escorted outings and short walks and 
unable to do shopping.

Housewives able only to perform a few simple 
tasks

VI. Confined to chair or to wheelchair or able to 
move around in the house only with support 
from an assistant

VII. Confined to bed

VIII. Unconscious

G athering Descriptive Data

T here are essentially four ways of gathering  d a ta  for use in the R osser classi
fication of illness states. T he first is to use d a ta  th a t som eone else has already 
collected w ithin th a t classification system . A t present such d a ta  a re  sparse (see 
W illiam s, 1987a) and unlikely to  cover the precise range o f options th a t is being 
considered in som e specific context. It is, therefore, alm ost inevitably th a t one 
or m ore of the o ther th ree m ethods will have to  be used, nam ely, reclassifica
tion of d a ta  collected according to  some other classification system ; professional 
judgem ent as to the likely d istribu tion  of outcom es across the Rosser states; or 
ad  hoc surveys of patients (e.g. by questionnaire) to  elicit the ir appropria te  
place in the Rosser classification.

R eclassification of o ther people’s d a ta  requires, first o f all, th a t the lite ra tu re  
be searched for studies reporting  on quality  of life outcom es for the relevant 
conditions and trea tm en ts. T he actual dim ensions o f quality  of life m easured in 
each study then need to be exam ined closely to see how exactly they correspond 
to R osser’s categories, and som e rules need to be established for determ ining 
w hat is to be regarded  as equivalent to w hat. This is bound to  be a m atte r
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of judgem ent. Exam ples o f such ’transla tions’ a re  given in G udex (1986). It 
is a process in which som e inform ation is bound to  be lost, because either  the 
source will have m ore detail than  R osser’s classification, and som e o f the source 
d a ta  will be m ore sketchy than R osser’s classification, and some of R osser’s 
categories will need to be com pressed to  accom m odate this fact.

As an exam ple, consider the following source d a ta  (Bonney et a l., 1978). 
In this study patien ts’ physical activity  was graded according to the U S  N a 
tional K idney Foundation  C lassification, and the corresponding Rosser d isab il
ity grades appear to  be as indicated:

National Kidney Foundation Classification Corresponding Rosser 
Disability GradeClass Description

1 Capable of performing all usual types of 
physical activity

I-Il

2 Unable to perform the most strenuous of 
usual physical activities, e.g. sports, 
lawn mowing

III

3 Unable to perform usual daily activities 
on more than a part-time basis, 
e.g. housework, employment

IV

4 Severe limitation of usual physical activity 
May be confined to bed

V-VIII

T he patien ts also com pleted questionnaires o f the K u p fe r-D etre  System , which 
evaluates cu rren t psychological sta tes and elicits the presence or absence of 
specific physical sym ptom s. It generates a depression score in which a rating  
> 1 0  is said to represent severe depression. T hus the following correspondence

i a w orking hypothesis:

KDS Depression Score Rosser Distress Category

< 8 A/B

> 8  but < 1 0 C

> 1 0 D

U nfortunately  this published study did not report the d istribu tion  o f patients 
across both dim ensions in a single tab le, but only for each dim ension separately , 
so fu rthe r assum ptions a re  then required, for exam ple th a t the m ore disabled
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patients tend to be the m ore depressed. Som etim es fu rth e r d istribu tions can be 
obtained by w riting to  the authors. O therw ise the only practicab le way forw ard 
is to test how sensitive the overall outcom e is to w orking with d ifferent plausible 
assum ptions.

If it is impossible to  find relevant descriptive d a ta  on quality  o f life in the 
published lite ra tu re  (and  it is surprisingly scarce) the next possibility to con
sider is getting  some expert opinions canvassed system atically . C learly  this is 
not as good as relying on the results o f large well-designed random ized con
trolled trials, but there are not m any of those about, and if the trea tm en t is 
relatively new, and the required follow-up tim e is qu ite  long, there m ay be no 
a lternative bu t to rely on ‘inform ed opinions’ or ‘expert ju d g em en t’, in this and 
in o ther aspects of trea tm en t effectiveness. T he im portan t th ing is to  elicit such 
judgem ents from  people whom you have good reason to  suppose are the m ore 
know ledgeable, and who are  either unbiased as individuals or, if this is im pos
sible, whose known biases offset each o ther if you are able to  canvass the views 
of m ore than  one person (which is definitely to  be recom m ended).

The Rosser classification schem e can be used to elicit likely prognoses by 
using the fo rm at set out in T able 2, in which the respondent (say a clinician or 
m edical researcher specializing in the field) is asked to provide two prognoses 
for each specified condition and patien t type. T he one prognosis would be for 
one trea tm en t, and the o ther for the a lternative (which m ay be no trea tm en t). 
T here m ay of course be m ore than  two trea tm en t options, and a variety  of 
patien t types, and various different m anifestations of the condition (e.g. by stage 
of developm ent, or site, etc.). T he respondent is asked to supply d a ta  on how the 
pa tien t’s quality  o f life is expected to  be affected over succeeding periods (e.g. 
weeks, m onths or years, according to which tim e horizon is appropria te  in the 
specific circum stances) by com pleting the grid. A n exam ple is shown on Tables 
3a and 3b which are  the views of a card iac  surgeon concerning the relative 
outcom es to  be expected from  CA B G  or m edical m anagem ent for m oderate 
angina.

Obviously, if  this process yields widely different views from different respon
dents, th e  possibility opens up for an in triguing dialogue between the parties 
concerned (see W illiam s, 1987b). For im m ediate policy-m aking purposes, how
ever, the objective of such a dialogue should be either  to seek som e kind of 
expert consensus, or to determ ine the range o f a lternative  views it m ight be 
prudent to include in a sensitivity analysis.

The final possibility, if the foregoing m ethods of gathering  descriptive d a ta  
have failed, or have left gaps which need to be filled, is to g a th er such d a ta  
directly  oneself. Unless research capacity  is available, the best one can hope 
for m ay be one can get access, a t a point in tim e, to a sizeable num ber of 
patients who will have been trea ted  in various ways a t varying tim es in the 
past. Such retrospective (cross-sectional) d a ta  will then have to be taken as 
an approxim ation to  the (longitudinal) quality  o f life profile for the relevant
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Principal d ia g n o s is ..............................
Other significant concurrent conditions

Severity indicators

Age . . . 

Treatment A

S e x .................

Treatment B

Perioperative mortality rate (%) . 
Proportion of patients who do not 
respond to treatment (%)
Increase in life expectancy of 
patients who do respond to 
treatment (years)
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* Perioperative mortality rate (%) . 
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Increase in life expectancy of 
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treatment (years)
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Notes: Place ‘0’ on each grid to represent the typical state of a patient at the time of 
referral (thus it should be identically placed on both grids).

Thereafter denote by 1, 2, 3, . . .  etc. the state in which you would expect a 
successfully treated patient to be at each successive annual interval thereafter, 
ceasing with the year corresponding to average life expectancy.

* To be completed if a treatment involves surgery.
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C O N D IT IO N  M O D ER A TE A N G IN A  W ITH  .. VESSEL D ISEA SE 

(M ale, aged 55 years) . P R O X IM A L ...................................................................

A. M ED IC A L M A N A G E M E N T  

Av. life expectancy )9.

B. CABG

Perioperative m ortality . . ) . . .  %

Average life expectancy .1 5 ... years 
(excluding perioperative m ortality)

Cases where no sym ptom atic relief . .
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Notes: Place ‘0’ on each grid to represent the typical state of a patient at the time of 
referral (thus it should be identically placed on both grids).

T hereafter denote by 1, 2, 3, . . .  etc. the state in which you would expect a 
successfully treated patient to be at each successive annual interval thereafter, 
ceasing with the year corresponding to average life expectancy.
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condition, trea tm en t, and patien t type. U sing the Rosser classification, a quite 
sim ple, self-assessed questionnaire (as in A nnexe A ) can be used to do this, 
using a set o f rules (as in A nnexe B) to  classify the responses into the Rosser 
m atrix . It should be rem em bered, however, th a t this m ethod will not pick up the 
non-survivors, whose respective lengths of life will need to have been recorded 
separate ly . It m ay also miss those who are  too seriously ill to be able to respond, 
so these biases m ay need to  be ad justed  for.

R elative Valuations

Assum ing th a t by one m eans or ano ther it has been possible to generate  a tab le 
o f outcom es, described in Rosser term s, for each trea tm en t option, the next 
stage is to  a ttach  to  each an index of relative value. T he convention used in 
this valuation  index is th a t being healthy  is rated  a t 1, and being dead a t 0 , so 
th a t such a valuation index m ust perm it some living sta tes to  be ra ted  as being 
as bad as (or possibly worse than ) being dead, th a t is, zero, or even negative, 
ratings are possible.

R osser’s classification schem e has the g rea t advantage th a t it had ju s t such 
a valuation m atrix  to go with it, and th is is set out in T able 4. It does have 
its lim itations, however, am ongst which are th a t it was derived from  only 70 
subjects, who were not a representative sam ple of the population. D etails o f 
the respondents, and some analysis o f the valuations o f different subgroups, 
are to  be found in Rosser and Kind (1978), and Kind et a l. (1982). Two such 
subgroups’ valuations are shown in Tables 5a and 5b. If  the d a ta  in Tables 3a 
and 3b w ere valued according to  the views of R ossers’ 70 respondents, then 
they could be represented  as shown in F igure 1. This sort o f com parison was 
pursued fu rthe r in W illiam s (1985).

T he prudent p ragm atic  way forw ard here m ay well be to  test the sensitivity 
o f the  outcom es to  the use o f each o f these valuation m atrices, for it m ay well be 
th a t the specific options under consideration  are  always ra ted  m uch the sam e, 
relatively to each other, whichever set o f valuations is used (especially when the 
relative cost d a ta  are also brought into the picture).

But if the choice does seem to depend critically  upon the p articu la r choice of 
valuation m atrix  from  am ongst R ossers’ subgroups, or if it is desired to replace 
it w ith one reflecting the views o f o ther people, then consideration should be 
given to possible ways of eliciting such values from  whoever are regarded  as 
the appropria te  respondents.

This m a tte r o f who is the appropria te  respondents is, o f course, a t bottom  a 
political decision (as to  whose valued shall count) so it is not for me to  say who 
they should be. But there are points to  bear in mind abou t each of the obvious 
caid idates. P atients them selves are usually  the first group who spring to mind, 
but if you are  com paring com peting claim s for facilities for, say, renal dialysis, 
hip replacem ents, coronary  arte ry  bypass grafting , and A ID S , which patien ts’
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Table 4. Rosser’s valuation matrix (all 70 respondents)

Disability
rating

Distress rating

A B C D

I 1.000 0.995 0.990 0.967

II 0.990 0.986 0.973 0.932

III 0.980 0.972 0.956 0.912

IV 0.964 0.956 0.942 0.870

V 0.946 0.935 0.900 0.700

VI 0.875 0.845 0.680 0.000

VII 0.677 0.564 0.000 -1 .4 8 6

VIII -1 .0 2 8

Table 5. Rosser’s valuation m atrix (doctors and medical patients)

A. Doctors (N  =  10)

1 1.000 0.992 0.946 0.793
2 0.981 0.973 0.865 0.766
3 0.946 0.913 0.848 0.668
4 0.923 0.888 0.760 0.187
5 0.873 0.865 0.692 -0 .3 9 4
6 0.800 0.773 0.298 -0 .8 0 3
7 0.505 0.452 0.000 -2 .2 8 8
8 -1 .0 7 7

B. Medical patients (/V =  10)

'v Distress 

D isability^\
1 2 3 4

1 1.000 0.992 0.986 0.977
2 0.987 0.982 0.968 0.936
3 0.980 0.966 0.958 0.915
4 0.954 0.951 0.937 0.893
5 0.924 0.910 0.903 0.840
6 0.863 0.848 0.760 0.440
7 0.640 0.371 0.000 -1 .4 8 0
8 -0 .4 2 2



Applications in Management 235

nlDo

Life expectancy (years)

Figure 1

views do you canvass, and w hat weight do you give to each, and W FIY ? Also, 
each patien t will have an incentive to  respond in w hatever way is believed likely 
to  a ttra c t resources in his or her direction  (though in fact it is qu ite  difficult to 
know ju s t w hat ‘false signals’ a re  optim al in this situation). It m ay be fu rthe r 
objected th a t patien ts will not have experienced m ost o f the sta tes (or even 
observed o thers in them  very frequently) so a be tte r inform ed set o f values 
m ight be elicited from  doctors o r nurses. But they too have a special in terest, 
and the re  is plenty of evidence suggesting generally  th a t doctors’ beliefs about 
w hat patien ts care about often differ significantly from  w hat patien ts actually  
care  about. But then there is ano ther consideration to  be borne in m ind in a 
m anagerial context, nam ely th a t it is the resources o f the taxpayers (i.e. o f the 
citizenry  a t large) th a t a re  a t stake here, so m aybe it should be the ir views th a t 
count. They are  m ore likely to be able to  take a deliberative view, and less likely 
to  be em otionally involved in a specific situation , than  either the patients or the 
health  care professionals. But they m ay also suffer from  lack of experience,
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so m aybe it would be better to rely on the ir representatives, especially those 
specifically charged with determ in ing  priorities in health  care, th a t is m em bers 
o f health  au thorities o r o thers w ith political accountab ility  to the citizenry  a t 
large. It is not a stra igh tfo rw ard  m a tte r deciding whose values to  elicit.

Eliciting these values is essentially a research task  if it is to be done rigor
ously, but it would be possible to get a rough idea w hether any selected group of 
respondents approxim ated the views of the Rosser respondents (or any subset 
thereof) in the following m anner. P repare 29 cards on each of which is de
scribed one o f the Rosser illness sta tes (i.e. one for each possible com bination 
of d isability  and distress, except th a t the s ta te  ‘unconscious’ is not d ifferenti
ated  with respect to  d istress). A sk respondents to put these in order from  best 
to  worst. Then ask w hether, if  they faced the prospect of being in each such 
s ta te  for the rest o f the ir lives, they would regard  any o f the sta tes as being ju st 
abou t as bad as being dead. I f  any sta tes a re  so nom inated, they are ra ted  a t
0 for th a t respondent. Then respondents generally  a re  told to take the sta te  ‘no 
d isability  and no distress’ as w orth 1, and the sta te  dead as w orth zero, and to 
ra te  all the o ther sta tes accordingly, according to how bad thery  seem relatively 
to  these fixed points. Obviously a negative w eight will be given to  any sta tes 
th a t were ranked worse than  a s ta te  which was nom inated  as being as bad as 
being dead. This crude experim ent could either be done on an individual basis 
and the responses collected by the investigator, or if conducted with the m em 
bers o f (say) a health  au thority , they could be encouraged to ta lk  th rough  the ir 
differences (if  any) and com e to a com m on view as to w hat valuation  m atrix  
should be used as constitu ting  the policy of the au thority .

They m ay, in the end, o f course, decide to go back to the values of R osser’s 
70 respondents!

Q u ality  o f  Life vs Q uantity o f  Life

T he essence of a global index which works with dead =  0 and healthy  =  1 is 
th a t it involves system atic com parison of th e  value of changes in life expectancy 
com pared w ith changes in quality  o f life.

Indeed th a t is why such indices have tended to  develop into quality  ad justm en t 
factors for use with life expectancy to  generate  the com posite m easure known 
generically as the quality -ad justed  life-year or Q A LY .

Such a trade-off is already  buried aw ay in the Rosser valuation  m atrix  (T able 
4 above). C onsider the sta te  V IIA , which is ra ted  a t 0.677 (approxim ately  two- 
th irds). This could be in terpreted  as m eaning th a t the individual in question 
is indifferent between the prospect o f th ree years in th a t sta te  or two years o f 
good health  (S ta te  IA , rated  a t 1). Put ano ther way, this individual would be 
prepared to  sacrifice up to one y ea r’s life expectancy in every th ree to improve 
his or her quality  o f life from  V IIA  to I A. O th er possible moves in the Rosser 
m atrix  could be sim ilarly  in terpreted .
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In fact the Q A L Y  calculation is som ew hat m ore com plex than  sim ply apply
ing this valuation m atrix  because the d istribu tion  of outcom es is not certain , but 
probabilistic, so th a t in F igure 1, for instance, the hatched gain is expected to 
be enjoyed by only 95 per cent o f trea ted  patien ts (5 per cen t no gain), while an 
u n fo rtuna te  1 per cent lose (th rough  perioperative m orta lity ) the benefits they 
would have enjoyed had they stuck w ith m edical m anagem ent (as represented 
by the clear area  below the lower boundary  of the hatched  a rea). A fu rthe r 
com plication is th a t benefits in the fu tu re  (like costs in the fu tu re) need to  be 
discounted a t some appropria te  ra te  (say 5 per cent) to  reflect the fact th a t 
people generally  prefer benefits sooner ra th e r than  la ter (and  costs la ter ra th e r 
than  sooner).

Interpersonal Com parisons

As w ith all m easures of effectiveness, the relevant d a ta  are for groups ra th e r 
than  for an individual, and  hence involve some (often im plicit) w eighting of 
benefits between people. For instance, the com m on use o f the tw o-year survival 
ra te  as the criterion  for choosing between trea tm en t implies (i) th a t to  survive 
less than  2 years is o f no value to anybody, (ii) to survive beyond two years 
is of no additional benefit to anybody, (iiii) providing you survive two years it 
does not m a tte r with w hat quality  o f life you survive, and (iv) survival to two 
years is o f equal value to everybody.

A  m easure such as the Rosser Q A L Y  is m ore sensitive than  this, in th a t 
it counts a ll  add itional life expectancy, does not im pose any a rb itra ry  cut- 
off-point, and it adjusts for d ifferential quality  o f life expectancy. But in its 
s tra igh tfo rw ard  use it assum es th a t being dead is equally  bad for everybody 
(since dead =  0 is a convention to which everyone’s valuations conform ) and 
being healthy  is equally good for everybody (since healthy  =  1 is also a con
vention com m on to everybody’s valuations). T he im plications of th is a re  th a t 
one year o f healthy  life expectancy is regarded  as of equal value to  everybody. 
So (subject to the com plication m entioned earlier abou t d iscounting to take ac
count o f rem oteness) one ex tra  healthy  year for each o f ten people is regarded 
as o f equal value to  an ex tra  10 healthy  years for one person. This is qu ite  a 
strong (specific) ega litarian  position, which is either accep tab le as a suitable 
expression o f policy or  it is not. If it is acceptable, then Q A L Y s can sim ply be 
added together no m a tte r who gets them .

But if it is not accep tab le a m ore com plicated process would have to  take 
place a t th is point. F irst o f all, a m ore acceptab le eth ical position would have 
to be form ulated  (e.g. th a t Q A L Y s for old people should count for m ore than 
if they were for young people, or for m en vs women, or for rich vs poor, or 
for ‘productive’ vs ‘unproductive’, o r w hatever is though t to  be m ore ethical 
than  all Q A LY s being of equal value). Then the im pact o f different trea tm en ts 
upon each different subset would have to be identified. Then it would have to



238 Alan Williams

be decided w hat the differential w eight should be (e.g. 1.1 for an old folk’s 
Q A L Y , bu t 0.9 for a young person, or vice-versa). These distinctions can be as 
com plicated as is necessary and feasible, but they will need to be m ade explicit 
and justified to the relevant policy-m akers.

Concluding Observations

T he practical task  of gathering , processing and deploying d a ta  on differential 
quality  of life outcom es in health  care is no easy task, and it requires careful 
focusing on clearly  form ulated  decisions. T hus ra th e r than  sim ply asking ‘w hat 
is the quality  o f life o f patients a fte r trea tm en t X ? ’, one has to specify ‘com pared 
with w h a t? ’. M oreover, it is also im portan t to know w hat are the characteristics 
o f the patien ts who will be trea ted  by trea tm en t X (instead of the alternative 
trea tm en t) for it m ay well be th a t they will differ from  the patients who are 
curren tly  being so trea ted  (the  history of most therapies is th a t they s ta rt off 
being used only on the most favourable cases, but as capacity  expands, less 
and less prom ising cases are taken on board, so th a t the m arginal benefits of 
extending capacity  a re  lower than  the average benefits achieved w ith existing 
cases).

In the present sta te  o f knowledge, 1 would not recom m end attem pting  b lanket 
coverage o f a wide range of conditions and trea tm en ts, but concentra ting  on 
two kinds o f m anagem ent decision as the focus for particu lar atten tion . The 
first o f these is when a bid is being m ade for special funding of some expensive 
therapy  (which m ay well be technology-led) w here, because of the size of the 
funds involved, a ra th e r  form al and deliberative decision process is involved. 
In such a case, the b idders should be required  to produce evidence of expected 
benefit to patien ts, in te rm s o f survival a n d /o r  quality  o f life, by one or o ther 
of the m ethods outlined here.

T he other kind of m anagem ent decision in which im m ediate progress m ight 
be easier th an  elsewhere, is in the annual cycle o f allocation of funds to  differ
en t specialties. H ere it would be a m a tte r o f tak ing  the main blocks o f work 
w ithin each speciality, and asking the clinicians to  rate  each of them  roughly 
by the am ount o f benefit generated  per unit of resource used (e.g. by bed day, 
or by operating  th ea tre  tim e, or by consu ltan t tim e, or by generalized cost, 
whichever is the  key resource constra in t on which resource allocation decisions 
are focused). Then, w ith this rank  ordering to hand for each specialty , ask 
w hat extra  work, not being undertaken  a t present, they would regard  as the 
m ost beneficial (in the sam e term s as above). Then, for each specialty, gener
a te  som e m ore specific d a ta , o f the Q A L Y  type, on the least beneficial things 
they are doing a t present, and the m ost beneficial things they are not doing  at 
present. If  within  a specialty the la tte r  is b e tte r than  the form er, get them  to 
change the ir priorities. But across specialities, give precedence to those where 
the benefits a t the m argin are g rea test per unit o f resource.
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If one w ants to be even m ore adventurous, it m ight also be useful to  apply 
these ideas to  the m uch m isunderstood issue of w aiting lists. Popular folk
lore trea ts  the size o f w aiting lists as evidence o f unm et need and therefore 
as a source o f guidance as to w here the N H S  patien ts need additional re
sources. S lightly  m ore sophisticated  folklore deals in w aiting tim es  ra th e r than 
the size  o f lists, but otherw ise is indistinguishable from the popular folklore. 
T he cognoscenti a re  w ary o f all w aiting list d a ta  because

i. they are  not system atically  rela ted  to how active a p articu la r consu ltan t is;
ii. the ra te  a t which patien ts get onto lists is largely in the hands o f the con

su ltan t with the list;
iii. some patien ts a re  put on a list as a substitu te  for telling them  to w ait and 

see if the condition sorts itself out w ithout fu rthe r trea tm en t, and for this 
purpose a longish w ait m ay be optim al;

iv. up to a point, it is better for patients (and  everyone else) for them  to be on 
a list than  not on a list;

v. doctors in terested  in private practice find long N H S  w aiting tim es profitable.

Is the re  then anything  useful for p riority  setting  in the N H S  th a t can be 
ex tracted  from  w aiting lists? T he answ er is ‘Y es’ if  the following sta tem en ts 
seem a reasonable sum m ary  of the clinical situation:

1. T he urgency associated w ith any elective trea tm en t is a m a tte r o f degree in 
which patients fall along a continuum.

2. C linicians are good a t judging  w here on th is continuum  anyone is a t any 
point in tim e and m oderately  good a t judging  how stable th a t position is 
(i.e. w hether the proposed trea tm en t o f a p a tien t’s condition is getting  m ore 
or less u rgent, or staying roughly constan t).

3. T here m ay be an ‘op tim um ’ tim e for trea tm en t, before which it is ‘too soon’ 
and afte r which it is ‘too la te ’.

4. C linicians wish to  use the ir trea tm en t capacity  to  th e  full, and to  concen tra te  
it on those patients who will benefit most from  it.

In such circum stances the patients on a w aiting list a t any one tim e should 
be rated  according to the ir capacity  to benefit from trea tm en t per unit o f the 
constrained trea tm en t resource, as indicated by the expected im provem ent (and 
as m easured by Q A L Y s). Those expected to  get the g rea test im provem ents 
should be given priority . A p articu la r p a tien t’s capacity  to benefit m ay change 
through tim e, and should, therefore, be reviewed as necessary.

If every clinician is pursuing th is policy, then additional resources should 
be given to  those clinicians whose m arginal patien ts (i.e. those trea ted  clients 
who benefit least from  trea tm en t) are gaining m ore from  trea tm en t than  any
one else. T h a t m eans th a t if the m arginal patients of specialty  X are getting
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3 Q A L Y S  from  trea tm en t (and they have m ore such patien ts on the ir w ait
ing lists) then th a t specialty would get p riority  over specialty  Y, if the la tte r’s 
m arg inal patien ts (and  those a t the  head o f the w aiting list) would only get
1 Q A LY  from  trea tm en t. Thus the key elem ent about the w aiting list is the 
n a tu re  o f the patients on it. A specialty with a sm a ll list of people w aiting a 
short tim e for a very beneficial trea tm en t should have priority  over one with 
a long list of patien ts who have been on it for ages but who will benefit very 
l it tle  from  the trea tm en t even when they get it.

W ith  this approach to w aiting lists clinicians will no longer have an incentive 
to  expand the ir lists unrealistically  in the hope of ob ta in ing  m ore resources, 
bu t instead will concen tra te  on keeping w aiting tim es convenient for patients 
(i.e. ju s t long enough to enable them  to get them selves sorted out and m inim ize 
the disruptions to the ir lives caused by the ir trea tm en t). A nd as resources are 
redirected  to  the more beneficial procedures, the use of w aiting lists as a su r
reptitious ‘w ait and see’ policy should cease, and  there should be less incentive 
for patients to have recourse to  the private sector for any o f the m ore beneficial 
trea tm en ts th a t the N H S  provides.

T here  is thus plenty of scope for im aginative, skilful, and persistent m anagers 
(from  clinical p ractice level to national policy level) to em ploy quality  of life 
m easurem ent to  tackle m any of th e  resource allocation problem s in running 
health  care system s th a t have h itherto  proved quite in tractab le.
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Appendix A: Quality-of-Life Assessment (Simplified) Self-completed  
Questionnaire

GM  General M obility

W hich one of these s ta tem ents best describes your situation?

1. I can move around indoors and outdoors on my own easily with
no aids or help. d

2 . I can move around indoors and outdoors on my own w ith a little 
difficulty but w ith no aids or help. d

3. I can get abou t indoors and outdoors on my own but I have to use
a walking aid, e.g. stick, fram e, cru tch , w heelchair, etc. d

4. I can move around the house w ithout anyone’s help bu t I need 
som eone’s help to  get outdoors. d

5. I spend nearly  all my tim e confined to a cha ir (o ther than  a 
w heelchair). d

6 . 1 have to spend nearly  all my tim e in bed. d

UA U sual A c tiv ity

D uring the past week has your health  affected any of the things you usually  
do (e.g. a t w ork or study  or a t hom e)?

N o t a t all d

Slightly  affected d

Severely affected d

U nable to  do usual 
activ ity  a t all d

1.

2.

3.

4.

Self-care

Do you need help with:

W ashing yourself? Yes □ N o n

Dressing? Yes □ No □

E ating or drinking? Yes □ N o □

Using the toilet? Yes □ N o □
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S ocia l and Personal R elationships

Does your s ta te  o f health  seriously affect any of the following?

Y our social life? Yes □ N o □

Seeing friends or relatives? Yes □ N o □

Y our hobbies or leisure activities? Yes □ N o □

Y our sex life? Yes □ N o □

D istress

How m uch does your sta te  o f health  distress you overall? M ark  a cross on the 
line.

N o distress Extrem e
a t all d istress

Appendix B: Conversion of (Simpified) Self-completed Questionnaire 
Responses to Rosser Categories

D isability

C oding : ‘G eneral M obility’ responses a re  a lready  coded (G M ) 1 to 6 in the 
questionnaire
P atien ts who are not conscious will sim ply be so recorded 
‘S elf-care’ responses a re  scored 1 for each ‘Y es’ response (possible 
range of scores is thus 0 to 4)
‘U sual activ ities’ responses a re  already  coded (U A ) 1 to 4 on the 
questionnaire
‘Social and personal rela tionsh ips’ responses are scores 1 for each ‘Y es’ 
response (possible range of scores is thus 0 to 4)

Assignm ent rules

In the tab le  below, first move to the app rop ria te  colum n, using the ‘G eneral 
M obility’ response (or ‘not conscious’). For G M 4 to G M 6 and for ‘not con
scious’, no fu rth e r inform ation is required, the Rosser disability  categories 
being V, VI, V III and V III respectively.
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For G M 1 to G M 3, s ta rt w ith the ‘usual activ ity ’ response. If  UA = 1 (i.e. not 
affected) one of the first 3 rows will be relevant. If UA =  2 (i.e. slightly 
affected) one of the next 2 rows will be relevant. If UA =  3 or UA =  4, the 
Rosser disability  category  will be IV and V respectively.

For the first 5 rows the scores on S elf-care and Social and Personal R ela tion 
ships will be relevant, as ind icated  in the table.

Table for assigning respondents to Rosser disability categories

General
Other^x^ mobility 1
responses

Not
6 conscious

UA = 1
SC = 0 and SP =0

UA = 1
SC = 1 or 2 or SP 1 or 2

UA = 1
SC = 3 or 4 or SP 3 or 4

UA = 2 BUT
SC <  3 AND SP <  3

UA = 2
SC >  3 OR S P >  3 

UA = 3 

UA = 4

III III

III

III III

IV IV

III

III

IV

III

IV

IV

VI VII VIII

D istress

Coding: M easure position o f cross on the 10 cm visual analogue scale
in mm, with 0 a t left end and 100 mm a t right end. T re a t this as the 
distress ‘score’.

Assignm ent rules

Score Rosser Category

< 1 0 A

>  10 but _<50 B

> 5 0  but < 9 0 C

> 9 0 D
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Early Applications of the Measurement of Health to Medical Practice

M easurem ent o f health , which is the cornerstone o f epidem iology, first cam e 
to prom inence in 1662 when John G rau n t showed th a t by counting deaths (the 
weekly bills o f m orta lity ) and b irths (from  parish registers), disease entities (e.g. 
m orta lity  from  plague) and o ther health  characteristics (e.g. in fan t m orta lity ) 
could be sym bolized in term s of public as d istinct from  individual health . This 
innovation, which sim ply provided num erical inform ation on health  by counting 
the num ber o f persons with a given disease a ttr ib u te , was a radical departu re  
from  earlier m edical p ractice which had largely confined itself to  a clinical 
account of the diagnosis and trea tm en t o f individual patients.

T he opportunity  to  m easure the health  of populations in this way enabled 
certa in  objectives to be m et which could not be achieved by trad itional clin
ical investigation of the patien t a t the bedside, in the laboratory , or in the 
post-m ortem  room. C ounting  dea ths and com paring them  between popula
tions provided inform ation about the m agnitude and deploym ent o f health 
problem s between different com m unities a t one point in tim e and w ithin the 
sam e com m unity  over a period of tim e. It thus provided an estim ate  of the 
size and d istribu tion  o f existing health  problem s and also a baseline against 
which fu tu re  health  practices and any consequent social legislation could be 
judged.

245
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T here is good reason for regard ing  John G ra u n t as the fa ther o f health  care 
p lanning for his bills o f m orta lity  were the forerunner of the official regis
tra tion  of b irths and deaths which was established in the U nited  K ingdom  
in 1837. Today th is inform ation, which is incorporated  into th e  standard ized  
m orta lity  ratio , plays a m ajor part in determ ining the allocation of resources 
between regional and d istric t health  au thorities in England and W ales (D H S S , 
1976a).

The epidem iological m easurem ent o f health  also provided a m eans by which 
the relationship  between health  and environm ent could be exam ined and set 
the stage for a wide range o f investigations into disease aetiology. T he ae ti
ology fruits o f G ra u n t’s pioneering w ere first born in 1855 when John Snow 
published the first o f his classic observations in the cholera ou tb reak  in Lon
don. D uring the  last ha lf o f the nineteenth  and the first ha lf o f the tw entieth  
cen tury  and, w ith the exception o f the  avitam inoses (G oldberger et a l., 1920) 
and the occupational cancers (e.g. lum inizers’ sarcom a— M artland , 1931, can 
cer o f the b ladder arising in rubber w orkers— L ueunberger, 1912) aetiological 
studies based on m easuring the health  of populations were largely concerned 
w ith infectious disease control. By the 1940s the problem  of infectious d is
ease had declined substan tia lly  and doctors were tu rn ing  the ir atten tion  to  the 
investigation o f chronic diseases such as cancer, ischaem ic heart disease and 
congenital m alform ations. Because these were o f m uch longer duration  they 
required  a m uch longer research  com m itm ent than  did the aetiological inves
tigations of infectious disease. This constra in t tended to discourage clinicians, 
who were anxious to  spend most o f the ir tim e with patients, and the need arose 
for a new type of doctor who was prepared to devote his o r her career to the 
aetiology and prevention o f chronic disease. T he consequent em ergence of doc
tors, who w ere not practising  clinicians, and who saw this as the ir lifetim es’ 
work in m edicine (e.g. C A S E , C ochrane, Lowe and Stocks to m ention but a 
few), m arked the beginning o f the developm ent o f clinical epidem iology as a 
discipline as d istinct from  its application  as a m ethod of controlling infectious 
disease.

From  the 1940s onw ards increasing use was m ade of the fact th a t, occa
sionally, epidem iological m easurem ent of health  could be used to study dis
ease aetiology by experim ental exposure o f a population to a suspected cause. 
The success of this approach in helping to  clarify, for exam ple, the aetiology 
of den tal caries (A rnold et a l., 1956) and retro len tal fibroplasia (K insey and 
Flem phill, 1955) coincided with an in terest in its possible application  to studies 
o f the effectiveness o f m edicine interventions. E arly  interventions w ere mostly 
controlled tria ls o f vaccines and therapeu tic  agents. T he last tw enty years have 
seen this application  widened to include com plex clinical procedures such as 
intensive care  for acu te  m yocardial infarction (M ath e r  et a l., 1971); technical 
d iagnostic procedures in haem atology, biochem istry and radiology; and mass 
population screening procedures for hypertension (D ’Souza et a l., 1976) and
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breast cancer (Shapiro , 1982). It has also been suggested th a t experim ental 
epidem iology should be used to exam ine the effectiveness of physio therapy and 
psychotherapy (C ochrane, 1972) and speech therapy  (H opkins, 1975). One 
study even used th is technique to exam ine the effectiveness of p rim ary  health  
care  physicians by com paring them  w ith nurse prac titioners (S p itzer et a l., 
1974).

T he developm ent o f techniques which allow experim ental epidem iology to 
be used to study the value of any activity  induced upon a patien t by any 
health  care  professional, owes m uch to  the pioneering w ork of Professor A. 
L. C ochrane, the first d irector of the M edical R esearch C ouncil’s Epidem i
ology U nit in C ardiff. H is im portan t m onograph Effectiveness and Efficiency 
(1972) has m ade C ochrane a legend in his own lifetim e and his com pelling a r 
gum ent for the im portance o f determ ining  which o f a variety  o f trea tm en ts  for 
the sam e condition is the most effective, so th a t a rational therapeu tic  choice 
can be m ade, has now gained general accep tance as a m ethod of scientific en 
quiry. H owever, while there m ay be general acceptance o f the in tellectual logic 
o f C ochrane’s thesis, the re  is little  evidence th a t the results of such enquiries 
have, as yet had a substan tia l influence on clinical p rac tice  or any discernible 
im pact on the developm ent o f health  policy.

Why the Measurement o f Health Will Influence Clinical Practice

M easurem ent of health , o f itself, has no d irect im plications for the m edical 
profession. How ever, as a process it enables certa in  objectives to be achieved 
w hich would previously have been unatta inab le . This derives from  two im por
ta n t features which ch aracterize  the process itself. F irstly , it enables the im pact 
o f a p articu la r disease on a com m unity  a t a given point o f tim e to be m easured. 
Secondly, and perhaps even m ore im portan tly , by providing a m eans by which 
the im pact o f surgical, m edical or social in terventions on the prior health  of 
recipients can be m easured, it allows the  effectiveness of specific health  care 
interventions to  be judged.

T he effectiveness of a clinical intervention can be expressed as the frequency 
with which agreed health  outcom es are  achieved per 100 interventions. A ssign
ing a cost to  th e  intervention and knowing its effectiveness enables the cost of 
achieving the outcom e (the  outcom e cost) to be calcu lated . This allows ju d g e
m ents about the  w orth and affordability  of the intervention (see p. 258) to be 
m ade by the patien t, in circum stances which the patien t pays the doctor directly  
for services rendered (an  open-m arket system ), or by m anagers and planners 
o f insurance-based system s w hether they are  privately funded (e.g. B U PA ) or 
s ta te  funded (e.g. the N H S ). For a fu rth er consideration of outcom e costs and 
the ir ca lculation  see C harny  et al. (1986) and C harny  and Farrow  (1986), and 
o f the distinction between open-m arket and insurance-based system s of health  
care see R oberts (1982), C harny  and Farrow  (1986) and C harny  (1987).
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The vocabulary and the language used in judging  the effectivess o f diagnostic 
and therapeu tic  intervention has been, until recently , alm ost exclusively clin
ical and disease-based. For exam ple, cancer trea tm en t has trad itionally  been 
evaluated  in term s o f the radiological and pathological exam ination , the re
sponse o f the tum our to trea tm en t and subsequent adverse effects. Evaluation 
o f diagnostic and the rapeu tic  m easures in, for exam ple, horm onal and gastro 
in testinal diseases is very dependent upon the results of labora to ry  investigation. 
T he language of clinical and laboratory  investigation is invariably disease- and 
pathology-specific— a language over which the m edical profession has a sub
stan tia l monopoly.

B roadening the m easurem ent of health  from  a narrow  d isease-orientated  base 
to  include objective and functional m easures of health , which can be referred  to 
collectively as quality  o f life indicators, will have im portan t consequences. The 
expression of outcom es of health  care  in term s of health  as opposed to  changes 
in disease states, by invoking a language which non-m edical professionals and 
the lay public can also understand , will effectively break the monopoly o f the 
m edical profession in judging  the  effectiveness of its interventions. A wider 
constituency will now be able to  sit in judgem ent on the benefits and costs of 
a p articu la r health  care  intervention and the process o f judg ing  the w orth of 
health  care activities will therefore becom e m ore dem ocratic. T he dem ystifi
cation of the language of the clinical care and the dem ocratization  of health 
service m anagem ent and policy-m aking th a t is likely to  flow from  it will have 
im plications for the clinical m anagem ent o f patien ts and for the role o f doctors 
as arch itec ts  o f health  policy.

M easuring the Effectiveness and Efficiency o f  H ealth  Care

M easurem ent o f health  is concerned w ith the  study of health  outcom es ra the r 
than  the processes of m edical intervention; th a t is with effectiveness ra th e r than 
efficiency. Efficiency is concerned w ith increasing the num ber of interventions 
per un it cost or reducing the cost per intervention. A t present efficiency studies 
a re popular with politicians and health  service m anagers because they require 
no value judgem ent about the worth and affordability  o f the intervention under 
scrutiny. A fu rther reason for their popularity  is th a t the findings of efficiency 
studies usually do not imply a significant change of role for the health  care 
w orkers concerned and  the im plem entation  of any change consequent upon 
such findings is not like seriously to challenge m anagem ent or its policies. U n
fo rtunate ly  the en thusiastic  scrutiny, in the nam e of efficiency of the processes 
of, for exam ple, w aiting lists in the hospital sector, m ay be serving to divert 
atten tion  form  the fact th a t the objectives o f these activities, and o f the ser
vices which have developed to provide them , have yet to be publicly discussed

The Demystification o f  Clinical Judgement
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and professionally agreed. H ea lth  m easurem ent and cost u tility  analysis could 
change this situation  quite dram atically .

T here is good reason for believing th a t con tem porary  health  care  evalua
tion, and w ithin this the im portan t science of m easurem ent o f health , has sub
stan tia lly  an te-dated  the developm ent o f a conceptual and political fram ew ork 
within which it can be usefully applied. An im m ediate objective m ust therefore 
be to publicize the im portan t role th a t health  m easurem ent has to  play in the 
fu ture planning and m anagem ent o f health  services. O utcom e studies using a 
change in health  sta tu s  as a criterion  of perform ance will perm it not only the 
best buy to  be selected from  a range of diagnostic and the rapeu tic  options for 
the sam e problem  but will also allow decisions to be m ade abou t the worth 
and affordability  o f a wide range of specific clinical and health  care activities. 
Such inform ation can be expected to have a m ajor influence on fu tu re  health  
p lanning and im portan t im plications for clinicians and o ther health  care  pro
fessionals. Im plem enting policy decisions derived from  cost u tility  studies based 
on the m easurem ent o f health  outcom es will therefore pose m ajor challenges 
for policy-m akers and for m anagem ent.

The L ikely Consequences o f  Com bining H ealth  S ta tu s  Assessm ent 
with Cost A nalysis

The expression, in a com m on form , of the health  outcom es and costs o f a va
riety of clinical activities, for exam ple as a cost per quality  life-year achieved, 
enables a d irect com parison of the w orth and affordability  of d ifferent m edi
cal interventions. F urtherm ore , because the language o f this com parison is no 
longer exclusively clinical, it will properly place the deba te  abou t the w orth of 
specific health  services in the arena o f social policy ra th e r than  clinical ju d g e
m ent and as such is a m a tte r to be decided by the  public and politicians ra th e r 
than  by the m edical profession.

A d ram a tic  illustration  of this po ten tia l for social change was seen recently 
in a British television program m e (Y orksh ire TV, 1987). A studio audience was 
invited to ‘find out w hat it is like to  play a t being a doctor and choose which of 
two real patients should receive life saving trea tm e n t’ A consu ltan t physician 
and his patien t— young m other suffering from  renal failu re— were introduced to 
the studio audience, who were then inform ed th a t the patien t would die unless 
renal dialysis was m ade available. T he consu ltan t then described his p a tien t’s 
prognosis and expected quality  of life if  this trea tm en t were to be provided. The 
audience was then introduced to an elderly w om an who had been w aiting for 
two years for a hip replacem ent and the consultan t o rthopaedic surgeon who 
was looking afte r her. T he patien t described the severity of the pain and the 
poor quality  o f life she experienced as a result o f this condition. T he orthopaedic 
surgeon then explained how sim ple and effective the operation was and how it 
could be expected to give his patien t at least eight years of good-quality  and
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pain-free life. The com pere then told the studio audience th a t eight years of 
renal dialysis would cost £137 ,000  and th a t the operation  for hip replacem ent 
would cost £2600, and th a t 50 patien ts in need of hip rep lacem ent could each 
be given a fu rth e r eight years of good-quality  life a t the cost o f providing eight 
years renal dialysis for the young m other w ith renal failure. A t this point, 
and a fte r having reassured the studio audience, consisting o f approxim ately  50 
unselected lay m em bers o f the public, th a t the situation  ‘would never arise in 
p rac tice’, the com pere then asked them  to ‘im agine they had to m ake a policy 
choice between th e  two services’. To everyone’s surprise the audience voted, by 
a substan tia l m ajority , to  recom m end provision o f services for hip replacem ent.

T he au thor has also witnessed sim ilar unexpected judgem ents during  d istric t 
and regional health  au tho rity  policy m eetings abou t the use of skull radiog
raphy in head injury and the developm ent o f spina bifida and  cervical cancer 
screening program m es. In the discussions of each of the above, in cost utility  
term s, there was, on every occasion, a c lear tendency for the policy view of 
non-m edical partic ipan ts, such as the chairm en and lay health  au tho rity  and 
com m unity  health  council m em bers, to  differ significantly from  th a t o f health  
care  professionals who were also present. T he form er were m uch m ore prepared 
to  consider the relative social w orth of the service in question and w ere con
sequently  m ore selective in the ir recom m endations abou t who the recipients o f 
the service should be and its overall level o f provision. These experiences lead 
the au tho r to believe th a t the public’s voice in health  p lanning and m anagem ent 
is largely unheard  a t present and th a t it could be expected to  differ im portan tly  
from  the views o f health  care  professionals not only on a wide range of tactical 
issues such as those described above b u t on crucial s tra teg ic  m atte rs  such as 
the desirability  of providing screening in a publicly funded health  service; the 
role o f the hospital o u tpa tien t service in the continuing care of chronic disease; 
the balance between care and cure, and w ithin th is the role o f the com m unity 
health  services; and  the proportion of to ta l national expenditure on health  care 
which should derive from  private sources.

Clinical Management of the Individual Patient

The Changing S ta tu s  o f  Clinical Opinion

H aving m ade a clinical exam ination  and arrived a t a diagnosis, the clinician 
in itiates an action which he or she believes will benefit the patien t. This as
sum ption is an hypothesis which should ideally be verified ju s t like any other 
scientific hypothesis. V erification o f ‘clin ical’ hypotheses can be difficult, for 
the circum stances are not so readily  open to experim ental m anipulation  and 
ethical constra in ts influence the  extent to which the well-being o f patien ts can 
be modified in o rder to  test the hypothesis. T he interval between the action and
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the outcom e can be m uch longer in m edicine than  in the  physical sciences, and 
the endpoint not so easy to recognize. C linicians a re  practitioners by natu re , 
anxious to  get on w ith the task  of doing w hatever they can to  help the sick, and 
m any have neither the tem peram ent nor the inclination to partic ipa te  in the 
painstaking collection o f the sort o f evidence necessary to  validate hypotheses 
about the effectiveness o f the ir actions. These are som e o f the m ore im portan t 
influences th a t have raised clinical opinion to  its present sta tus. H owever, w ith 
respect to  a g rea t m any clinical activities undertaken  with the intention  of ben
efiting the patien t, the s ta tus acquired  by clinical opinion as a final a rb ite r  of 
the tru th  or o therw ise o f any hypothesis im plying benefit is probably  out of 
all proportion to its value. As C ochrane (1972) said ‘the oldest and probably 
still the com m onest form  o f evidence proferred  is clinical opinion. This varies 
in value with the ab ility  o f the clinician and the w idth of his experience but its 
value m ust be ra ted  low . . .  it could be described as the sim plest (and w orst) 
type of observational evidence’. For fu rth e r discussion o f why th is should be so 
see Feinstein (1967) and R oberts (1977).

T he decade which followed the publication  o f C ochrane’s m onograph saw a 
gradual change in the m edical profession’s view of the relative im portance of 
evidence and  opinion. In 1983 H am pton , a clinician, took up th is them e and in 
an editorial in the British M edical Jou rnal, ‘T he end of clinical freedom ’, he 
wrote:

clinical freedom  is dead and no one need regret it passing. C linical freedom  
was the  righ t— som e believe the divine righ t— o f doctors to  do w hatever in 
the ir opinion was best for the ir patients. In the days when investigation was 
non-existent and trea tm en t as harm less as it was ineffective the docto r’s 
opinion was all th a t there was, but now opinion is not good enough. If we 
do not have the resources to  do all th a t is technically  possible then m edical 
care  m ust be lim ited to  w hat is a tru e  value, and then the m edical profession 
will have to set opinion aside.

By the mid 1980s the re  was good reason for believing th a t doctors, in their 
choice of a p articu la r investigation or trea tm en t, were being influenced, to a 
g rea ter extent than  ever before, by published scientific evidence abou t the clin
ical effectiveness of the ir proposed in tervention. T he science o f m easurem ent of 
health  and of quality  o f life assessm ent provides the m eans by which m uch of 
this evidence can be acquired.

Using M easurem ent o f  H ealth to  S tu d y  the Links between Clinical 
A ctiv ity  and Outcom e

W hile there a re  obviously m any exam ples o f effective m edical practice, m ea
surem ent o f health  studies of m edical care  has shown th a t the links between ac
tivity and health  outcom e are  not as strong as is generally  supposed (C ochrane,
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1972); M cKeown and Lowe, 1974; M cKeown, 1976; N ew house and F riedlan- 
der, 1979; Royal Com m ission on the N H S , 1979; Brook et a l., 1984). T here is 
little or no evidence a t present to support the contention th a t clinicians who are 
habitually  using m ore resources a re  necessarily m ateria lly  a ltering  the m edical 
condition of the ir patients, although  this is not an easy subject to  investigate 
(see K urylo, 1976, for a review of the m ethodology in this field). A com parison 
o f Sweden, the U nited  S ta tes, and E ngland and W ales showed no apparen t 
relationship  between resources spent on health  care  and crude m easures of pop
ulation health  (Peterson et a l., 1967). M artin  et al, (1974), studying input 
into the care of patien ts hospitalized with m yocardial infarction in the U nited 
S ta tes  over a th irty -year period, found th a t there was an accelera ting  increase 
of inputs over tim e but no significant changes in the duration  of hospitalization 
or m orta lity  in hospital.

Dyck et a l. (1977) showed th a t an au d it o f hysterectom ies in Saskatchew an 
resulted in a fall o f hysterectom ies deem ed unjustified on peer criteria  from  
23.7 per cent in 1970 to  7.8 per cent in 1974 and the to ta l num ber of hysterec
tom ies in the province dropped by 32.8 per cent. This fall did not appear to 
be associated w ith any negative health  effects. H am pton  et al. (1975) showed 
considerable variations in diagnostic test-requesting  behaviour between general 
physicians w ithout any apparen t benefit to the patient.

M ore recently , fu rth e r evidence of a lack of a close connection between the 
consum ption of hea lth  resources and outcom e has been ob ta ined  from  the R and 
H ealth  Insurance S tudy  (W are  et a l., 1987). W ennberg and G ittelsohn (1973) 
found variations in per capita  consum ption of various health  services in th ir
teen different service areas of V erm ont despite sim ilarity  of the population in 
term s o f rates o f illness, incom e, racial and social background, insurance cover
age and per capita  physician contacts. In fact there is evidence th a t increasing 
intervention m ay result in ill health  (Schim m el, 1964) and w here estim ates 
have been m ade for the prevalence o f the iatrogenic illness generally  the results 
tended to  be ra th e r high (e.g. M alleson, 1973). L ich ter and Pflanz (1971) have 
directed  atten tion  to  the fact th a t areas w here appendicectom y rates a re  high 
m ay also experience high rates o f deaths a ttr ib u tab le  to  ‘appendicitis’ which 
m ay in p a rt be side-effects o f surgery perform ed on those w ith norm al appen
dices.

M any studies have docum ented variations in all fields o f m edical practice. 
It is a com m on fea tu re  o f such studies th a t the variations bear no apparen t 
relationship  to m orta lity  and m orbidity . Exam ples a re  surgery  (G ittelsohn and 
W ennberg , 1977), biochem ical and X -ray  test usage (e.g. A shley et a l., 1972); 
Rose et a l., 1972; H all, 1976; Rees et a l 1976; A bram s et a l., 1979; Royal C ol
lege of Radiologists W orking P arty , 1979; Sandler, 1979; W illiam s and Dixon, 
1979; Royal College of R adiologists’ W orking P arty , 1975), hospital referral 
rates (P rac tice  A ctivity  A nalysis, (1978), hospital adm ission rates, prescrib
ing patterns, length of stay (C lough, 1978; Klein, 1982; Office of Technology
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Assessm ent, 1983; M cPherson, 1984; Y ates and Davidge, 1984) and accident 
and em ergency usage (O ’G rady  et a l., 1985).

Using Cost U tility  A nalysis to Derive Guidelines fo r  Im proving the 
Effectivess and Efficiency o f  C linical Practice

W ith respect to day-to-day  clinical practice in hospital m any investigators have 
been concerned with the over-use of tests, particu larly  rou tine pre-operative 
investigations which, when ordered w ithout clinical indication, tend to be unin
form ative (K aplan  et a l., 1982; R ucker et a l., 1983), which have no practical 
influence on decision-m aking (R abkin  and H orn, 1983; C atchlove, 1979) or on 
health  outcom e (R oyal College o f R adiologists, 1979). K apan  et al. (1982) 
estim ates th a t in the ir hospital, w here over 8,000 procedures were perform ed 
annually , abandonm ent o f rou tine pre-operative biochem ical tests m ight result 
in one potential avoidable death  in a hundred  years.

R oberts et a l. (1983) showed th a t by applying the Royal College o f R ad i
ologists’ guidelines which had been derived from  a m ulticen tre  study of p re
operative chest X -rays, a substan tia l reduction in the use of th is investigation 
was achieved in two hospitals w ith no ap p aren t increase in perioperative m or
bidity and m orta lity . A  cost u tility  analysis based on the earlier study estim ated 
th a t it would cost a t least £ lm  to save the life o f a m ale aged 25 -5 0  w ithout 
cancer or card iovascu lar disease by the use o f this p rocedure (R oberts, 1983). 
These findings paved the  way for a m ulticen tre in troduction  of the guidelines 
into five hospitals th roughout E ngland and W ales and reductions o f up to  50 
per cent in the use o f this procedure were reported  again  w ithout any apparen t 
increase in perioperative m orbidity  or m orta lity  (Fow kes et a l., 1986; Fowkes, 
1986). The R C R  guidelines based on a com bination of peer review and cost 
utility  analysis a re  now widely used th roughou t the U nited Kingdom.

In 1982 B rand et al. developed a guideline for selecting patients with injured 
extrem ities who need X -ray  exam ination  which reduced X -ray  usage by 12 
per cent for upper extrem ities and 19 per cent for lower extrem ities. Overall 
only one frac tu re  in 287 was missed for which the trea tm e n t was nevertheless 
appropria te  and the outcom e satisfactory . T he au thors estim ated the use of the 
guideline in the U nited  S ta tes  would reduce X -ray  charges by $139m .

T he Royal College of R adiologists’ W orking P arty  on the Effective Use of 
D iagnostic Radiology has also conducted m ulticen tre cost u tility  analysis for the 
use of skull radiology in head injury. A fter m aking ra th e r generous assum ptions 
about the effectiveness of skull X -ray  in draw ing the clinicians atten tion  to the 
presence of an otherw ise asym ptom atic  in tracran ia l haem atom a, the au thors 
concluded th a t this benefit was likely to occur no m ore than  once per 15,000 
X -rays a t a cost o f £138,000 per benefit achieved (Evans et a l., 1983). F u r
therm ore, it should not be assum ed th a t ‘failure to achieve this benefit’ would 
necessarily result in serious outcom e when surveillance a t hom e by relatives,
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assisted by a head injury guidance note, was available. A set o f guidelines, 
derived from  th is work, was applied in one busy acciden t and em ergency unit 
for nine m onths. Over this period the use o f skull X -ray  in head injury was 
halved with no apparen t adverse effect on health  outcom es (Fowkes et a l., 
1984).

T he Royal College of R adiologists’ W orking P arty  has now produced a book
let o f guidelines for good radiological practice which covers approxim ately  95 
per cent o f all radiological units curren tly  used in N H S  hospitals. T he im ple
m entation  and evaluation of this booklet is now proceeding in a pilot health  
au tho rity  where all consultants and the ir ju n io r m edical sta ff (approxim ately  
200 consu ltan ts and 380 jun io rs) who used the d iagnostic radiological facilities 
o f one large teaching hospital have accepted the  guidelines as hospital policy 
for an initial tw elve-m onth period (R oberts, 1987). The study will shortly  be 
enlarged to  involve th ree m ore cen tres in England and one in Scotland.

T he im petus for guidelines of clinical practice has been accelera ted  by a 
w orldwide trend  tow ards insurance-based system s of health  care  and a growing 
aw areness, m ade evident by m easurem ent of health  and cost u tility  studies in 
clinical p ractice, th a t the links between health  service activity  and outcom e are 
not always as strong as generally  supposed. In the past it has been the trad ition  
for the clinician to order all the diagnostic procedures th a t conceivably m ight 
help to clarify  w hat is w rong w ith the patien t, or w hat course o f trea tm en t 
should be followed. This trad itional view ignores the stubborn  econom ic reality  
th a t resources are  finite and th a t it is no longer possible to  be both endlessly 
generous and continually  fair. M aking judgem ents abou t the need for, and value 
of, services now form s an im portan t p a rt o f coping w ith this problem . C linical 
p rac tice has to  strive to be as safe as possible and  to  produce a given benefit a t 
a socially acceptab le cost. C linical guidelines a re  recom m endations, preferably  
developed by clinicians them selves, which describe how and  when individual 
clinical activities should be offered in order to achieve these objectives. G uide
lines a re  usually based on the results o f form al studies which are  then endorsed 
and prom oted by a wide constituency of clinicians with experience in th a t topic. 
Such guidelines aim  to help clinicians in the ir investigation o f individual pa
tients. Increasingly they will be accorded prescriptive s ta tus and ju n io r doctors 
especially will be expected to account for d ep a rtu re  from  them . This substan tia l 
change owes m uch to  the developm ent o f the science o f health  m easurem ent 
which perm its careful scru tiny  of both the effectiveness and the cost o f clinical 
activities. A lthough  very m uch in its infancy a t present, this approach is likely, 
in the fullness o f tim e, to  have considerable im plications for day-to-day  clinical 
practice.

T he im plem entation o f guidelines such as those described above, to  assist 
clinicians in the ir investigation o f individual patients, is rapidly gain ing mo
m entum . This notw ithstanding, the developm ent and im plem entation  of a set 
o f national guidelines covering the m ajor aspects o f clinical practice will take
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m any m ore years to  achieve. This is partly  because m uch of the essential cost 
u tility  inform ation is not yet available, partly  because of the belief in clinical 
freedom , partly  because o f the clin ic ian’s desire to  obviate risk to  his own p a
tients, partly  because o f the clin ic ian’s resistance to  m anagem ent, and partly  
and also crucially  because o f fear o f litigation. For a fu rther discussion of these 
issues see ‘In troducing guidelines into clinical p rac tice’ (Fowkes and R oberts, 
1984) and ‘C linical guidelines— m edical litigation and the cu rren t medical de
fence system ’ (H arvey  and R oberts, 1987).

The Relation between Clinical Responsibility and Health Policy

M uch of m edical p ractice is concerned with using m edical knowledge and health  
care resources to avoid the risk of m orta lity  and m orbidity. T he risks a re  pric- 
ipally the sequelae associated with not being diagnosed or trea ted  properly or 
both (or not being diagnosed or trea ted  a t all). Publicly funded health  services 
undertake to ensure and assure society’s health  risk avoidance through the pro
vision of adequate  resources. C linicians are the o rgan ization’s principal agents 
in executing this task.

T he practice o f m edicine in the tw entieth  cen tury  has grown progressively 
more dependent on specialized high-technology diagnostic procedures to extend 
the clin ician’s powers of observation. P rocedures such as tissue microscopy, 
biochem ical analysis o f body fluids, radiography, com puter tom ography and 
radioim m unoassay offer the benefits o f accuracy  and objectivity  and perm it the 
elim ination of sm all risks associated w ith failure to  m ake a proper diagnosis. 
Such risk avoidance is achieved a t a cost— for any one procedure it m ay be 
calculated by m ultiplying the cost o f the d iagnostic test by the incidence of the 
disease am ong those tested. The decision th a t an individual ‘could possibly have 
a particu la r disease’ and th a t the re  is a d iagnostic procedure available which 
could confirm  or refu te this is the exercise of a judgem ent for which the clinician 
is responsible. T he decision th a t, under these circum stances, a publicly funded 
health  service, such as the N ational H ealth  Service should underw rite  the cost 
of avoiding the risk is m a tte r o f social (hea lth ) policy. U nlike clinical decisions, 
social policy decisions have to  take account of financial and other social costs 
and the loss o f opportun ity  to  use the money on o ther activities associated with 
improving health .

Clinical R esponsibility

In the U nited  K ingdom  advances in high-technology m edicine have moved 
ahead of the developm ent o f a social policy to  cope with the financial and 
social im plications of this progress. Exam ples a re  whole-body scanning, tran s
plant surgery, and screening for cancer o f the b reast and cervix. M uch o f the 
im petus for the rapid  developm ent o f high-technology m edicine com es from  the
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U nited  S ta tes which, having a largely private sector system  o f health  care, is 
not constrained by the social im plications o f such clinical progress to anything 
like the ex ten t which applies in the UK. For exam ple, Foltz and Kelsey (1978) 
suggested th a t the reason why a policy o f annual cervical cytology tests for 
sexually active women had been widely recom m ended to women in the U nited 
S ta tes  (in spite o f equivocal epidem iological evidence) and not in C anada or 
B ritain  is because ‘when funding for a screening program m e is m ainly public 
it is . . .  necessary to assist com peting priorities in determ inations of need’ in a 
way which is not tru e  of a private system . T he British N ational H ealth  Service 
has tended to cope with this problem  by ignoring the distinction between who is 
responsible for m aking clinical judgem ents and who is responsible for deciding 
health  policy. In the U nited K ingdom  the m edical profession still plays a m ajor 
role in determ ining health  policy a t regional and a t d istric t level.

T here is a growing unease am ongst clinicians th a t increasingly m any o f their 
day-to-day  decisions create  an inner conflict between the ir desire to  help the 
individual patien t and  the ir desire to  contain  costs in a sensible way. T he m edical 
profession has as yet paid insufficient atten tion  to  this issue. This is due in p a rt to 
a lack of aw areness of the financial im plications th a t a publicly funded system  
of health  care has for the trea tm en t of individual patients. It is also due to 
the  profession’s m istaken belief th a t the m a tte r is one th a t m ay be resolved 
in m edical p ractice by the exercise of ad  hoc clinical judgem ent. In reality  it 
is for society, not doctors, to  decide w hat level o f risk avoidance it wishes to 
finance, for it is society, not the doctor or the individual patien t, who pays the 
bill. N o  b e tte r exam ple could be found of the distinction between health  policy 
and  clinical responsibility

Who S h ou ld  Determine H ealth  Policy?

A t present doctors view the ir role as creato rs and shapers of policy decisions in 
the health  service as well as technicians responsible for decisions in the care  of 
individual patients, th a t is, they believe in the freedom  of doctors to  determ ine 
w hat they do as well as how they do it. T here  is now a growing aw areness th a t a 
separation  of these functions is crucial to the  proper p lanning and m anagem ent 
of health  services but this will probably be resisted by the m edical profession, 
who will view it as a loss o f power and sta tus. N evertheless, the basis for 
decision-m aking in the health  service m ust rest on deciding its function and 
purposes and in this lay m em bers o f the public have as m uch en titlem en t to a 
view as professionals w orking in the health  service.

As long ago as 1969, in the introduction  to the report by the Task Force on 
the C ost o f H ealth  Services in C anada , the following sta tem en t appeared: ‘at 
some points in the health  service there is a need for those concerned to arrive 
a t a philosophical balance between highly expensive services for lim ited general 
application  and facilities which can be used by g rea ter num bers o f people’. The
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exam ple given was heart transp lan ts in a m ajor city  vs the lack of any doctor 
at all in a ru ra l town, but it m ight equally have been dialysis program m es or 
intensive-care units or screening program m es for cancer o f the cervix which, 
while used by large num bers o f people, m ay not benefit very m any. T he tim e 
m ust com e when society will need form ally and according to plan (as it does now 
inform ally and haphazard ly ) to  deny expensive trea tm en t to some individuals 
in o rder th a t less expensive facilities m ay be m ade available to a larger num ber. 
C linicians, by tra in ing  and instinct, a re  too deeply involved — and rightly  so—  
with the care  of individual patients to be able to  m ake these decisions. It is 
the public, th rough the m achinery  o f politics and governm ent, who m ust decide 
the priorities and who (in principle) m ust decide w here and how m uch of their 
money should be spent on specific item s of m edical care.

It is tem pting to  allow this conflict of in terests to  rem ain hidden and to 
accept continuing irra tiona lity  in the allocation of resources ra th e r than  to 
have to  face explicitly the  difficult issues raised. This m ight explain why, with 
regard to the N ational H ealth  Service, successive British governm ents have been 
prim arily  concerned with processes ra th e r than  objectives; recent exam ples of 
this occupation with inputs and processes a re  to be found in Priorities fo r  Health  
and Personal S ocia l Services in England  (D H S S , 1976) and H ealth Care and  
its C osts  (D H S S , 1983). The failure, to date , to exam ine the objectives of the 
health  service m ay result from  the view, widely held in society, th a t clinical 
freedom  is the freedom  of doctors to  set service objectives ra th e r than  the ir 
freedom to im plem ent these objectives for individual patients in the ir care. 
This denial o f the social policy n a tu re  o f health  service objective setting  m ay 
have benefited politicians by distancing them  from  the results o f the rationing 
which is inevitable when finite resources a re  applied to  an infinite dem and for 
health  care. M easured against the resource im plications of clinical freedom  the 
savings achieved through  m ore effective m anagem ent o f non-professional staff 
and support services a re  m odest. However, the power of the m edical profession 
is such th a t no governm ent, and none of the m anagem ent initiatives introduced 
to date, have addressed the fundam ental problem  of m anagem ent in the health  
service, viz. the freedom  o f doctors to determ ine w hat they do as well as how 
they do it. T he history o f m anagem ent in the N ational H ealth  Service is one 
of concentra ting  on efficiency ra th e r than  effectiveness, on tactics ra th e r than 
strategy, and on the least powerful o f groups such as the dom estic sta ff ra th e r 
than the clinicians.

It is possible th a t the au tonom y of doctors (expressed in term s of clinical 
freedom ) is not a privilege w rested by them  from  an unwillinp body politic 
but ra th e r a con trac t which suits both the doctors and the political m asters 
of the health  service. It is undoubtedly  m ore com fortable for society to deny 
th a t ration ing  is tak ing  place and, however unreal this assertion m ay be, it is 
m ade possible by the very fragm entation  of everyday decision-m aking in the 
N ational H ealth  Service. O f all the barriers to the im plem entation of proper
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m anagem ent and planning this will be the m ost difficult to  overcom e. For a 
m ore detailed discussion of this issue see C harny  (1987).

T he techniques of m easurem ent o f health  and cost u tility  analysis which have 
em erged out o f the conceptual fram ew orks developed by K am ofsky (1948), 
C ochrane (1972), Rosser and W atts  (1972) and W illiam s (1983) are  likely 
to be o f m ajor im portance in helping to prom ote the social change which is 
so urgently  required. A lthough the underlying assum ption of rational m an is 
clearly  false, m aking explicit the consequences o f the present organization  of 
decision-m aking m ay be expected to  encourage a m ore detailed  exam ination 
of the possibility o f m oving to a m ore efficient organization  than  exists at 
present.

Worth and A ffordability

W hile econom ic grow th has slowed, causing governm ents in most countries to 
seek to  control public expenditure m ore firmly than  h itherto , the expectations 
of patien ts and professionals have risen and the capabilities o f m edical and  in
form ation technology have increased. If, as seem s likely, the opposing forces 
of contraction  and expansion continue for the foreseeable fu ture , every pass
ing year will require  sharper choices to be m ade concerning w hich publicly 
funded health  services should be provided and better m anageria l m echanism s 
to tran sla te  the resulting decisions into action. The im portan t difference be
tween affordability  and w orth will have to  be acknow ledged; publicly funded 
health  care system s, like individuals, m ay not be able to  afford some services 
th a t a re  w orthw hile (R oberts et a l., (1985).

T here  is an im portan t distinction between w orth and affordability  which re
m ains largely unrecognized. It is widely supposed th a t if an econom ic analysis 
shows th a t the benefits o f the service exceed its costs failure to  fund it is ir
rational and inefficient. It has been shown by m eans o f a sim plified model of 
health  care (C harny  and R oberts, 1986) th a t a lthough  an excess of benefits 
over costs is a necessary precondition for providing a health  service it is by no 
m eans sufficient. I f  society is to  m ake the best use of its resources in health 
care, w orthw hile services— those w hich m ake a social ‘profit’— m ust be com 
pared w ith o ther such services. S ince the resources available to  any publicly 
funded health  care  system  will always be lim ited it is likely th a t not all services 
whose benefits exceed the ir cost can be afforded, because the budget has al
ready  been com m itted  to  those w orthw hile services which yield higher benefits 
per un it cost. A decision th a t a publicly funded hea lth  service cannot afford a 
p articu la r service does not, o f course, imply an adverse judgem ent o f its clinical 
w orth. U nfortunately , clinical worth (effectiveness) is now only one of th ree  di
m ensions which have to be considered before deciding w hether an intervention 
can be afforded. T he o ther two are the risk of the outcom e to be avoided in the 
population a t large and the cost o f the intervention itself.
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T he im plications for the clinician in all this a re  subtle but im portant. The 
worth of a p articu la r clinical service is a judgem ent th a t the clinical and health  
benefits which can be achieved are  w orth the econom ic cost. The m edical expert, 
from  his personal knowledge of the suffering an individual m ight experience in 
the absence of a service, m akes a vital contribution  to  this judgem ent, In con
trast, the judgem ent th a t th is particu la r service can be afforded out o f public 
funds is determ ined by a social consideration of o ther health  opportunities fore
gone. In o ther words, it is not a choice between life and death  but between one 
person’s life and the death  of o thers— this is the price publicly funded health  
care system s pay for a fa ire r d istribu tion  of health  care resources. Consider, 
for exam ple, a  typical d istric t health  au tho rity  policy decision. R ecent savings 
have been m ade which could be used to  expand either existing facilities for re
nal dialysis or hip replacem ent. T he health  au tho rity  should look a t its clinical 
advisers to identify  and quantify  the health  benefits th a t the two services can 
be expected to  achieve and to  its finance officers to  calcu late  the relative cost 
o f each service. N o opinions are required a t this stage for the  inform ation pro
vided should be factual and capable o f allowing its accuracy  and validity  to be 
independently verified. T he scene is now set for the execution of a social policy 
decision. In the above exam ple the allocation of resources to  renal dialysis or 
hip replacem ent should be the responsibility of the lay m em bers o f the health  
au thority  and be based on the ir collective preference for one or the o ther. The 
financial and m edical experts, having provided the inform ation, should take no 
fu rther p art in this health  policy decision. U nfortunately , this rarely  happens 
a t present because the language o f the health  policy debate  is still too techni
cal and specialized. The inform ation derived from  m easurem ent of health  and 
cost utility  analysis, because it both simplifies and dem ystifies the language of 
clinical and health  care  perform ance, can be expected to  play a crucial role in 
helping to  achieve proper public involvem ent in the form ulation of national and 
local health  policy.

Conclusion

In his book C ochrane (1972) presented a com pelling argum ent for the im por
tance of determ ining scientifically which of a variety  o f trea tm en ts for the sam e 
condition is the m ost effective so th a t a rational the rapeu tic  choice can be m ade. 
To this end he em phasized the im portance of the random zied controlled trial. 
T here was m uch resistance to his m essage and although  the objective was essen
tially a scientific ra th e r than  an econom ic one, it still took over a decade to gain 
the general acceptance it has today. In the present book, Teeling S m ith  and 
his co-contributors argue the im portance of determ ining  scientifically which of 
a variety of effective trea tm en ts for different conditions produces the greatest 
benefit per unit o f cost. Should the need ever arise this m ethod does a t least 
offer a rational approach  to  the difficult task  of deciding which types of con
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dition a health  service can afford to trea t. Like C och rane’s earlier book, this 
p resent publication presents a m essage th a t is likely to face substan tia l resis
tance from  some q u arte rs  because of its im plications ra th e r than  its logic— all 
the m ore so because it concerns econom ic ra tionality  ra th e r than  scientific pro
priety. T he issue today, particu larly  for those health  services th a t a re  publicly 
funded, is w hether they can afford to provide the most effective trea tm en t for 
every health  need and for every patien t with th a t need. Som e m ay find the 
m ethodology, and m ore particu larly  the philosophy, unwelcom e but there can 
be little doubt th a t by the early  tw enty-first cen tu ry  both will be widely ac
cepted, by health  care  professionals and patien ts alike, as cen tral features of 
health  care planning.

T he im portance of understanding  techniques for m easuring health  care  and 
the effectiveness o f therapy , and o f cost u tility  analysis, is likely to  be increas
ingly acknow ledged in the syllabuses and professional exam inations of a variety  
of health  care  profesional bodies. The subject is a lready  of grow ing im portance 
in m edical underg radua te  education  and it is encouraging to find th a t its tech 
niques and im plications are well received by students. It is also likely to assum e 
increasing prom inence in the w ritten  papers for higher professional qualifica
tions across a whole range of clinical specialties. All doctors, nurses and health  
care professionals serving on d istric t and regional health  au thorities, and  on 
the ir advisory com m ittees, should have an understanding  of the science of health  
m easurem ent and its applications. Before long it is likely th a t short apprecia
tion courses will be provided for all new lay m em bers o f regional and d istric t 
health  au thorities and com m unity health  councils. It m ay not be going too far 
to suggest th a t th is body o f knowledge is as essential to the m anagem ent and 
planning of the N ational H ealth  Service as the H ighw ay code is to  the driving 
of a m otor vehicle.
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